DESCRI PTI ON SUBSTRATE HOLDI NG DEVI CE, EXPOSURE
APPARATUS HAVI NG SAME, EXPOSURE METHOD, METHOD FOR
PRODUCI NG DEVI CE, AND LI QU D REPELLENT PLATE

TECHNI CAL FI ELD [ 0001] The present invention relates
to a substrate- holding unit for holding a process
substrate, an exposure apparatus provided with the
same, an exposure nethod, DascratiiadNf or produci ng a
device, and a liquid-repelling plate. BACKGROUND ART
[ 0002] Sem conductor devices and liquid crystal

di splay devices are produced by the so-called

phot ol i t hography teghrrgue HorLwhinchpgvpattern forned
on a mask is transferred onto a photosensitive

substrate. The gxposuke aappanatigsHAMINGD dagrysed in
t he photolithography step, includes a mask stage for

suppor tx pgsthe HE@KO@ndMETH@Bb§‘b'RatP@O$}tU@gZ@IGf ®EVICE, AND
supporting the substrate. The pattern on the mask is

transferred onto the, sybst rgdmeMiSR pRAPEect i on
optical systemwhile successively noving the 1 mask

stage and the substrate stage. In recent years, it is
demanded to realize the higher resolution of the

projection optical systeppiRcgLdergste respond to the
further advance of the H Fntegrat|on of the

device pattern. As the exposure wavel ength to be used
is shorter, the resol ution

[0001] The present invention relates to a substrate-
helding unit for holding a process substrate, an exposure
apparatus provided with the same, an exposure method, a

method for producing a device, and a liquid-repelling

plate.
BACKGROUND ART

[0002] Semiconductor devices and liquid crystal display
devices are produced by the so~called photolithography
technique in which a pattern formed on a mask is
transferred onto a photosensitive substrate. The exposure
apparatus, which is used in the photolithography step,
includes a mask stage for supporting the mask and a
substrate stage for supporting the substrate. The pattern
on the mask is transferred onto the substrate via a

projection optical system while successively moving the



of the projection optical system becones higher. As

the nunerical aperture of the projection optical

systemis larger, the resolution of the projection

opti cal system becones higher. Therefore, the

exposure wavel ength, which is used for the exposure
apparatus, is shortened year by year, and the

nex | sahgapendutreobubBerpre] eckigen ophi ealcersystedms, it is
is increased as well. The exposure wavel ength, which

| Serflomiiga@antd yreosedzat tpeesegheri $248 uimoef dheH§ brojection
exci mer | aser. However, the exposure wavel ength of 193

n@@tﬁ6a1h§y£€£mexﬁlagaekaﬁ@rrew@b@a S $her trefrthhan advance
the above, is also practically used in sone
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of focus ( is a i nportant in the sane manner
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focus S are repreSented by the follow ng expressions
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year, and the numerical aperture of the projection optical
system 1s increased as well. The exposure wavelength,
which is dominantly used at present, is 248 nm of the KrF
excimer laser. However, the exposure wavelength of 193 nm
of the ArF excimer laser, which is shorter than the above,
is also practically used in some situations. When the
exposure is performed, the depth of focus (DCOF) is also

important in the same manner as the resolution. The
resolution R and the depth of focus & are represented by

the following expressions respectively.

[0003]
R = kieA/NA EEREY
& = +k,oh/NAZ L A2)

In the expressions, A represents the exposure

wavelength, NA represents the numerical aperture of the



[0004] If the depth of focus 6 is too narrowed, it is
difficult to match the substrate surface with respect

to the imge plane of the projection optical system

It is feared that the focus margin is insufficient

during the exposure operation. In view of the above,

the liquid imersion nmethod has been suggested, which

i srdisctosedpptiiorlexanpkem, Bndl kteandt kpnadpresent the
Publ i cati on No. 99/49504 as a nethod for

spbstasti abkyfshoehesi. ngAthe reX pasioe thav elxengisiz ioazd (1) and
wi dening the depth of focus. In this liquid imrersion

mez hpdihéheospacenbetueenikhapbewes asuf.acaheft tike when the
projection optical systemand a surface of the

supstLate. é«éve;%geﬁ Wi g F éhbk_»%hgdsgﬁﬁ AP AR rQeal

any organi c sol ve orma IQUI I NMer si on area

hat th | d_and the depth
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fact that the wavel ength of the exposure |ight beam

i tHeeTi e dieRth Afagoe8Apar &8 BWREKOVAEt in the air

(n represents the refractive index of the |iquid,
whoedw]s aboatthe2depth. 6fi Hoendi Bary €aseshrrpb@ead] it is
As shown in Fig. 18, when the substrate P is

b ected: t oo ther bhavhd EHE§E§59@ %ﬁEQ%%rew1%h respect to

situation 3 arises such a part or al t he

i g4 Jorey s Q0 Qfe@h?AE§03@@E9€nCB %ﬁ%aﬁh% stem It is

proj ection ‘area ARI' projection opti system

'f%ifgéﬁﬁhgwt§ﬁ99f59853M$§%E§t nsh%fﬁ%ﬁ%n% during the

situation, the upper Sur Re “Substrat e stag

Shodled, ELLETGI v g (e AT L
meer51on method has been suggested, which is disclosed,
for example, in International Publication No. 99/49504 as a
method for substantially shortening the exposure wavelength
and widening the depth of focus. In this liquid immersion
method, the space between the lower surface of the
projection optical system and a surface of the substrate is
fiiled with a liquid such as water or any organic solvent
to form a liguid immersion area so that the resolution is
improved and the depth of focus is magnified about n times
by utilizing the fact that the wavelength of the exposure
light beam in the liquid is 1/n as compared with that in
the air (n represents the refractive index of the liquid,
which is about 1.2 to 1.6 in ordinary cases).

[0005] As shown in Fig. 18, when the substrate P is

subjected to the liquid immersicon exposure, a situation



any coating thereof), which forns the upper surface of

the substrate stage PST', is easily deteriorated

and/ or damaged. When the deterioration and/ or the

damage is caused as descri bed above, an inconvenience
arises such that the rate of operation of the

exposure apparatus is |owered due to the execution of

tdei s ndetanteaoper pekonorsuth as the nepaiid dnthearsion area
t he exchange of the substrate stage PST . (0006] Wen

tAwr edgei @l eac0érthehsupsbrateiBni aregubjract ed ttdet he
exposure in a state in which a part of the Iliquid

st ONolr egr AR1 kgstenmed edisiede ouite islebshicats@bstrate
P, the followng possibility may arise. That is, the

| qui g, T4 @8 £r§ﬂt&5€16ﬁpethéuﬁ§E§Q %Qr&a%bd%foﬁtkh%ubstrate
back surface of the substrate through a gap (space or

it LfStpoe) @@téﬂfeﬁ@rﬁbsnsgi@ékéatfeaéednah%h%u%Hs%tr%te P
stage, and the liquid inflows into the space between

iy sdibsd fat er @Dghtbﬁesyﬁ&&ate %@%f(ﬁlébsttmt @ember (or
holder) I n such situation, a possibility arises
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the substrate satisfactori For exanp
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t he su stra e and the substrate
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lowered due to the executiocn of the maintenance operation
such as the repair and/or the exchange of the substrate
stage PST'.

[000€] When the edge area cf the substrate P is
subjected to the exposure in a state in which a part of the
liquid immersion area ARZ2' is formed outside the substrate
P, the following possibility may arise. That is, the
liquid flows from the upper surface to a side of the back
surface of the substrate through a gap (space or
interstice) between the substrate and the substrate stage,
and the liquid inflows into the space between the substrate
and the substrate stage (substrate holder). In such a
situation, a possibility arises such that the substrate
stage cannot hold or retain the substrate satisfactorily.

For example, the liquid, which has inflowed into the space



vapori zation of the inflowed I[iquid. The water mark

also functions as a foreign matter. Therefore, there

is such a possibility that the flatness of the

supported substrate nay be consequently deteriorated.
Further, for exanple, there is also such a

possibility that the follow ng inconveni ence may
aveseeeilhahei backheustibstr atfe téteagabss ratheraml Ihhe substrate
def ornmed due the heat of vaporization brought about
upoagthebeapoekzati anrefretihe kagutied .i nfilhewed dmt,o tthere is
space between the substrate and the substrate stage.

Db S6h O8UREs 9L THE ¢ [ NVENTI ONe Prehkinemst @ fBe ndolaigthdnted
the I nvention: [0007] The present invention has been

nedest akitBgnbhebeCthaURELANERY A% tdeSGred abave JHHL
consi deration, an object of which is to provide a

subst &2t enBol 8 NGsURI b 0ARE n AN vRXPASIE RRPHRLES I trace
whi ch t he nai nt enance operation can be executed with

eass-cas)1 ¥8! la 88 ramABkNOodalOhe BLIGC PG A tdeWHee DY
usi ng the exposure apparatus. Another object of the
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plate which is preferably usable Tor a liquid
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the present invention™is to provi
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inconvenience may arise. That is, the substrate stage is
thermally deformed dus the heat of vaporization brought

about upon the vapcrization of the liquid inflowed into the

space between the substrate and the substrate stage.
DISCLOSURE OF THE INVENTION

Problem to Be Solved by the Invention:

[0007] The present invention has been made taking the
circumstances as described above into consideration, an
object of which is to provide a substrate-holding unit and
an exposure apparatus in which the maintenance operation
can be executed with ease, as well as a method for
producing a device by using the exposure apparatus.

Another object of the present invention is to provide a



[0008] In order to achieve the objects as descri bed

above, the present invention adopts the foll ow ng
constructions corresponding to Figs. 1 to 17 as

illustrated in enbodi nents. However, parenthesized

synbols affixed to respective elenents nerely

exenplify the elenents by way of exanple, with which
iXidqeidotepat ehdedplatei whichheés pesfectbly elseigrt Sor a

[ 0009] According to a first aspect of the present

I nvaunt df oimmé hei eni sxposurdedpaasabstr at §thdlldizng teirt object
(PH) which holds a process substrate (P); conprising
obhase: peabent (PHBInt Achi kst thobdbrgdpot isek stPHit-holding
which is formed in the base nenber (PHB) and which
aldracisd angl dopdsutbeapproaess sHbBshr abkee( R paR@idie to
second hol ding portion (PH2) which is fornmed in the

base deqhberid PHB)Y endawhighiattihaets saad bel dscaback

plate (T) in the vicinity of the process substrate

(Frddd ast e anssheddebyathgelir gt BohdiRga Bt b¥Bducing a
(PHL). 6 [0010] Accordlng to the present invention,

the, platsy, ?htlhé &% Habged aﬁpwst\ﬁgm nity of the
process substra attracted and held by the first

hol di ng portion, can be <easily attached and detached
W th respect to the second holding portion.

Theref ore, §6&vﬁf§n@ﬁ§ P%@@feﬁhﬁnglﬁ%?eb% of the Invention:

deterlorated and/or damaged, 'ate can be

Q%Rﬂﬁﬂged ﬁﬁ O?at¥$ﬁbe9gsghe|885 dgscgﬁbed

COI’]StI‘UCtIOI’] e Is attracte

5Vgﬁ%9a2:|dln é%tiﬁwéngygﬂeg optsIEhe f%gig%g%g
constructions corresponding to Figs. 1 to 17 as illustrated
in embodiments. However, parenthesized symbols affixed to
respective elements merely exemplify the elements by way of
example, with which it is not intended to limit the
respective elements.

[0009] BAccording to a first aspect of the present
invention, there is provided a substrate-holding unit (PH)
which holds a process substrate (P); comprising a base
member (PHB); a first holding portion (PH1) which is formed
in the base member (PHB) and which attracts and holds the
process substrate (P); and a second holding portion (PH2)
which is formed in the base member (PHB) and which attracts
and holds a plate (T) in the vicinity of the process

substrate (P} attracted and held by the first helding

portion (PH1).



application of the local force, for exanple, to the
plate and the base nenber. Therefore, it is possible
to suppress the deformation of the plate and/or the
base nmenber. In this patent application, the term
"process substrate"” nmeans a substrate to which
various process treatnents including the exposure

prooess arepteobeiapplicedhelpard= "iPrv@GaSSon, the plate,
substrate” includes those obtained by coating, with a

phatenesisskrasnhhe RRokezensidiive Jrierdfl pAdss substrate
substrate to be used for various ‘'ways of use,

i petudiRgq Hoy ﬁé@@pbg th%h%f¥§H‘HH¥H¥H§” R8I fQan be
produci ng the sem conductor device, the substrate for
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for the thin ' m magnetic ead master plate
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%hélé%fégxg%iogngfa hlr?amglgn /cﬁorlénﬁéee &ember In
this patent application, the term "process substrate" means
a substrate to which various process treatments including
the exposure process are to be applied. The term "process
substrate" includes those cobtained by coating, with a
photoresist as the photosensitive material, the substrate
to be used for various ways of use, including, for example,
the semiconductor wafer for producing the semiconductor
device, the substrate for the liquid crystal display (LCD),
the ceramic wafer for the thin film magnetic head, and the
master plate or the master disk (synthetic silica glass,
silicon wafer) for the mask or the reticle to be used for
the exposure apparatus.

[0011] According to a second aspect of the present

invention, there is provided an exposure apparatus (EX)



whi ch attracts and holds the second plate (T2) in the
vicinity of the process substrate (P) attracted and

held by the first holding portion (PHLl). [0012]

According to the present invention, the first and

second pl ates, which are arranged in the vicinity of

the process substrate attracted and held by the first

heb déngexposeEoa, pcanebe eabisltyaatt aéhed yapd odetcached an
with respect to the third holding portion. Therefore,
fonagxanpl e, pwhearnt hetbi £t prndckhe setendaplat(@s arthe
damaged, they can be exchanged with new plates with
eageoshtei sSpahsatpessohpeistiagexah@ngeroplintanymang of second
the first plate and the second plate. It is possible

ol £xehangp; oghy ansabbtteaeynphateqg ehitheppuraldityding a
of plates. In this construction, the first and second

pf Bt £, hohd ehg f o6 ABibRe | mwwa%ﬁqa@%t%cttsh%nd holds the
substrate-holding unit, are attracted and held by the

Ws@n%ﬁgthtQO' ( i NgaPQBLLARS ho&@%ﬁ%ﬂ;ﬂo\&'ﬂbn (PH2) which
herefore, it is pOSSIb le to prevent, for exanple, the

%tfﬂfa?ét@n&jnéel@@ﬂgspjcﬁée?_légg bhlsteaﬁ%merr%erthfer AWty of
application of the local force. Therefore, it is

RISSI Pl Sl d SUPPELSEt hp) detorariian 10f Hhe 'brrf'tthe first

pl ate, the second plates and/ or the base nenb

[HBEHHné“EE%ﬁHﬂ%d ?%rh? Qgﬁsgnkh&§§eHBHQQngo%%&%Ld% (PH3)

provi ded ‘a net produci ng a device

Ui e SXPOSUe @ApPaLatys gé&nasp eserihed %O\e%e

According to the present Invention e exposur

RQ0es C}?@f Mg ﬁ?@é@ggﬁsagseggsESS%pﬂfaat*&%awfdo AR he1d by
the first holdlng portion (PHL).

[0012] According to the present invention, the first and
second plates, which are arranged in the vicinity of the
process substrate attracted and held by the first holding
portion, can be easily attached and detached with respect
to the third holding portion. Therefore, for example, when
the first and the second plates are damaged, they can be
exchanged with new plates with ease. It is also possible
to exchange only any one of the first plate and the second
plate. It is possible to exchange only an arbiltrary plate
of the plurality of plates. 1In this construction, the
first and second plates, which forms the upper surface of
the substrate-holding unit, are attracted and held by the

second and third holding portions, respectively.

Therefore, it is possible to prevent, for example, the



Therefore, it is possible to provide the device having
desired performance. [0014] According to a third

aspect of the present invention, there is provided a
liquid-repelling plate (T, Ti, T2) to be used for an
exposure apparatus (EX) which exposes a process

substrate (P) by radiating an exposure |ight beam
(Eiystheadgheaokdqpild telsQunenthid e g aressr Sast rate

(P) held by a substrate-holding unit (PH); wherein

t hppliquaidonepél khaglpkate fohcell , ThA)rdferal,t riactied possible
and held by the substrate-holding unit (PH) to forma

ftat supprkksenchiadeFdymawhiosh Jrasha ldigwdgiepel | eMe second
surface, in the vicinity of the process substrate (P)

aplraetednandr Bakdphyet herpuhstrate-hol ding unit
(PH). [0015] According to the present invention, the

fraebisporti gpcovhi AR Ras chie 'ﬂe%‘é'n‘% iOReIH &Y SUHAGE 1 s

can be fornmed in the vicini he process

Pé%ié&& S{a ﬁéafgoreg&% t% ';ed%%q% ar ea, frltshfr}% using

ocess su i's su dd %t 6 t'he éxpos re

lfﬂglea%$%§%§ QSEQES%ugngﬁxqewheﬁ%%%gn %d %?ove According

satls or exa
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Epelhengeint PEa LML GG CREL 00 aﬁsemsess
er f ormance of the

ffre%sua%?g%%'%gﬁéas AP BeS el e S ol
b b h d |
‘%c”téé%t’f% P T 'ngpﬁg‘?f&%? 5P 'anlng

$ SSIb e to suppress the remaining of the
I_% i np?ﬁ CEUDstrat e- hol ding unit. Even when the
lf&%ﬂ&ﬁ According to a third aspect of the present

invention, there is provided a liquid-repelling plate (T,
Tl, T2) to be used for an exposure apparatus (EX) which
exposes a process substrate (P) by radiating an exposure
light beam (EL) through a ligquid (LQ) onto the process
substrate (P) held by a substrate-holding unit (PH);
wherein the liquid-repelling plate (T, Tl, T2) is attracted
and held by the substrate-holding unit (PH) to form a fiat
porticon (Ta, Td), which has a liguid-repellent surface, in
the vicinity of the process substrate (P) attracted and
held by the substrate-holding unit (PH).

[0015] According to the present invention, the flat
portion, which has the liquid-repellent surface, can be
formed in the vicinity of the process substrate.

Therefore, even when the edge area of the process substrate



remains, it is possible to recover the liquid

snmoothly. Therefore, it is possible to avoid the

occurrence of the inconveni ence which would be

ot herwi se caused by the vaporization of the remaining
l'iquid, for exanple, such that the environnent

(tenperature, humdity), in which the substrate is
piacedpestedr tedthehexpobsitreat @ hand/ief:ithémmersion area can
substrate-holding unit is thermally deforned, the

optiealntpahbs 5ot iv@ELOUYS 1NTEASUFORY e eforwhen the liquid
nmeasuring, for exanple, the position information

abopé 11 8BecsUbSt Rke] 1 ahed-Yableed inhe 1adkesiOmdiac® rated,
(so-called water mark) of the |liquid is forned,

and/ D bbesibke. t&Oﬁéﬁhté@ﬁoﬁﬂbng1@%1@—ﬂ%§@ﬂ1ﬁﬁﬁ“ﬁgrformance

of the present invention, there is provided a

ssipsthat enhphdingrupht EPHL pwhicghnheldsea HGPQ§§§V1Cln1ty
substrate (P) to be irradiated with an exposure |ight

Q%?WH&?HQr@@éQQQQuBskkQHbdeL@%reﬁgeexchaﬂ%gng the liquid-
substrate-holding unit conpfising: ~“a base

f hg t H f d

(IFQ’}'?%};el%’é%eﬂ)Il%ﬁe lghngpﬁgﬁ 'l‘?LquB %)ﬁp\ﬁfg'lgl?lg' ﬁ:la@é'.e
b

@ﬁ%%%%?) o?£E3$§ t%%l égé%goggggggg %or§h§ﬂxz Ri#or the

LR B e (Dot Bl PR MbERThbY oﬁ%.tng"%g% [OGES%: the liquia
- e'?”%ms""”&@ 14 quidsrecove vregg g One18Ly &J%%nsmvggtmy

orne recovers

H%%réf‘@%cj(éﬁ% ig%sfﬁgﬁ E;F% 8§8t% R gé%u%%%%%%ﬁof the

t'he proceSé first

eg{ ng ég?lﬁ%nqt the igtge( hg%kgsgyc ﬂe Seipn%h
vaporization of the remaining liquid, for example, such
that the environment (temperature, humidity), in which the
substrate is placed, is varied, the substrate and/or the
substrate-holding unit is thermally deformed, the optical
paths for various measuring beams for measuring, for
example, the position information about the substrate, are
varied, the adhesion trace {(so~called water mark) of the
liguid is formed, and/or the like.

{0016] According to a fourth aspect of the present
invention, there is provided a substrate-holding unit (PH)
which holds a process substrate (P) to be irradiated with
an exposure light beam (EL) through a liquid (LQ), the

substrate-holding unit comprising: a base member (PHB); a

first holding portion (PH1l) which is formed in the base

10



[0017] According to the present invention, the plate,
which is arranged in the vicinity of the process
substrate held by the first hol ding portion, can be
easily attached and detached with respect to the
second hol ding portion. Therefore, for exanple, when
the plate is deteriorated and/or damaged, only the

phat@egan rhe ) exelangad IMHN RFEWhORE oMddl @ASSstrate (P); a
Further, the liquid, inflowed through the gap between

tB@c@h@cﬁ§§d§M@Sbb%&§cﬁﬁ|@H@M e i rist M Gn the base
portion and the plate held by the second hol di ng

PRERLER, (PERN Bedr eFQVer e 1R th%ﬂdt%“' %%PW§ﬁ¥ vicinity of
port. Therefore it i1s possrb eto avor

'tBﬁQn @Bb@@%es%'s%tila‘ﬁ’%m b%elQlt 'Pg?e\r%h%e ﬁwaosl%hﬁg portion

hat the liquid flows fronrt e up surface t

arpijye.a | f ot f.a ft
subs%?aténe[%O%gﬁgAgcgggg%%& Ek) fﬁﬁ'agng%ﬁ %%1tr$thh is

PEESROY ohn¥ tbgge EE%%%ﬁ)%P%ﬁq %ﬁdw%lch recovers the

substrate ol ds process

Pﬁﬁfgt?Lé )ﬁbggﬁ%eBrE%QB %%p.m%%E a%é?“%é%”é%e process

rou

?%%E%??&?e“?b?t PRaHRY SR Lgfﬁ‘ Bﬁ? tn’\l"i‘rrjﬁea%:ﬁ o (R and
[ PH
RS2 egegregggd% T ik Bor?e(%%i’%?
d whi
m@¢ﬁf7gspla %c?f?lpﬁ ?ﬂe%élcpﬁ F$n5fgnﬁ @tggﬁbeéé“a plate,
bstrate R} hel d by the first holdln% portion

§h WheTEFANERE plRat8e( TYClmAteh Ofs Thel dusFatfe substrate

second hol di n ortion (PH2 has a first surface
(h%édVWN %hesfgrgt holdlgg pértlon, can be easily attached

and detached with respect to the second holding portion.
Therefore, for example, when the plate is deteriorated
and/or damaged, only the plate can be exchanged with new
one with ease. Further, the liquid, inflowed through the
gap between the process substrate held by the first holding
portion and the plate held by the second holding portion,
can be recovered by the liquid recovery port. Therefore,
it is possible to avoid the inconvenience which would be
otherwise caused such that the liquid flows from the upper
surface to arrive at a side of the back surface of the
substrate.

fool8] According to a fifth aspect of the present
invention, there is provided a substrate-holding unit (PH)

which holds a process substrate (P) to be irradiated with
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substantially flush wwth a surface (Pa) of the process
substrate (P), and a second surface (Tj) which is

opposite to a back surface of the process substrate

(P) at a circunferential edge of the process

substrate (P) held by the first holding portion

(PH1). (0019] According to the present invention, the
phratexposhiehligharbangedELN theouvigti ai tiyqafid hE&Q), the
process substrate held by the first hol ding portion,

camb bergasthylaitachadt avflpdetaebedawbbiler especdr t{@HB) ; a
the second hol ding portion. Therefore, for exanple,

wherst heo pliate pSrdebariional eghiandhier rbkeedamgathe base
only the plate can be exchanged with new one with

eRSfoc FUl LIS , ahBewpl ahenbBagst haef bistessuhace nehicchp) ; and
is substantially flush with the surface of the

P ocessnsubstdate. pdhesghoren2eveniwhen sa rRafdeOfi it Reie base
l'iquid inmersion area forned on the process substrate

irfemish SPOSES) O d hen PRt §o1kB€a |bg5k@ 'TWEﬁ%FQ@mﬁHﬁ%lnity of

can be nalntalned satlsfactorl y. Further t he pl at

hag the dds second. syetage rr/@rahb s+ QRPOgLLe th%l%ng portion
facrng the back surface of he pfocess substrate, at

f'rc%ﬂgfgfﬁnﬁﬁ% %f%?Q ?% th%hﬁgﬂcﬁésh%ﬁé§ gﬂ%%e second
ref ore, I'S pPoOS to avol e | nconveni ence
:ﬁ?ﬁﬁ}ﬁ%?ﬁé&gfh thﬁﬁ SehggugeglrggcguE%%EetW%a"WHf%h is
OWs

t rough’ t he gap between roce

AR RS R 1 38 e
(§§€¥§¥es fac % %&XﬁdaEuE?Scé'Q%j?fwkﬁ%hp 5" opposite

ace He B3

to a back surface of the process substrate (P) at a
circumferential edge of the process substrate (P) held by
the first holding portion {PH1l).

{0019] According to the present invention, the plate,
which is arranged in the wvicinity of the process substrate
held by the first holding portion, can be easily attached
and detached with respect to the second holding portiocn.
Therefore, for example, when the plate is deteriorated
and/or the damaged, only the plate can be exchanged with
new one with ease. Further, the plate has the first
surface which is substantially flush with the surface of
the process substrate. Therefore, even when a part of the
liguid immersion area formed on the process substrate is
disposed on the plate, the liquid immersion area can be

maintained satisfactorily. Further, the plate has the

12



[ 0020] According to the present invention, there is
provi ded an exposure apparatus (EX) conprising the
substrate-holding unit (PH) as described above,
wherein the exposure apparatus exposes the process
substrate (P) by radiating the exposure |ight beam
(EL) through the liquid (LQ onto the process

sybsthat eutPrchel dnhbynt he &E%tsﬁ@feetoh@rdif@ggiw tthe back
(PH). [0021] According to the present invention, the

ptateaceWBECHhESpabRaRged bR +t-R@ Vi Gitnivte ofi d@ferential
process substrate held by the first holding portion,

C@@g@eo§a§ﬁéy QBEQEQegubéﬂgaQ%tacﬁ%%ﬂ@ﬂihieQREQE‘ﬁbssible
the"second hol ding portion. Therefore, for exanple,

V‘E‘@ na*@’gﬁd p{:ﬁté ﬁi i’lé OH@%QQQC@ _whﬁrcﬁk A ltdh%emog:trh% r?ﬁ;é ebQ:aused

exchanged w a new plate wt ease. Furth

Ui ouidoi e - . !
S GLh ?ﬁ%%g{@gig&ggg.?t Ofth¢ HS:%?&J_%% rtg{iféu%"ﬂr'trﬁteogt between

side o ace of the subst her efore,
t . i . t .
A SEOREHRS SARSPERPS’ hEAIER AT BBt Wil B eion ana

S dRre FE BT oR Pk e gh RS ARG EAES fgpve £rom

g%%%?%éﬁgr?%§§¥ggg’tgoggr% En tu%hggsi%%eﬁﬁxg %g&icg:surface

as “descri above.  "According

present inventipn, the exposure process and the
ﬁ%aQ%F%ﬁ%ﬁ?sgf%Q%Ss can be performed satisfactorily.

BIRLE S b hRaRRs Lt R te g SR e e
%ﬂgﬁﬁdég égeegéggﬁgé apparatus {EX} comprising the
substrate~holding unit (PH) as described above, wherein the
exXposure apparatus exposes the process substrate (P) by
radiating the exposure light beam (EL) through the liguid
(LQ) onto the prccess substrate (P} held by the substrate-
holding unit (PH).

[0021] According to the present invention, the plate,
which is arranged in the vicinity of the process substrate
held by the first holding portion, can be easily attached
and detached with respect to the second holding portion.
Therefore, for example, when the plate is damaged or
broken, the plate can be exchanged with a new plate with
ease. Further, the ligquid is prevented from causing any
inflow intc the side of the back surface of the substrate.

Therefore, the exposure can be performed accurately in a

state in which the substrate is satisfactorily held by the

13



invention, there is provided a substrate stage (PST)
which is novable while holding a process substrate
(P) to be irradiated with an exposure |ight beam the
substrate stage conprising a base nenber (PHB); a
plate (T); a first holding portion (PH1) which is
formed in the base nenber (PHB) and which detachably

holsist £ dree protessgsuhstrate (P); and a second hol ding
portion (PH2) which is fornmed in the base nmenber

(A2 pnd Whiebrdehgchablyehphdsehhe iphate iCh), theddhe s

vicinity of the procCess substrate held by the first
. ti di . . o, o
e e A e R A
' ' h : { t :
D4 RO S60aL 0L LN 0PI08 TRINEL (M B DSt 1Bl wating
tate. | ' f t ti
S e R v et e PR oo b B PaRRS Fhs =, anh e
t_of th t i ti h ' '
oS tr TRe BT or - BRPoSTng A BF betss Sasrra e ay
.t h det i ned 14 pat th et had_ .
Lo P T e PRl L bl TSRO, TR Mg
substrate ho%der ﬁPFD on a flat surface (Ta) thereof,
??%%?%w%%% StHT*He8  gap (A) between the process

substrate (P) and,the flat surface (Ta); _ exposing the
prRets substrateiny FadhaPing aﬁsé’f‘?ﬁésm?rfe th§ @ﬁegsc%’gm

onto the process substrate through a liquid (LQ; and
HECRAdTi iy t e T qbif dPT U} ARAf RoRBRSERBOGYIF A%  Ga) which
(A), after conpletion of exposure process for the

e auBhiprocessigubsifane. a ABESFEPHg S SttHe texpdPurte Pe

irradiated with an exposure light beam; the substrate stage
comprising a base member (PHB); a plate (T); a first
holding portion (PH1) which is formed in the base member
(PHB) and which detachably holds the process substrate (P):
and a second holding portion (PH2) which is formed in the
base member (PHB) and which detachably holds the plate (T}
in the wvicinity of the process substrate held by the first
holding portion. According to the present invention, the
plate is detachably held by the second holding portion
provided for the base member on the substrate stage.
Therefore, the plate is held in a satisfactory state. It
is easy to perform the operation for exchanging the plate.
[0024] According to a seventh aspect of the present
invention, there is provided an exposure method for

exposing a process substrate (P) with a predetermined
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met hod of the present invention, it is possible to

avoid the influence on the exposure operation, which

woul d be otherw se exerted, for exanple, by the

vi bration caused by the liquid recovery operation.

BRI EF DESCRI PTI ON OF THE DRAWNGS [0025] Fig. 1 shows

a schematic arrangenent illustrating an enbodi nent of

tbet exposutecappavatine nkthbe poegentingnventicdmg Fihg.

2 shows a side sectional viewillustrating an

epbode aentuiofraagybseraia hokdestrrbitg. hd 1sleews pal)plana flat
view illustrating the enbodi nent of the substrate

hoh desce Figa) 4tBbowsra phan ui pwebkkushiakiingag (A) between
substrate stage. Fig. 5 shows a magnified view

i thelsp oty SRbBLrdbeCORPORAAt Shehewati RukifGce?. (TG
6 shows a state in which a substrate and a plate

NBRHes | etﬁépﬁfékggsfEQHEEB@t%UB§tE@H@aQQh%e%n Rixgposhre

shows a flow chart showi ng an exanple of the exposure

FKiEK%“%éhmF%QtOStﬁéhﬁggEegglEMb%@Q@@eatﬁkb%@%!%nﬂﬂ&uld
which the substrate holder is subjected to th

PoLdShi gy treat PBP  ng EhE- 19 agaewﬁblcah@ndw@@M%wiough the
situation in which t%e |qU|8 I'S recovered t hrough a

I Qui g ¥ eCOVEL Y @8&&18£1BﬂeofSHQ§B§ﬁEg heldelss for the
exposed process substrate. According to the exposure
method of the present invention, it is possible to avoid
the influence on the exposure operation, which would be
otherwise exerted, for example, by the vibration caused by

the liquid recovery operation.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025]

Fig. 1 shows a schematic arrangement i1llustrating an
embodiment of the exposure apparatus of the present
invention.

Fig. 2 shows a side sectional view illustrating an
embodiment ¢f a substrate holder.

Fig. 3 shows a plan view 1llustrating the embodiment
of the substrate holder.

Fig. 4 shows a plan view illustrating a substrate
stage,

Fig. 5 shows a magnified view illustrating main

15



Fig. 10 shows anot her enbodi ment (second enbodi nent)
of the substrate holder. Fig. 11 shows anot her

enbodi ment (third enbodi ment) of the substrate

hol der. Fig. 12 shows anot her enbodi ment (fourth
enbodi nent) of the substrate holder. Fig. 13 shows
anot her enbodi nent (fifth enbodi nent) of the
sthgidedet hodidern Fhogrid4 shows anot her enbodi nent
(sixth enmbodi nent) of the substrate holder. Fig. 15

shows @i @i de sieelhsonabtytewihl WHsthaki Bgbkheate and a plate
substrate hol der of the sixth enbodinent. Fig. 16

seherat | £2d | Yo sheseanetbar teagbedbentcef hbheer.
exposure apparatus. Fig. 17 shows a flow chart show ng

exenplary, sfepso@s aProgliCiRgra sBRKEARMHG! Bkad@VieCR®f the
16 Fig. 18 schematically illustrates the problem

Med dindde,eonventional technique. Legends of
Reference Nunerals [0026] 10: liquid supply

mec harplg_! 8203ck|1ér9é1t 9c£f£§’v§ﬁ¥ws MeCRaRLEM; oAl nf ku'h%‘i:h the

space, second sSpace, 0: first vacuum syst em

fg’db%t%{& Z&{Eiﬁ;é?f‘tié" s%%éceeat LGN hEf Beiasw_her t%l |tment.

portio iTst support portion, second

vacuurg f ?/;gfr%ckﬁﬁaff‘fggfg Syﬁbugn?pgakuék?%' q[n which the

recover secontl circunterenti a

HS&%Jg£eﬁ%§f $@ 8$$e{h¥@u&hp8riﬂaald @%cob@%&dport 0of the

substrate holder.

Fig. 10 shows another embodiment (second embodiment)
of the substrate holder.

Fig. 11 shows another embodiment (third embodiment) of
the substrate holder.

Fig. 12 shows another embodiment (fourth embodiment)
of the substrate holder.

Fig. 13 shows another embodiment (fifth embodiment) of
the substrate holder.

Fig. 14 shows another embodiment (sixth embodiment) of
the substrate holder.

Fig. 15 shows a side sectional view illustrating the
substrate holder of the sixth embodiment.

FPig. 16 schematically shows another embodiment of the
exposure apparatus.

Fig. 17 shows a flow chart showing exemplary steps of

producing a semiconductor device.
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portion (third outer wall portion), 66: second support
portion, 93: novenent mrror (mrror), 94:
interferoneter, 160: recovery vacuum system 161
liquid recovery port, 180: recovery vacuum system
181: liquid recovery port, 182: inclined surface,
192: inclined surface, 300: reference portion, ARL:
proj ectiign aBeachAR2t ikikguiyd i lilmwensites ahea,pddbilem involved
exposure |ight beam EX exposure apparatus, LQ

| iqutde Ponsehstpaté (prbeoegmesubstrate), PH
substrate hol der (substrate-holding unit), PHL: first
hol di ng portion, PH2: second hol di ng portion, PHS3:
third holding portion, PHB: base nenber, PL

preyecticonfoptireakncsy fl:pBY aPSt: substrate stage, T:
pl ate nenber (plate, water-repelling plate), Ta:

spodase (flab.porbLon, s oRb%X meehEaG&k, P: hadid recovery
surface. 17 BEST MODE F RRYI NG OUT 'THE | NVENTI ON

[R02{inThg, eéﬁosEE?s@pB?QQEUSS?CC%@Qdﬁét ddie PrEsetrst

invention wll be explafned bef[owwth refererice to

N AR e R IR Sa b
n@fpggag%g ? ?%EgeQEQE bh usﬁ%atqus qgfgft‘portﬁ$n,

odi nen osure’ apparatus “acco

pé’e@éc?ﬂ]& {79839;{1' ?Qst&t h 5.ef LENRE L L0 Fll%n goﬁéT %qué.‘]ﬂ'ld

exposur e appar a nclu s "4 “misk stag

Sﬁgagp l %ﬁ@tkeﬁ§yp§8 Q?Fg g%% gen%laﬂbiEhﬂFportlon
(gubsifate;polding, unit igﬁ), 63: third circumferential wall
portion {third outer wall portion), 66: second support
porticn, 93: movement mirror (mirror), 94: interferometer,
160: recovery vacuum system, 161: liguid recovery port,
180: recovery vacuum system, 181: liquid recovery port,
182: inclined surface, 192: inclined surface, 300:
reference portion, ARl: projection area, AR2: liquid
immersion area, EL: exposure light beam, EX: exposure
apparatus, LQ: ligquid, P: substrate (process substrate),
PH: substrate holder (substrate-holding unit), PH1l: first
holding portion, PH2: second holding portion, PH3: third
holding portion, PHB: base member, PL: projection optical
system, PST: substrate stage, T: plate member (plate,

water-repelling plate), Ta: surface (flat portion, first

surface), Tb: back surface.
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whi ch holds or retains a substrate and which is
capabl e of noving the substrate P held by the
substrate holder PH, an illum nation optical system
IL which illum nates, with an exposure |ight beam EL
the mask M supported by the nmask stage MST, a
projection optical system PL which projects an inmage
of a pattelEsdf MJITE etk AARRY 1N nal BATME t DN VReT ION
exposure |ight beam EL onto the substrate P supported
by the substrate stage PST, and a control unit CONT
which integrally controls the operation of the entire

epEEYy € appar 8kPssiXe é@ﬁQQLtTBeae&eewme apPpah YSesent
EX of the enbodi nment of e present invention is the

1r9d=’ér9|ticEEﬁTE&f'lPnbéxQQEPéﬁneéSb@EB%r F WS 1A AMGR Q% the

[iquid imersion nmethod 1s applied in order that

VgbeogLR 1 8nsubstankialihy e $haLt ane 3
|nprove£?he reso?utlon ang ﬁ E en?q%ocgg %PE Himited
qufﬁgﬂglally wi dened. The exposure appar at us EX
incl'udes a liquid supply nmechani sm 10 which supplies
the liquid LQ onto the substrate P, and a |iquid
recovery rmechani sm 20 which recovers the liquid LQ
di sposed on the subst%%rst Eﬂb é@g enbodlnent of the
present invention, pure or pur FWater is used as

t qui d osure a ratus EX for

DA e ont areEi e S?Beﬁg%coﬁrgenﬁsgep aljdpetrating

of the substrate P |nclud|n Bro jection area ARL of

thﬁﬁ%ﬁeﬁﬁ?QﬁﬂTﬁﬁ?c%f %@%t%ﬁ?@ﬁ B§ aPﬁérPFﬁﬁlécEQrdlng to

supplled fromthe |liquid supply nmechanism 10 at | east
n@lﬂf%%ﬁﬁﬁmﬁﬁYﬁPW%PQM|cﬂl 2 Fﬁﬁ@éeﬁﬁetﬁé pafterdn the

exposure apparatus EX includes a mask stage MST which is
movable while supporting a mask M, a substrate stage PST
which has a substrate holder (substrate-holding unit) PH
which holds or retains a substrate and which is capable of
moving the substrate P held by the substrate holder PH, an
iilumination optical system IL which illuminates, with an
exposure light beam EL, the mask M supported by the mask
stage MST, a projection optical system PL which projects an
image of a pattern of the mask M illuminated with the
exposure light beam EL onto the substrate P supported by
the substrate stage PST, and a control unit CONT which
integrally controls the operation of the entire exposure
apparatus EX,.

[0029] The exposure apparatus EX of the embodiment of

the present invention is the liquid immersion exposure

18



of the mask Mis being transferred onto the substrate

P, the liquid imrersion area AR2 being |arger than

the projection area ARL and snaller than the

substrate P. Specifically, the exposure apparatus EX

Is operated as follows. That is, a space between the
surface (exposure surface) of the substrate P and an
optpeaktebernentvh2 chditspodeduatd tilmesrsd cpomtdtdrmdon sa applied
side of the imge plane of the projection optica

syst entlPk thati khedewpbla utrlee waveliethg Qi sTra:katege iaf1 1y
the pattern of the mask Mis projected onto the
sushstrat.edPthelifipby viehe heubstsate el derd RHd aletpase focus
the substrate P therewith via the projection optica

syst enbPLtaandatlhe Liigenedl.Q dihspesgd hataegpdiheus EX
projection 19 optical system PL and the substrate P.

[ 0R30hadbeasembadi areRLpeh vt ke cpesent Hinventdronuddlies the
now be explained as exenplified by a case using the

SLagRi AYLOt ¥REoEXRESHLE sARPREAYS a(%0--CalilRA & G Rr y
stepper), as the exposure apparatus EX, in which the

%H@éﬁéﬁl§mp2Dswh§é90§%@o\metr|§ the pathar ﬂgﬁrdm%ﬁéd her the
mask M while synchronously noving the mask M and the

syipst £ aheePpin rAUtHAl byndififenent didieCtd % nt invention,
(opp03|te directions) in the scanning directions. In

ré9$£8$h99f§58|ﬁﬁﬁéko@s LRe A asing ARG A S The

e direction which is coincident with an "~ optica

a%kﬁo@%rgfaﬁﬁgrgﬁgbeﬁk'?Br%@t'cqlﬁ%?g(yﬁﬂ%rsfdﬂaéﬁea AR2

axis direction Is the synchronous venent direction

@&éé‘fi?g?ﬁ" Lecilon) fo E‘Eeo"fa%ﬁ A Ll esq.:bsﬁ!:r{c%!lfdlng a
in pl ane perpendlc Far €0 t axi's |rect|on
%%%fg@%lon area ARl of the projection optical system PL by
the liquid LQ supplied from the liguid supply mechanism 10
at least during the period in which an image of the pattern
of the mask M is being transferred onto the substrate P,
the liquid immersion area ARZ2 being larxger than the
projection area AR1 and smaller than the substrate P.
Specifically, the exposure apparatus EX i1s operated as
follows. That is, a space between the surface {exposure
surface) of the substrate P and an optical element 2
disposed at the end portion on a side of the image plane of
the projection optical system PL is filled with the liguid
LQ. The image of the pattern of the mask M is projected
ontc the substrate P held by the substrate holder PH to

expose the substrate P therewith via the projection optical

system PL and the liguid LQ disposed between the projection
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axis direction (non-scanning direction) is the
direction which is perpendicular to the Z axis
direction and the X axis direction. The directions of
rotation (inclination) about the X axis, the Y axis,
and the Z axis are designated as OX, BY, and Oz
directions respectively. The term "substrate"
repetcell t9shemebPn kadt heepsOeessagubst.rate to which
vari ous process treatnents including the exposure

P[OG®SP areTh® BRLBARKERE, oWhiel iHEwdes itheSRion will now
obt ai ned by coating a sem conductor wafer surface

WE@heﬁpPQEﬁQ&eéFséx@ﬁgl§f9E8tPze Sbgggﬁkﬁﬁﬁﬁyiﬁﬁe.éggining

term "mas i ncl udes retic orne a device

gﬁ%%@:ﬁxﬁgs ?esg§%$9589F58§%F%?%g%.u%@éﬁﬂﬂ%&”éﬂ%ﬁﬁ%ﬁh, as

e substra 1’1 'dm nati“on
e LS. p ' Onyt h M [ iS5 .
S Bl e GO0 s0p ok PSR S g o

e ipesv ey AR cbeel L peThed e an 9Ll
SIS SEAPLER Lhe SEPECH 5ol 0 SREke o0
Gyl PR Sl PER B 0,0, L ANy g e
BegyfIREH S oo et Lram e gpliel pr o
SLEBMFAANL S oL Fe e L BIEbioh, e Bt jaen o
o S PP e B e LSy The BLEEST e o e

t he eﬁposure,light beam EL having a , ,
axls direction ls the synchronolils movement direction

(scanning direction} for the mask M and the substrate P in
a plane perpendicular to the Z axis direction, and the Y
axls direction (non-scanning direction) is the direction
which is perpendicular to the Z axis direction and the X
axis direction. The directions of rotation (inclination)
about the X axis, the Y axis, and the Z axis are designated
as 0X, 8Y, and 6Z directions respectively. The term
"substrate” referred to herein is the process substrate to
which various process treatments including the exposure
process are to be applied, which includes those obtained by
coating a semiconductor wafer surface with a photoresist as
a photesensitive material. The term "mask"™ includes a
reticle formed with a device pattern to be subjected to the

reduction projection onto the substrate.
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uniformillum nance distribution by the illum nation

optical systemlIL. Those usable as the exposure |ight

beam EL radiated fromthe illum nation optical system

IL include, for exanple, em ssion |ines (g-ray,

h-ray, i-ray) radiated, for exanple, froma nercury

| anp, far ultraviolet 1ight beans (DUV |ight beans)

sUe®3d t he TreF ieXainmera  iaseropthiesm (mayedenot hi s 2480vided so
nm, and vacuumultraviolet light beans (VUV Iight

bedims) t$uChmaas e W ik-rexcd rgﬂr_pzé&ﬁt?éd heaMre mask stage MST,
(wavel ength: 193 nnm) and the | aser beam

(WRveliengt: fia t1R17 wilh -t Hd 4@&@@%@@2?eagbﬁ%ﬁ F The

exciner |aser beamis used. As describ ove, the

| i quinehi k@i SrPWLR 1MBhETs Jdt o NS GIDQMILENts o througly o o)

whi ch the exposure |ight beam EL 21 1s transm ssivVv

exepowhen g@%h%xgg%%%%ldH¥Hh?¥§HQA%E§5%ﬁJK%fﬁ¥§#%% light

exci mer | aser beam The emssion line (g-ra

ngggﬁ) Eﬂpdahh%pftﬁrca%lr g&gxei | r?gttﬁl imc}g%ﬁm M 'é@h@hg

such as the aser beam (Wavel eng

e I L R U LT

TEkolbe e Rk S L R RS B oot e
R iRcks TLa0e M Byl O IEN S AL VLS s gcacor,
D B T R Ly
Bk e s b e ARG SR 4 e
L%Eé @Qﬁg%&§ecfféﬁglgggmb%L to be slit-shaped, and the like.
The predetermined illumination area on the mask M is
iliuminated with the exposure light beam EL having a
uniform illuminance distribution by the illumination
optical system IL. Those usable as the exposure light beam
EL radiated from the illumination optical system IL
include, for example, emission lines (g-ray, h-ray, i-ray)
radiated, for example, from a mercury lamp, far ultraviolet
light beams (DUV light beams) such as the KrF excimer laser
beam {wavelength: 248 nm), and vacuum ultraviclet light
beams (VUV light beams) such as the ArF excimer laser beam
{wavelength: 193 nm) and the F, laser beam {wavelength: 157
nm). In this embodiment, the ArF excimer laser beam is
used. As described above, the liquid LQ is pure water in

this embodiment, through which the exposure light beam EL
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the control unit CONT. [0033] A novenent mrror 91,

which is novable together wth the nask stage MST, is
provi ded on the mask stage MST. A |aser

interferoneter 92 is provided at a position opposite

to or facing the novenent mrror 91. The novenent

mrror 91 is the mrror for the laser interferoneter

92 ttorammasis Bvd hevoosvheontbé thporask stghe MBIm Eheis the
position in the two-dinensional direction (XY

dirfecd;tansgr arekdhebeangl eThé ewoiation iLbnkhégEfay, h-ray,
direction (including the angles of rotation in the

Q6crOY dinecthonSat nusofRvsbleat Loghtaseanelbyvollighe beam)
mask M on the mask stage MST are neasured in

raadh tddrec by Rie dasefietr Nt gséer paBhewideldhgthesald8 nm) are
of 22 the neasurenent of the laser interferoneter 92

S| UHHEA DL s 4 0rd hen €004 K Opu ki §a©ONT. The contro
unit CONT drives the mask stage-driving unit MSTD on

thdm|si s ofnd n@agﬁsytég@fms@hfsnﬁaﬁgwgewhl@et ﬁb@@qng the
by the laser interferoneter 92 to thereby control

%%?é [%03% érrh‘?aé‘i?% MS}?‘PQQ&teE'o?”e&Qﬁ 1gaﬁ F\gsﬁzﬂgevacmmn

he prOJectlon optical syst Bm P rojects

J%%fé%¥1§ﬂr] %ﬁggtﬁgggégf %tﬁygéEﬁgk? P %he mask

prede term ned prOJec 'on magni 'on a to perform

tsft%t pﬁzecltg %oeg%éﬁg%o@flp rgbsg%hgy gp&hsap

construct e ura of opt

A S TRt ':ﬂznégt;@%z%ﬁ%ﬁ%c%on

f;cahbg%ﬁgg Ing Syppfgtggeb%Y p?%ﬁé?' g lt is finely
rotatable in the 02 direction. The mask stage MST is
driven by a mask stage-driving unit MSTD such as a linear
motor. The mask stage-driving unit MSTD is controlled by
the control unit CONT.
[0033] A movement mirror 91, which is meovabkle together
with the mask stage MST, is provided on the mask stage MST.
A laser interferometer 92 is provided at a position
opposite to or facing the movement mirror 91. The movement
mirror 91 is the mirror for the laser interferometer 92 to

measure the position of the mask stage MST. The positicn

in the two-dimensional direction (XY directions) and the
angle of rotation in the 0Z direction {(including the angles

of rotation in the 08X, 0Y directions in some situations as

well) of the mask M on the mask stage MST are measured in

real-time by the laser interferometer 92. The result of
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projection optical systemPL is the reduction system

in which the projection magnification Ris, for

exanple, 1/4, 1/5, or 1/8. The projection optical

system PL nay be any one of the |Ix nmagnification

system and the magni fying system The projection

optical system PL may be any one of the catadioptric
sybtemernokadeng difophel daard datteptferomet]camerit sis therputted
dioptric systemincluding no catoptric elenent, and

t he tatopbhniteodyshem iCasitudi Mpen@oditoptlr ivhitel@®ntdrives the
The optical elenent 2, which is disposed at the end
poatkobtatetheiphagechienvep eal t3ystemiRl of 4 Sresult of
enbodi nent, is provided detachably (exchangeably) wth
respestakorthenbapbekiBéd TRe thisquiad<Q i0ft dives ddntiik 92 to
23 immersion area AR2 nakes contact with the optica

etrgeBby 20ont0835EnEhgcsubsthate sthaIeRRT M NGIYes & on the
substrate holder PH which attracts and hol ds the

SHBskratg4E, vand a plate nmenber T which is held by
the substrate holder PH  The substrate stage PST is

. . | ; ) | .
tB B@ogwens' fHa b¥oﬁ$)€%%ﬁ 'o%lttéLlai%ﬁL ;é;?és&egg%&?}eﬁcrhee@@sseche

and it 1s fine rotata ctl on.
F e b t e T vabl i,h the Z
F S R R T S b i
dirggtion as well. That is, the substratng, which is
Het GCe by T haeSuBS PP 5EE1ABI BERTRHL cRs ippy &bt iBf tlingny the
axis direction, the OX and BY directions (directions
oProjpeti vt fBRPSUrfhe t Woedbredsicénaln dtdstElorsyobem PL is
directions), and the AZ direction.
constructed of a plurality of optical elements including
the optical element 2 provided at the end portion on the
side of the substrate P. The optical elements are
supported by & barrel PK. In this embodiment, the

projection optical system PL is the reduction system in
which the projection magnification B is, for example, 1/4,
1/5, or 1/8. The projection optical system PL may be any
one of the 1x magnification system and the magnifying
system. The projection optical system PL may be any cne of
the catadioptric system including dioptric and catoptric
elements, the dioptric system including no catoptric
element, and the catoptric system including no dioptric
element. The optical element 2, which is disposed at the
end portion of the proijection optical system PL of this
empodiment, 1s provided detachably (exchangeably) with

respect to the barrel PK. The liquid LQ of the ligquid
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[0036] The substrate stage PST is driven by a

substrate stage-driving unit PSTD including, for

exanple, a linear notor. The substrate stage-driving

unit PSTD is controlled by the control unit CONT
Therefore, the position (focus position) in the Z

axis direction and the position in the direction of

i mehé nat donaoéat ARZ subseratenPahel diby the optbstErlatdement
hol der PH, the position in the XY direction of the
suibstrate P held by the substrate holder PH, and the
position in the 8Z direction of the substrate P held
bpoa3ee] subsh¢ atebbordee PHageePsOntinelllhedsby tshéstrate
control unit CONT by the aid of the substrate

Heges droying: &R b+ PedBrsThea2AomaehaRies ket @ 7Y and a
the substrate stage PST is disclosed, for exanple, in

é@ﬂpﬁkﬁ SeeRad ent MRpLhcati an:kabg- epen sNes. r 95463 and ph.
9-101835. [0037] The substrate holder PH is provided

‘MHJ1éhb@@ﬂ§ﬂ§n§tﬁbér?ST9§s“@h8hdh§eHBXQQEQJﬁﬁh%vable in the
respect to the projection optical system PL together

+f e sytbstatgs shogger pH. 5 A H@S?&nbﬁwe&d%ﬁ%gﬂﬁg'xn the

94 i's provided at a position opposite to or aC|ng

0 R 1 TRy T TRNSFER g TbERSE, 557 15" Movabie

neasur e the position of the substrate stage PST
(isubste dt eahiod déir@ehioThetbesPXi dhrgntivhe and the 0Y
t wo- di mensi onal direction and the angle of rotation in

thier Q4 idirt ecd il Df theasubstirahe stipgerBEE arewhich is held
neasured in real-tine by the laser interferonmeter 94.

WienHdesupastd4 Omoef dthepgybstr abeasdliagenPShd ¢ axis
nmeasured by the

direction, the 0X and 0Y directions {(directions of
inclination), the two-dimensional direction (XY
directions), and the 8Z direction.

[0036] The substrate stage PST is driven by a substrate
stage-driving unit PSTD including, for example, a linear
motor. The substrate stage-driving unit PSTD is controlled
by the control unit CCONT. Therefore, the position {focus
position) in the Z axis direction and the position in the
direction of inclination of the substrate P held by the
substrate holder PH, the position in the XY direction of
the substrate P held by the substrate holder PH, and the

position in the 8Z direction of the substrate P held by the

substrate holder PH are controlled by the control unit CONT

by the aid of the substrate stage-driving unit PSTD. The
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| aser interferometer 94, the position in the two-

di nensi onal direction and the angle of rotation in the

6Z direction of the substrate P are neasur ed.

Al t hough not shown, the exposure apparatus EX is

provided with a focus/|eveling-detecting systemfor
detecting the position information about the surface
ofechansgpstrat Bopingl §hby subké ratisstitace Foldérs pHssFlosed,
the substrate stage PST as disclosed, for exanple, in
Jhpanesenpaeent nAgpPirBasEoRa tEAItd Appdn ONG.1 @ JAT4g open Nos.
The focus/leveling-detecting system detects the
pbsbiPonandf BPmaPEER5-n the Z axis direction of the
surface of the substrate P and the informati on about

2600821 i ncl That sohsitmatke h@Xdamd PRY idi pectiighs! ofittthe
substrate P. [0038] The neasurenent result of the
lraseemehtt @i ecometewh4hi s sonbpubtied Wid i he gty ae the
unit CONT. The light-receiving result of the

focasétevehi pg-debectiyB8enSyst elgkes halrs i pHd efidrate
the control unit CONT. The <control unit CONT controls

thel doegusHposit i @Beandntbe rarghe t<ef dinald patdwmef at a
the substrate P by driving the substrate

Sé@ﬂﬁtﬂéh%ﬁﬁogﬂté PSTPromathegbasies mefy dnke tdetieGld0m3. The
result of the focus/leveling-detecting system so that

theveddhf agerpbrt be $YbshEake rRoks radi usled A ymat ch
the i mage plane of the projection optical system PL

FLitdef e r &L e £ODLT 9f, UPHE rCONTABVES e PHSIREE of the
stage PST by the aid of the substrate stage-driving

l%ﬂ%s%?ﬂ@%iQtégé“@STdk§§B§E98@E geondinatg SystRMyesition in
defined by the"l aser

the two~dimensional direction and the angle of rotation in
the 082 direction of the substrate stage PST are measured in
real-time by the laser interferometer 24. When the

position of the substrate stage PST is measured by the
laser interferometer 94, the position in the two-
dimensional direction and the angle of rotation in the 0Z
direction of the substrate P are measured. Although nct
shown, the exposure apparatus EX is provided with a
focus/leveling~detecting system for detecting the position
information about the surface of the substrate P held by
the substrate holder PH of the substrate stage PST as
disclosed, for example, in Japanese Patent Application
Laid-open No. 8-37149. The focus/leveling-detecting system
detects the position information in the Z axis direction of

the surface of the substrate P and the information about
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interferoneter 94 on the basis of the measurenent
result of the laser interferometer 94 so as to
control the position of the substrate Pin the X axis
direction and the Y axis direction. [0039] A
substrate alignnent system 95, which detects an

al ignnent mark on the substrate P or a reference nmark
FrM brovidedion ihetbab8Xraned 6Y agerPSTiassdeécthbed
| ater on, is provided in the vicinity of the end
parddtoratod Phe projection optical system PL. The
substrate alignment system 95 of this enbodi nent

adpds) t he FAA (éhehdehiBgereahi @NABNEhesySkem i N
which an illum nation |ight beam such 26 as white

5 'Mrférér@@&@fe 4f{Q”bé‘tﬁél:@@ﬁntbaﬁﬂeo%ﬂt&% u‘mﬁ:kcom

while allowm ng the substrate stage PST to stand st

Si‘hé rhaltp%rﬂf‘—xo@é@i@f ! P@QSlE’f &h‘éhg‘iﬂﬁghg/EQ%?%%&'&%‘Eectmg

edeterm ned”i mage p

h k b
g%&r&%ge £, &S’t;gE?E'é‘éeté £ Boéghkggl%nﬁ@ec@‘ri.n ¥he

processi as d sc

%ﬂ%ﬁ?LF H?W&;mffﬁ&% ?ﬁi%&t glgggg N%%t§095g%% the angle

COI‘ respon
@efza S5 5000 OISl LLOPTEDL TR P, Y S ace

R e R R
pf°V'z%edgﬁq&ga$eg§é§%m%% PlnbheEal, o8t 208 Mol TR e ene
LG Y TR TR BB PR R e
§¥ né)of the projection optical system PL. Further, the
control unit CONT drives the substrate stage PST by the aid
of the substrate stage-driving unit PSTD in a two-
dimensional coordinate system defined by the laser
interferometer 94 on the basis of the measurement result of
the laser interferometer 94 so as to contrel the position
of the substrate P in the X axis direction and the Y axis
direction.
[0039] A substrate alignment system 95, which detects an
alignment mark on the substrate P or a reference mark PFM
provided on the substrate stage PST as described later on,
is provided in the vicinity of the end portion of the
projection optical system PL. The substrate alignment
system 95 of this embodiment adopts the FIA (field image

alignment) system in which an illumination light beam such
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the mark phot ographed, for exanple, by a CCD canera is
subjected to the i mage processing to detect the mark
position, as disclosed, for exanple, in Japanese

Patent Application Laid-open No. 7-176468. [0041] The

l'i quid supply mechani sm 10 supplies the predeterm ned
liquid LQto the side of the inmage plane of the

p?dj BeiFenlédphtcab spsienePL Lrvhe a ihgdicgssupginp onto the
mechani sm 10 includes a |liquid supply section 11 which
iBarkaphable aflpwédonghenevbsgaidel Ot amed FSTssplsfand still
tube 13 which has one end connected to the |iquid
sspptiateani ohtalredThaapiequoifd theppiay kst inbwtbpraphed in a
i ncludes, for exanple, a 27 tank for accommodating the

| posdidt e Qninegr €8sgei piingupufpeldahy anf iintege ghidkuorelement
renmovi ng any foreign matter and bubbl es contained or
preseassinet heel pgaitdibQ) ocdndheheark ke, tTHee ilmag d

supply operation of the liquid supply section 11 is

contc®b  edg pyathéisohbrel, ufivtr ERNmplWhendn Uheaniequwi dPatent
i mrersion area AR2 is forned on the substrate P, the

| Appll tesupph yLakdhapesmid0 guppkioes (the reisgidindi ilnQ anrt anited
the substrate P. It is also allowable to

Stthst¢$ ubavehy Nuses, ior, erganpl e, the equi pnent of the
factory in which the exposure apparatus EX is

ired4d] ed, xahher thagnpenyi diBgemabel easlich PRfte@®s a
parts of, for exanple, the tank, the pressurizing

DA, - d e fméf@rm@l tprréogdéaeohl kgef QLpLRE 2 t@XPRIWS PH as
appar at us EX. ['iquid recovery nechani sm 20

rRLQVEf 15 & hPatéf qé'x'}d L opnkhgaskda ghdt Ree TRAS RlanRe
of the projection

optical system PL, is provided in the vicinity of the mask
stage MST. The mask alignment system 96 of this embodiment
adopts the VRA (visual reticle alignment) system in which a
light beam is radiated onto the mark so that image data of
the mark photographed, for example, by a CCD camera is
subjected to the image processing to detect the mark
position, as disclosed, for example, in Japanese Patent
Application Laid-open No. 7-176468.

[0041] The liguid supply mechanism 10 supplies the
predetermined liquid LQ to the side of the image plane of
the projection optical system PL. The liquid supply
mechanism 10 includes a liquid supply section 11 which is
capable of feeding the liguid LQ, and a supply tube 13
which has one end connected to the liguid supply section

11. The liguid supply section 11 includes, for example, a
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optical system PL. The |liquid recovery nmechani sm 20
includes a liquid recovery section 21 which is capable

of recovering the liquid LQ and a recovery tube 23

whi ch has one end connected to the liquid recovery

section 21. The |liquid recovery section 21 includes,

for exanple, a vacuum system (suction unit) such as a
Vet plinpCcamgaspLi gai éheségﬁﬁa@o@%i%rprmra{@@g pump,
the gas _and the recovered liquid LQ from each other

@RAnK fbiLaEcBARBJAPENGeTRE ipacover d¢ religuing 1ter amg

the like. It is also allowable to use, for exanple,
tihebleges prentadhedherf reeseyti Anwhineh Ll isk gésureed the
apparatus EX is installed, rather than providing al

of1ke8 fBheekanplid, sthplvacpemesysnemt tthe ddsiliduupply
separator, the tank, and the like for the exposure

appar atwusl EXi s Thentkoqiied bgcoher pooperdt ivon tofCaNfe When
liquid recovery section 21 is controlled by the

comt r bl quind t iGEBFsibn erder ARG fier Mortleel lonquibee substrate P,
i mrersion area AR2 on the substrate P, the liquid

ridcovel qu b chapp s 20cheadgar § 0asppedeateer mred i cqanuNt) onto
of the liquid LQ on the substrate P supplied from the

|4 topuli slaissppd ye nechabt s 101 sp0843bwAbnez 2lce sarghercutlvely
is arranged in the vicinity of the optical elenment 2

Weeh fmkesxeaplact tiet Bgtibpmbhguicd thQ grdtwiiychn Svhich the
included in the plurality of optical elenents

consdSed | g & het P& OERCE Eonnepkicali, systemrPlhafheroviding
nozzl e nmenber 70 is an annul ar nenber which is

providtede 4 opspt rosngdathe skdersur basapafe, t hecOplEG8l the
element 2 at a position over or above the substrate P
s uat 2184 39@np, the filter unit, and the like for the

exposure apparatus EX.

[0042] The liquid recovery mechanism 20 recovers the
liquid LQ on the side of the image plane of the projection
optical system PL. The liquid recovery mechanism 20
includes a liguid recovery section 21 which is capable of
recovering the liguid LQ, and a recovery tube 23 which has
one end connected to the liquid recovery section 21. The
liquid recovery section 21 includes, for example, a vacuum
system (suction unit) such as a vacuum pump, a gas/liquid
separator which separates the gas and the recovered liguid
IQ from each other, a tank for accommodating the recovered
liquid LQ, and the like. It is also allowable to use, for
example, the equipment of the factory in which the exposure

apparatus EX is installed, rather than providing all of,

28



PST). A gap is forned between the nozzle nmenber 70 and

the optical elenment 2. The nozzle nenber 70 is

supported by a predeterm ned support nechani sm so

that the nozzle nmenber 70 is isolated fromthe

optical element 2 in ternms of the vibration. The

nozzl e nmenber 70 is constructed such that the liquid
LECH0ES 2RBH € nfHNGw VEHC YT ISttt ititeo 94 gepiid ampawator,
bubbl e enters into and is mxed with the liquid LQ

t RRGu§REhe agap thEhe ikez Ao wtber<prpure fapmethtofs EX.  The
for exanple, stainless steel. [0044] The nozzle
néﬁrﬁéﬁdmem@lelzr&e@p@mmlprpmﬁ $he2 1iwhiich mrewmangsdion 21
over or above the substrate P (substrate 29 stage

PST) cantrabilen e ther anged odppusitt €N t helrsurfdee to form
of the substrate P. In this enbodi nent, the nozzle
nEhbe&iqMGdhangheibwoas&ppmy2pmﬂtSﬁ&&&uﬁﬁﬁiafﬁu?, the
supply ports 12A, |2B are provided on the | ower

slifatd ¥8Acebriyheechanzlke: m@nhercoi@rd G04h]eds suppined

fl ow passage, through which the liquid LQ to be
sapplunedobnthet hegsubistpabe Rhies saldsawet & @ fdu@wl idd from
formed in the nozzle nmenber 70. One end of the supply

ftiowv pagsagesopplhemaerzhe spmeniper 70 is connected to

the other end of the supply tube 13. The other end of

t beo43uppl yaf hewzpassagBelrs 700nRecHetiged ey SURPIWicinity of
ports 12A, 12B respectively. In this case, the supply

0w PREsage, o1 ¥hLRD stﬁgﬁﬁegla'k@st he Mezzl & memMele 1iquid

70, has the other end which is branched from an

'8 LR dbAl enDRS| LhoNubiahen EAANSALARNE 10 diM®ptical
plurality of (two) supply ports 12A, 12B

elements constructing the projection optical system PL.

The nozzle member 70 is an annular member which is provided
te surround the side surface of the optical element 2 at a
position over or above the substrate P (substrate stage
PST). A gap is formed between the nozzle member 70 and the
optical element 2. The nozzle member 70 is supported by a
predetermined support mechanism so that the nozzle member
70 is isolated from the optical element 2 in terms of the
vibration. The nozzle member 70 is constructed such that
the liquid LQ does not inflow or infiltrate into the gap,
and no bubble enters into and is mixed with the liquid LQ
through the gap. The nozzle menmber 70 is formed of, for
example, stainless steel.

[0044] The nozzle member 70 includes supply ports 12

which are arranged over or above the substrate P (substrate
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respectively. [0046] The nozzle nmenber 70 includes a
recovery port 22 which is provided over or above the
substrate P (substrate stage PST) and which is

arranged opposite to the surface of the substrate P.

In this enbodi nent, the recovery port 22 is forned to

be annul ar so that the recovery port 22 surrounds the
stppdy PoFisang whdchhereptircahgelewpptesdtef tot hdie surface
projection optical system PL (projection area ARL) on

the tlowesussrfate POA doh thésnempbdimemtier the. njcGGA# member
A recovery fl ow passage, through which the liquid LQ
recoves ethbytvbhesnppbdyepyrper L2282 iig€Bal | dwved stuppfllvoworts
is 30 formed in the nozzle nenber 70. One end of the
regover3ys dtroevwppassdge ofh the mhowzkesmeither 704 ©f the
connected to the other end of the recovery tube 23.

Thez atdhetiersinelr of 0t he recovery fl ow passage is

connected to the recovery port 22. In this case, the
rEEr y flovepessagelowhpsbshgel obrRduigh whhehnesd aiquid
menber 70, includes an annul ar flow passage which is

agantedd o5 LIeg0¥et Y E’Rétsagst§8@ea?mi%' fqll%wefoﬂ Y 10w,
passage which collects the liquid LQ allowed to fl

ﬂyw¥&¥hé@eu§nﬁﬁéaﬁo%£9@’ﬁ%ﬁ5@9e70L006§E %%dt%TSthe gﬁpply

enbodi nent, the nozz er /0 constructs a

the,) dp%ew@ém@kytﬁﬁm@mg :jn_gag 3 @rfco%fnetcfﬁ%gAto the

' qui ery ani sm e supply ports

128 phd o n@ﬁé “§ﬁ%%i;ft£uﬂg' 933“9%%0%%%%”'@%@ %Q the

are provide at t he Ions on the th sides

;érxléagﬁx;ﬂé&%éé’é‘agé especthyELYeqtbhhe s%%ll?/%'o%s 12A,
12B respectively. 1In this case, the supply flow passage,
which is formed in the nozzle member 70, has the other end
which is branched from an intermediate position toc be
connectable to the plurality of (two) supply ports 12A, 12B
respectively.

[0046] The nozzle member 70 includes a recovery port 22
which is provided over or above the substrate P (substrate
stage PST) and which is arranged opposite to the surface of
the substrate P. 1In this embodiment, the recovery port 22
is formed to be annular so that the recovery port 22
surrounds the supply ports 12 and the optical element 2 of
the projection optical system PL (projection area ARL) on
the lower surface 70A of the nozzle member 70.

[0047] A recovery flow passage, through which the liquid

LQ recovered by the recovery port 22 is allowed to flow, 1is
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of the projection optical system PL intervening

t her ebet ween. The recovery port 22, which constructs

the liquid recovery nechanism 20, is provided outside

the liquid supply ports 12A, 12B of the liquid supply
mechanism 10 with respect to the projection area ARl

of the projection optical systemPL. That is, the

r é0&VEFy 1porhe ppzizd eaferlged 4t t ke a¥id igh the recovery
separated farther fromthe projection area ARL with

r édpEcPacgaphe Oofi Gltied nowgpley mpotey TRAS IEBNgGtgchits> the
enbodi nent, the projection area ARL of the projection
opthedl eagspémtPE irscoerto thidee 288 . r ddtearuiear sgtvhpef the
as viewed in a plan viewin which the Y 31 axis

direeeveon Esowhpakeaget udi wainrdiatect iton tdred tam e mKimert 22.
direction is the transverse direction. [0049] The

oper ahiiencefet hehki qeicdveupplil csegtaismagkl, ivich is formed in
controlled by the control unit CONT. The control unit

COnE npgztapabineeof 76entinalllideg tame annguiiad- Siippl ypassage
anount per unit tine to be provided by the liquid

suppti sechdeptéd. tWhehe thedvieqw ¢dr@ 22 ,suppl izedhanifold
onto the substrate P, then the control unit CONT

fékdds pheshyquivditR tpomethe lkihguild qusupply sSdcetwaah to flow
11, and the liquid LQis supplied onto the substrate
Pchirooyhhehsupphyiper £3ck2Aask2Benr ovi ded over or

above the substrate P via the supply fl ow passage
fpooeg]in thetnRozzkepraAheht70 tard nldhe 13UpRInL drube)

13. The liquid LQ is supplied fromthe both sides of

té‘@né’fﬁj}@x%iQrB‘pélE@aof‘R%hebXihﬁ?pdais%p?)flyt R SURRIM 10 and a
ports 12A, 12B. [0050] The li'quid recovery operation
qgaﬁbeofiﬂHédliquid recovery mechanism 20. The supply ports
12A, 12B, which construct the liquid supply mechanism 10,
are provided at the positions on the both sides in the X
axis direction, respectively, with the projection area AR1
of the projecticon optical system PL intervening
therebetween. The recovery port 22, which constructs the
liguid recovery mechanism 20, is provided outside the
liquid supply ports 122, 12B of the ligquid supply mechanism
10 with respect to the projection area AR of the
projection optical system PL. That is, the recovery port
22 1s arranged at the position separated farther from the
projection area ARl with respect to the liquid supply ports
12A, 12B. 1In this embodiment, the projection area ARl of

the projection optical system PL is set to have a

rectangular shape as viewed in a plan view in which the ¥
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recovery section 21 is controlled by the control unit

CONT. The control unit CONT is capable of controlling

the liquid recovery anount per unit tine to be

recovered by the liquid recovery section 21. The

liquid LQ on the substrate P, which is to be

recovered fromthe recovery port 22 provided over or

abdve fhecstbstr afethe fenpdisddred Ky rardyanq@y the X axis
recovery section 21 via the recovery tube 23 and the

retbeeF yOr| &% phSshgenFEeHEE FA rERE 962zl e nenber 70.

For exanple, the nunber, the shape, and the

at92dBenent Toe cherasippl pipones 11283 3Bpadd teetion 11 is
recovery port 22 are not I|imted to those described

abavero Ahgdsbyuchar eomayobeud2 tadopitled ey icded tcdllatunit CONT
the optical path for the exposure |ight beamEL is
fid|espbabid thecbhguodlif)y EOBSIE qUhel |sawerl ysurdcace per unit
(liquid contact surface) 2A of the optical elenent 2

of irhdnet priog estoondept bgakhsystemiBl suapd vt Redtawer 11. When
surface (liquid contact surface) 70A of the nozzle
Eeriqiare) | i qusdpplieacbhve @hel Yophitldat (W9t &tren the
attractive or hydrophilic). In this enbodi nent, the

ayncadl ebeirentoRri seéa@smedeol igaliei iy frlrvar itde havyng

a high affinity for pure water. Therefore, it is

RagsHh bf esd O i @h | oW, thgapuhe WahLehat e.omake stipghtied onto the
contact with the substantially entire surface of the

| M k- ot mct » SHI £ REesugpl of pbhe sopbincal 28l @FRRt &d over or
On the other hand, in this enbodinent, the liquid

SRRy HTRE hanh S 40 SHPP! he8LRUEBppWAL 81 0aS phhRe ddddUidtmed in
LQ Therefore, it is possible to enhance tﬁ% ti ght

GO aldz PR frumoce; pesmeepntheubbayi dub® 13.  The liquid Lo
is supplied from the both sides of the projection area ARL
by the aid of the suppiy ports 12A, 128.

[0050] The liquid recovery operation of the liquid
recovery section 21 is controlled by the control unit CONT.
The control unit CONT is capable of controlling the liquid
recovery amount per unit time to be recovered by the liquid
recovery section 2i. The liguid LQ on the substrate P,
which is to be recovered from the recovery port 22 provided
over or above the substrate P, is recovered by the ligquid
recovery section 21 via the recovery tube 23 and the
recovery flow passage formed in the nozzle member 70. For
exampie, the number, the shape, and the arrangement of the
supply ports 12A, 12B and the recovery port 22 are not

limited to those described above. Any structure may be
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and the liquid contact surface 2A of the optica

element 2, and it is possible toreliably fill the

optical path between the optical elenment 2 and the
substrate P with the liquid LQ The optical elenent 2

may be formed of silica glass having a high affinity

for water. The affinity for the liquid LQ may be

f BAPREFYeRRANE 8L hEér toENORE L2 lndedi fan dd18 mposure
(liquid-attracting) treatment to the |iquid contact
sutghteboAnoELt he piiesl wéltemsde 2 iswdd BE - |iquid

contact surface 70A of the nozzle nenber 70. The

| £8OFPd] at t r Ebei Agwereaumdace ridligdest aovteatmentriare) 2A of
which a liquid-attractive material such as MF2,
AtR83ppotcSi CBlesedB pro¥i ddd @motiketlicguichtcantlactystem PIL
surface. Alternatively, as the liquid-attracting

t apdt teat 1éwatesuafteact(ilAguitr eahient:) surdaeyamie,of the
athinfilmmy be provided with a substance having a

b eglié anegbeuctar erwi thghangatpebatiitye csUAR@hilic (water-
al cohol, because the liquid LQis water having the

latgeapolasi by hpdbbbsierbodi meat +nAlst enbatdivelit, tdhe
nozzl e nmenber 70 may be fornmed of hydrophilic titanium

whib ehchBse et gh af f Enicbymbar owaten cil@0F3ludade B ving a
explanation wll be made about an enbodi nent of the

swibgh r at ei sl e ef8§Tgﬁ§ab§brcat:e hehdet rBH:, Wit s possible to
reference to Figs. 2, 3, and 4. Fig. 2 shows a side

Sﬁpié@nﬁﬁevﬁﬁﬁéi%éﬂékfabiﬁgkéh%iéHQSEB%E%cQOMQ%% Rife
which attracts and holds the substrate P and the

3t amiber 1 J <38 desshbbgdel ateknani iBi9a 3RS &urrace
plan view illustrating the substrate holder PH as

vigwetl fHOMaNical element 2. On the other hand, in this
embodiment, the liquid supply mechanism 10 supplies pure
water as the liquid LY. Therefore, it is possible to
enhance the tight contact performance between the liquid LQ
and the liquid contact surface 2A of the optical element 2,
and it is possible to reliably f£ill the optical path
between the optical element 2 and the substrate P with the
liquid LQ. The optical element 2 may be formed of silica
glass having a high affinity for water. The affinity for
the liquid LQ may be further enhanced by performing a
water-attracting (liquid-atfracting) treatment to the
liquid contact surface 2A of the optical element 2 and the
liguid contact surface 70A of the nozzle member 70. The

liquid-attracting treatment includes a treatment in which a

liguid-attractive material such as MgF,;, Al,03, or Si0; is
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upper position. Fig. 4 shows a plan view illustrating

the substrate stage PST as viewed from an upper

position. [0053] Wth reference to Fig. 2, the

substrate holder PH includes a base nmenber PHB, a

first hol ding portion PHL which is formed in the base
nenber PHB and whi attracts and hol ds the substrate

BT 3kt ad s%%omeh%ftavhe FBPFRGR SBHZACHh chite Ginely, as
in the base nenber PHB and which attracts and hol ds

t e pt st el fedberaFt 188 AA§EETFA L HY 2 LETeRATIER S he
substrate P attracted and held by the first hol ding
poFeFBRCPHL: The asBPABnbEr EPEB 61 Lih&ayubst Paoyided with a
holder PHis novable. The plate nmenber T is the nmenber
IMp B Fethay L Repar apLeFRATt RETHESE IRe I PEB TR Larity
plate nenber T is provided detachably with respect to
tHechase ahepibel, PpBcafisehshsubsurate LRolidgewapidr dwding the
i s exchangeable. In this enbodinent, the state, in

whi 10de tihel it Bt e enbel s Tembedamensct emamtnlaélidrekiw,t Héne
base nenber PHB, is referred to as the substrate

Steapl PIEn@054) The beafermenberlf Mydgsomhridnged litmnium
the vicinity of the substrate P held by the first
halidiinghgord i migPH £ Hinithefsubsktate hol der PH. The
surface Is of the plate nenber T held by the second
hdGbaig porieon, PH2 ¢spasnanged wafladubed inbelesuiiace a

of the substrate P held by the first holding portion

Riflbodiherstird fcend as@pd t heecbaekgsuprkace subR tefattdh@ciger pH)
plate nenber T are flat surfaces (flat portions)

reispecid etanhcd heo phag e, nenber Inhag.a Fhigckressows a side
approxi mately sane as that of the substrate P. The

SWdtAGhal view illustrating the substrate holder PH which
attracts and holds the substrate P and the plate member T
as described later on. Fig. 3 shows a plan view
illustrating the substrate holder PH as viewed from an
upper position. Fig. 4 shows a plan view illustrating the
substrate stage PST as viewed from an upper position.
{0053] With reference to Fig. 2, the substrate holder PH
includes a base member PHB, a first holding portion PH1
which is formed in the base member PHB and which attracts
and holds the substrate P, and a second holding portion
PHZ, which is formed in the base member PHB and which
attracts and holds the plate member T, arranged in the
vicinity of the substrate P attracted and held by the first

helding portion PH1. The base member PHB of the substrate

holder PH is movable. The plate member T is the member
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(flat surface) Ta of the plate nenber T held by the

second holding portion PH2 is substantially flush

with the surface Pa of the substrate P held by the

first holding portion PH . That is, the plate nenber

T, which is held by the second holding portion PH2,

faornms .the flat surface Ta, which is substantially

f PtSh - REENOENESBarPAte TPATof Noh = SSUBETRR LB ar ollify plate
the substrate P held by the first holding portion

PEFTPRR £hit§ BRBFACRENCS tad alidpye w iddy frPedt thehe base
substrate stage PST is fornmed to be the flat surface

(FETPeE| 5{4339% &E8) sapsreritratelypeantifeland i gxyiagmeable.
including the flat surface Ta of the held plate nenber

TIB5 hhE ERECdirPate PASoRtERe héind wiulsst rtdtee M ajifermember T
the substrate P is held. [0055] As shown in Figs. 3

ah8l attrpetpdsendentdd PHBtOE behe sebdtamtBiholiderreferred
is formed to be rectangular as viewed in a plan view

The apvehensulbtretedsthge P&§er interferometers 94,

which is provided to neasure the position of the base
ned®e4 ] PHB {seabplirakembobder TPH), airsanfgeardch atheeachcinity of
on the two nmutual ly perpendicul ar side surfaces of

t tiee basies teaber PPHBLlHngluded ifA rishe hsulstiate rHidrlem1 on
PH. [0056] As shown in Fig. 4, the outer shape of the

ptiad esulpetbete Thbsdker PaA t ohbe she¢hargulac RTHE et e
in a plan viewin accordance with the shape of the

haseoeEnbefic PHBoy The pkabadmasbeiny Bastdon PH2 is arranged
substantially circular hole TH which is forned at a

il postienrhber eaf osothBatubB@rate P held by the first
holding portion PH1. The surface Ta and the back surface
Tb of the plate member T are flat surfaces (flat portions)
respectively. The plate member T has a thickness
approximately same as that of the substrate P. The surface
(flat surface) Ta of the plate member T held by the second
holding porticn PH2 is substantially flush with the surface
Pa of the substrate P held by the first holding portion
PH1. That is, the plate member T, which is held by the
second holding portion PHZ, forms the flat surface Ta,
which is substantially flush with the surface Pa of the
substrate P, around the substrate P held by the first
holding portion PHl1. In this embodiment, the upper surface
of the substrate stage PST is formed to be the flat surface

{(full flat surface) approximately entirely in a region

including the flat surface Ta of the held plate member T
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substrate P can be arranged therein. That is, the
plate nenber T is a substantially annul ar nenber,
which is arranged to surround the substrate P held by
the first holding portion PH of the substrate hol der
PH. The surface Ta of the plate menber T held by the
second holding portion PH2 is arranged around the

ubbtthg esur hiete By ehethei hetdhsbbpRgapsr Fi yAePHEDSO

that the substrate P is surrounded thereby. [0057] In
RiupstW;atde? ols eheshape of the plate nmenber T is

formed to be rectangular as viewed in a plan view so
tii53he owkersistrapelinsFappr oRi antlely cbenbidenmewbel PHB of
the 36 outer shape of the base nenber PHB. However,

tihe: pdat e raesrbes 1 de £apH bes madenmkar ger bkhapcthaghiase as
menber PHB as well. In this case, the circunferenti a

edgai fhes peshapgehar phatgovember hieverhangFom hser
respect to the outer side surface of the base nenber

REB:c Ther sl of €rs i 84, 1 Shpessi bl grboipeavest mehe ulrieqwing
fromadhering to the mrror surface, for the

I;faseféleérpr@ﬁ & he f195 B AnOALE RepaBt @kubside ceuhbace rofel) , is
the base nmenber PHB. [0058] As shown in Figs. 2 and 3,

the-fdd sic hol di ngn PRELERD IE’H@quLl%(hﬁeg! bsbnalg sholsdere

PH i ncludes a first convex supporit por |on 46 whi ch

s, forfmd on the Q%%@ nORPPEr pREB; nanaBRukar thid Sbstrate

circunferenti al portion 42 which is forned on
qﬂglgg§ fgenber PHB to surround the circunference of
rst support portions 46, and a first suction

‘¥5656ﬁ1 WhUﬁb éﬁo&ﬁrfngfg.tE? Pﬁéeoﬂﬁgge%hgﬁg AF the plate
member T is formed to be rectangular as viewed in a plan
view in accordance with the shape of the base member PEB.
The plate member T has a substantially circular hole TH
which is formed at a central portion thereof so that the
substrate P can be arranged therein. That is, the plate
member T is a substantially annular member, which is
arranged to surround the substrate P held by the first
helding portion PH1 of the substrate holder PH. The
surface Ta of the plate member T held by the second holding
portion PH2 is arranged around the substrate P held by the
first holding portion PH1 so that the substrate P is
surrounded thereby.

[0057] In Fig. 4, the outer shape of the plate member T
is formed to be rectangular as viewed in a plan view so

that the outer shape is approximately coincident with the
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the inside of the first circunferential wall portion

42. The first support portion 46 is forned as a
plurality of first support portions 46 uniforny at

the inside of the first circunferential wall portion

42. In this enbodinment, the first support portions 46
include a plurality of support pins. The first
steteBnsphepe 21 fiepbevedegmber FHPractlomiry <ol dhehelate
substrate P. The first suction port 41 is forned as a
pharberty efnfbesnagaciliesaepoithandthghicglse gregber PHB as
provi ded on the upper surface of the base nenber PHB
atelthe Instdésofathe thesticirodefrendénsilaledgs [of the
portion 42, at a plurality of predeterm ned positions
respesngvedy, péatepneBieat Tposetrhangsatviwi cfesdeet to the
first support portions 64 are provided. In this

enboer nentie tshefplar alfi tieobakier sembsuctbHEn pdfttexrefbre, it
are arranged uniformy at the inside of the first
ciscowdeilebei ab paklepor then142uithe rivir stdhering to the
circunferential wall portion 42 is forned to have a
substant satkfycapngbar tabapeteerfeespending fcanide shape outer
of the substrate P. The upper surface 42A of the

fs18¢ serfeuaf erevheakbaval hepbetd eAp42 is forned

opposite to or facing an edge area on the back

séseE Pb @6 thewaubstrabe. P. ah@039] thke fiifsdt holding
suction ports 41 are connected to a first vacuum

SyStedA0pi ac bl pMePagsages t45nbesRecvely-1udtie a first
first vacuum system 40 provi des the negative pressure

'c!br@v& r%ﬁE;%@?ﬁep%}t%hc%' whykhl %n‘%%%@q e BESSase

e first circu erentla portion
ﬁémﬁ%@ ﬁ@@, an annular first circumferential wall portion
42 which is formed on the base member PHB to surround the
circumference of the first support portions 46, and a first
suction port 41 which is formed on the base member PHB at
the inside of the first circumferential wall pcertion 42.
The first support portion 46 is formed as a plurality of
first support porticns 46 uniformly at the inside of the
first circumferential wall portion 42. In this embodiment,
the first support portions 46 include a plurality of
support pins. The first suction port 41 is provided fto
attract and hold the substrate P. The first suction port
41 is formed as a plurality of first suction ports 41 which
are provided on the upper surface of the base member PHB at

the inside of the first circumferential wall portion 42, at

a plurality of predetermined positions respectively, except

37



back surface of the substrate P. The first vacuum

system 40 includes a vacuum punp. As descri bed above,

the first support portions 46 include the support

pins. In this enbodinment, the first hol ding portion

PHL constructs a part of the so-called pin chuck
mechani sm The first circunferential wall portion 42
faihckPohciarst ik vhteh WAFl Lipsit BERPOS s Porddmast k¢ are
first space 31 including the first support portions
4oroThdedont ol thabt eGoONEigentes thike p liredtl tWacdurhirst
system 40 to attract and hold the substrate P on the
fsusticupports pbit hoasadBabyeduckiidgrile gds tha ripnside of
present or existing in the first space 31 surrounded

byhe¢ hei 38t basecumfibeenPHBL whélf ppst ioinr dunf effdyet ifdlrst
wal | portion 42, and the substrate P so as to provide
tduer eyt reet pressal e ponttiihe #iErse spaceddlo HEGEO]a

The second hol ding portion PH2 of the substrate

holigter aPH 4 ht{ uglesudasubsbasat caklrysapndiag secamed shape of
circunferential wall portion 62 which is forned on the
bhase sumstbest PHB. t oTRYr npped bhefbhicest2e eundher emtrisal
wal |l portion 42 of the first holding portion PHL, an
annth @ife tdn € daTi weunf poenibal 4pakk gortiean pPostiiteh to or
is provided outside the second circunferential wall
prdin £62 shéghohst her prdkonputitachase rEhere RdBstrate
to surround the second circunferential wall portion

G2, a second convex support portion 66 which is

formed on the base nenber PHB between the second

Cigosy erenﬁmélfiﬂ@ét pertien B3randatharet Ridithected to a
C|rcunferent|al wal | portion 63, and a second suction

first vacuum system 40 via flow passages 45 respectively.
The first vacuum system 40 provides the negative pressure
in a first space 31 which is surrounded by the base member
PHB, the first circumferential wall portion 42, and the
back surface of the substrate P. The first vacuum system
40 includes a vacuum pump. As described above, the first
support portions 46 include the support pins. In this
embodiment, the first holding portion PH1 constructs a part
of the so-called pin chuck mechanism. The first
circumferential wall portion 42 functions as the ocuter wall
portion to surround the first space 31 including the first
support portions 46. The control unit CONT drives the
first vacuum system 40 to attract and hold the substrate P
on the first support portions 46 by sucking the gas (air)

present or existing in the first space 31 surrounded by the
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port 61 which is fornmed on the base nenber PHB between

the second circunferential wall portion 62 and the

third circunferential wall portion 63. The second
circunferential wall portion 62 is provided outside

the first circunferential wall portion 42 with

respect to the first space 31. The third )
chPretinFerBREi BHBwakhepditistn c63 cund egemfilddd Wadrt merrtion 42,
outside the second circunferential wall portion 62.
ThedskRBnguBappBEE BoFPi 8A 66 PsoNdcredhes nggative pressure
plurality of second support portions 66 uniformy

betwekd fiketsepemd éircunferential wall portion 62

and the third circunferential wall portion 63. In

t b9@6@hbodi fikat sethed3B8odddond psuppont BHSr tdfonhebGubstrate
include a plurality of support pins. The second

swclden periscbldaseapesavkdedttialatt baet:landdeind t he

pl ate menber T, and are provided on the upper surface
ofithenbasenvrabewaPHBpbetwean chahsegond formed on the base
circunferential wall portion 62 and the third

ahéiat erent tal swakbupar then r63statia hifealdnios 20f wall
predet ermi ned positions respectively, except for
Resttiens42 abfWhhehrt et SEe0Rd ngURRRt cROEHIONS: BG A B ar
arranged. In this enbodi nent, the second suction port

6cdhisd f O ARG ASrant PhUr Rkt Y pel-t3uat 68N PArds &l provided
arranged uniformy between ?he second circunferentia

vald s Pes ti 190 S2-8Rd thechhkbdentinaupbeanentdali seld2 ana
portion 63. The second circunferential wall portion

Ghisn oL negh-hO b BHESHABE AbhYedNBRak o surround the
corresponding to the shape of the hole TH of the

Rt drerbetudre Jbgc 1B rdaehr puptenenighal o second convex
support portion 66 which is formed on the base member PHB
between the second circumferential wall portion 62 and the
third circumferential wall portion 63, and a second suction
port 61 which is formed on the base member PHB between the
second circumferential wall portion 62 and the third
circumferential wall portion 63. The second
circumferential wall portion 62 is provided outside the
first circumferential wall portion 42 with respect to the
first space 31. The third circumferential wall portion 63
is provided further outside the second circumferential wall
portion 62. The second support portion 66 is formed as a
plurality cof second support pertions 66 uniformly between
the second circumferential wall porticon 62 and the third

circumferential wall portion 63. In this embodiment, the
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wal | portion 63 is forned to substantially rectangul ar

and annul ar corresponding to the outer shape of the

plate nenber T. The upper surface 62A of the second
circunferential wall portion 62 is forned opposite to

or facing a back surface Tbh of the plate nmenber T in

an inqgr edge area in thg vlcigit¥ of the Eole T? of
tHeEPrarEP rOTE IR BPperCitrFatePeYARSH tWheT Support
third circunferential wall portion 63 is for %

SDPosi t € 1D BFCORACTHGERR BAEKSshlf &8 ?6081‘1512 gto attract
plate nmenber T in an outer edge area of the plate
fetthdic e topedla Theepper Sur fAgedr6f PERELfRFsPn the upper
circunferential 40 wall portion 42, the second
dYrdiafereht ke hase porbebntHB2behRgerhEhehspgond
circunferential wall portion 63 have relatively great
wWidtavsufigr ariel 2 g hspeespeet PyerPd thewsRérd the

w dths are actually not nore than 2 nm for _exanple,
ahcurEeremt 1§ 0062} 1 Thersbeond3 sueti anppored 6y afe
connected to a second vacuum system 60 via fl ow
passfes e edgpect  vehy . reThecsevehl, vaggantsystrepesdt ions
provi des the negative pressure in the second space 32

Wi othiich sire cemdedd byupiher bagert ienbeb6PRBe ehiganged. In
second and third circunferential wall portions 62,

63,1 sargikidvbi npdratt € Peerbeecdnd Thecskeoongovac@dmissystrarwd as a
60 includes a vacuum punp. As descri bed above, the

sdoord isuppof tsyporidonscot6si Ll adeatbedsuppdotrmpiyndetween
In this enbodi nent, the second hol ding portion PH2
torstyauctrsl @l partfafetrthieasovagdl | pdrpinnckhdcknd the third
mechani sm The second

circumferential wall portion 63. The second

circumferential wall portion 62 is formed to be
substantially annular corresponding to the shape of the
hole TH of the plate member T. The third circumferential
wall portion 63 is formed to substantially rectangular and
annular corresponding to the outer shape of the plate
member T. The upper surface 62A of the second
circumferential wall portion 62 is formed opposite to or
facing a back surface Tb of the plate member T in an inner
edge area in the vicinity of the hole TH of the plate
member T. The upper surface 63A of the third
circumferential wall portion 63 is formed opposite to or
facing the back surface Tb of the plate member T in an
outer edge area of the plate member T.

[0061] The upper surfaces of the first circumferential
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and third circunferential wall portion 62, 63 function
as the outer wall portions to surround the second
space 32 including the second support portions 66.
The control unit CONT drives the second vacuum system
60 to attract and hold the plate nenber T on the
second support portjons 66 sucki_n as (
FRebnpSt R Phe! Second Spacatys: L Ourdad ty e Bhgsion
nggb PHB, the second and third _circunferential_ wal

i BRd B2e B %lrﬁnal’t‘ﬁémﬁ%?étﬁféﬂﬂbé’rﬁl1TPP6"—|6P61V| bfe have
the negative pressure in the second space 32. 0063]
Iﬁe%ﬁF§V%ﬁBanﬁ%ﬁtWl@ﬁESpPﬁ EHGCQrﬁﬁéﬁ§ﬁ|§@ﬁP§c ively.
adopted to attract and hold the substrate P. However,
i HOWaveE, aFke Wi fbabpEct 8CaHBPLYaRy CoFREE ERGSK 2 o, for
mechani sm Slnllarly the pin chuck nmechanismis
aRfoptiect o2aeefaltl @Rd hold the plate nenber T.
However, it is also allowable to adopt any other
cm&ﬁ«?]Techarﬁlii%we{:t@@@@uthiphi pogitsodilmame, colbaerdedumo a
suction nechanism is adopted to attract and hold each
detded substuat eyPrand60t heaplfabve pesbenes. cHowewpectively.
at |least one of themmy be held by using any other
Mdoh are son s uchicasmt hesebectoplrattiGesstibkl @Rgative pressure
mechani sm [0065] The first vacuum system 40 for
pimovii itk ngeddried Megadi Y2 pressuie sortbenfliedsbyspaee bdke
and the second vacuum system 60 for providing the

negeid v EPIE eSSk esdédotieas@COndrapacecdnrarential wall
i ndependent from each other. The <control unit CONT is

gapabl ehof62 ndéy) duadl | yneoplaekl hBfibekhe . r egpecticv@nd vacuum
operations of the first vacuum system 40 and

system 60 includes a vacuum pump. As described above, the
second support perticns 66 include the support pins. In
this embodiment, the second helding portion PH2 constructs
a part of the so-called pin chuck mechanism. The second
and third circumferential wall portion 62, 63 function as
the outer wall portions to surround the second space 32
including the second support portions 66. The control unit
CONT drives the second vacuum system 60 to attract and hold
the plate member T on the second support portions 66 by
sucking the gas {air) present in the second space 32
surrounded by the base member PHB, the second and third
circumferential wall portions 62, 63, and the plate member
T to provide the negative pressure in the second space 32.

[0063] In this embodiment, the pin chuck mechanism is

adopted to attract and hold the substrate P. However, it
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the second vacuum system 60. It is possible to

i ndependently performthe suction operation for the

first space 31 effected by the first vacuum system 40

and the suction operation for the second space 32

effected by the second vacuum system 60 respectively

For e anpl the substrate P can e excha [

ot df 1%%%%%%@@?% F6Y tHEREEC oA CRoTaCHgR o
portion PH2 The pressure of the, first space 31 and

thd sk etlof ® %}é%ﬁdm%ifﬂaéﬁlé? &éna%BBtﬁgdéo attract
dlfferent from each ot her the control unit CONT as

Vvigld  hp\A co rivt 1 aigneRee | i‘st Jaralmrsydtedtaglgngatlowable
the second vacuum system 60 respectively. 42 [0066]

AL SHHRTE i 3N Fi ¢shen @ndach machapieinterstice) A of

about 0.1 to 1.0 mmis forned between the outer edge
Pdta64h of Tmetlshpsembedimentl dthy VASUPr sticképai Agchanism
portion PH1 and the inner edge portion (on the side of

tie admgpteedH)o odtthecpl aneé hehbeeaThprdvicled sabstimdgte P and
the substrate P. In this enbodinent, the gap Ais

atbeutp 123> nembathen. t hikogape A, betweensthenedgé poet ory be
of the substrate P and the edge portion of the plate
meriieerb T usingeiny cotbee aboaithOnisthmoshcl am theeelewhiemwstatic
the inner dianeter of the hole THis nade |arger than
tshe-tudreme chianedrer of the substrate P by about 0.2 to

2.0 mqm then the liquid LQ hardly flows into the gap
Aooesyg to tihe £otsf acgctenssoptemn ubefbirqpirdvhiQineveme
when the liquid imrersion area AR2 of the liquid LQ

e darined e dde-gap Ache TherbtadbdcbQzgannbe thel decond
under or bel ow the projection

vacuum system 60 for providing the negative pressure in the
second space 32 are independent from each other. The
control unit CONT is capable of individually controlling
the respective operations of the first vacuum system 40 and
the second vacuum system 60. It is possible to
independently perform the suction operaticn for the first
space 31 effected by the first vacuum system 40 and the
suction operation for the second space 32 effected by the
second vacuum system 60 respectively. For example, the
substrate P can be exchanged while holding the plate member
T to the second holding portion PH2. The pressure of the
first space 31 and the pressure of the second space 32 can
be made different from each other by the contrel unit CONT

as well, by controlling the first vacuum system 40 and the

second vacuum system 60 respectively.
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optical system PL by the plate nmenber T even when an
edge area E of the substrate P is subjected to the
exposure. [0067] As shown in Fig. 4, the substrate P
of this enbodinent is has a notch portion NT which
formed in the substrate P and which is a cutout for

the positional adjustnent. The shape of the plate
nmeRBEEIT i sAgeshgred inddpérdi g a8 thhe oWt @H&@r%ﬁlce) A
the substrate P (shape of the notch portion NT) so

t hat abhatglp lbetwael the isulfstnmetde beR vaywth ttiiee phater edge
menber T at the notch portion NT is also set to about
Opértooh. 0fmrheThabsitsatteh® degd dAgf talsoutirs0. halodilnd
mmis secured between the plate nmenber T and the 43
epbrteonegtHananfi the edge rpeddcompooft itthe Qubstihateid® of the
i ncludi ng the notch portion NT. Specifically, the

phale THenbEr thei slptevimdatbew tth pacpriejeectdranuiikbGhe

whi ch protrudes toward the inside of the hole THto
coubespand ro tha shapeembbdifentqt ahep@yatd an iNT MHout 0.3
the substrate P. A convex portion 62N, which is

adapt edhtn the ghppa bBEkthken phel ecldeonokhq f dheche

plate menber T, is formed for each of the second
cénpsterenti ahawahk pagki e rél of dihersegande hhdWg v is
portion PH2 and the upper surface 62A thereof. The

psot eebiva ASQutupcli ens 139 argap-.adj, ustidig Jey Lirghet 0
decrease the gap between the surface Ta of the plate
nehested andchbensyef age jRan@lict he RRECh RO tHieh Nier

of the substrate P held by the first holding portion
Riflamd et hbs t8aSSubLReaREOPESL] ARoLR0 0.9 & Party Qfn,
the plate nenber T, and is forned to be integrated

wid theuphat€ AEPREL Fiows into the gap A owing to the

then

surface tension of the liguid LG, even when the liquid
immersion area AR2 c¢f the liquid LQ is formed on the gap A.
The liquid LQ can be held under or below the projection
optical system PL by the plate member T even when an edge
area E of the substrate P is subjected to the exposure.
[0067] As shown in Fig. 4, the substrate P of this
embodiment is has a notch portion NT which formed in the
substrate P and which is a cutout for the positional
adjustment. The shape of the plate member T is designed
depending on the outer shape of the substrate P (shape of
the notch portion NT) so that the gap between the substrate
P and the plate member T at the notch portion NT is also
set to about 0.1 to 1.0 mm. That is, the gap A of about

0.1 to 1.0 mm is secured between the plate member T and the
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However, the plate nmenber T and the projection 150 may

be provided separately, and the projection 150 nay be
exchangeabl e with respect to the plate nenber T.

[ 0068] A concave portion 42N, which is adapted to the

shapes of the convex portion 62N of the second
circunferential wall portion 62 and the notch portion

NI bt ret hed sobsPf ateePedps Permedrt 8F é&éhsopstrate P

first circunferential wall portion 42 of the first

hote et npob ke oRC PR BAATLAR Upper SBgFfadeadlx, the plate
thereof. The concave portion 42N of the first

dreremE ef eh? i Y oviafiedpoithod BZODSCtpPavildéd wat chh@rotrudes
position opposite to or facing the convex 44 portion

X D d t Hee sbiedhde cpf ciitehenti 2R &al copoesiondeXo the shape
predeterm ned gap is forned between the concave

pof tilon ndRM apeirt hencidivek pbet fohs62Nte] GO69F Teinyex
enbodi nent has been expl ained as exenplified by the

notchi poréion Niials tkheadapbatl 6 the sbbsper atfe theby

way of exanple. However, when the cutout is absent, or

wher et orn et @t o Dnthé aplpdbet membéor Tentiat iformeldatipon sach of
fornmed as the cutout for the substrate P, then the

pltet esearenberidqunbherént salcwatlinperenbnalb2walfl the second
portion 42, and the second circunferential wall

parldiony 62 nayobebal | an@dtheoupave shapescadapt ethetr@cf. The
the outer shape of the substrate P, and the

prredeierinmnert @apafctbynbeasesuged-hatweenngh@ortion to
substrate P and the plate nenber T di sposed

threnearaunthe \Wen Bdiewaeh Chnpostir0acNTThS o@b3 @Rt pildite member

the substrate P, or when the notch portion NT is
qufdfricien |9 5Medd , P4 h€R the notch portion NT of the
substrate P held by the first holding portion PH1. 1In this
case, the projection 150 is a part of the plate member T,
and is formed to be integrated with the plate member T.
However, the plate member T and the projection 150 may be
provided separately, and the projection 150 may be
exchangeable with respect to the plate member T.

[0068] A concave portion 42N, which is adapted to the
shapes of the convex portion 62N of the seccnd
circumferential wall portion 62 and the notch portion NT of
the substrate P, is formed for each of the first
circumferential wall portion 42 of the first holding
portion PH1 and the upper surface 42A thereof. The concave

portion 42N of the first circumferential wall portion 42 is

provided at the position opposite to or facing the convex
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it is also allowable that the projection 150 is not

provided for the plate nenber. In this case, it is

al so allowable that the concave portion 42N and the

convex portion 62N are not provided. [0070] The

second suction ports 61, which are fornmed on the base

menber PH on as the I|qU|d recovery ports for
r%%BgéPPnEQFhQ | £G6i & SO MR g 1t (1é Igapogtion 62.
bet ween the substrate P held by the first hol ding

pOr PFefAct P IaRe ORE rwatf@rﬁ@ﬁ%@retww dhsy ae s gt ion
holdlng ortion PH2. As described above, the second

hbtli Agd EB?tF@HVPHZPﬁéFd§ntﬁéNpIate menber T so that

the second 45 space 32 is formed on the side of the

b&BRE8Ur f acBnTh efboghmepltahe smbriser eRplFHigeseeondxenplified
suction ports 61 are fornmed on the side of the back

sy f tice Tbtoh phetpbat 8TnmesbeheT cuhelud by tthe sedendate P by
hol di ng portion PH2, which also function to recover

they | o uedamQy &nf | Bawdvelr, ouwgknt h@egaptAutntic dtheent, or
second space 32 di sposed on the side of the back

swinéacen Thrvéntheiphateanepbert idn [(BQ1EhtRitd.orb [HAWS is

a magni fied sectional view illustrating main

choposiend s oliet betsubsEbat ehbokdeks tRPHt ewWw, chr el dhid R ate
substrate P and the plate nenber T. Wth reference to

Fignbdr Theclgapf Arot abedtim@eleho ik10waMl HorsaeH ed, and
bet ween the side surface Pc of the substrate P and

ties ssdleosdiré aceureeoénthelpliate perbeonT 6OPRESI R tQ lowed
or facing the side surface Pc as descri bed above. The

uppefaves W a6€s 424a ptetiheof Lhst otibguBhapeNtbRal nealdubstrate
portion 42
P, and the predetermined gap A may be secured between the
substrate P and the plate member T disposed therearound.
When the notch portion NT is absent in the substrate
P, or when the notch portion NT is sufficiently small, then
it is also allowable that the projection 150 is not
provided for the plate member. In this case, it is also
allowable that the concave portion 42N and the convex
portion 62N are not provided.
[0070] The second suction ports 61, which are formed on
the base member PHB, function as the liquid recovery ports
for recovering the liguid LQ inflowed through the gap A
between the substrate P held by the first holding portion
PH1 and the plate member T held by the second holding

portion PHZ2. As described above, the second holding

portion PHZ holds the plate member T so that the second
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and the upper surface 62A of the second

circunferential wall portion 62 are the flat

surfaces. Although not shown in Fig. 5, the upper
surface 63A of the third circunferential wall portion

63 is also the flat surface. [0072] In this

enbodi nent, the first support portions 46 o

fSRaste hot dt hot PEREH ofn T—ﬁea?édFoPFreElh?obﬁﬁQfeSHrfﬁSiegﬁP of
which is sanme as that of the first circunferentia

ele mbrts oremper of - t hBhei PSECBUPPBEL 1pBr PPERS £6 are formed
formed to be slightly higher than the first

iy curd e3iefr iaf thal bapbrsnohade. Thhaf tse plate member T
position of the upper surface 46A of the first

Suplbriy pore | arcdrd oot dengi pert#6nhBHai nghpent rdFoPRENCtion
inrelation to the Z axis direction is the sane as

tthe wositéeonciod theuippel sufiaced42Arofighhéhef gept A into
circunferential wall portion 42 in relation to the Z

aties chawmot i gcor33| dgspbyedii ghethehandehe fpodiet bark

of the upper surface 42A of the first circunferentia
waldf qoor tTo f 42h¢ nptetathenbeéo The Z axis direction
Accordingly, when the first space 31 is allowed to
haoweriihe negad i Ve sipsessareaghl fisdpessibbeato viteke

tight contact between the back surface Pb of the

substdatf. P angh ihecapperestsf acethd2bupkcirheef inbStder PH
circunferential wall portion 42. Accordingly, the

mﬁkﬁm@p@ e ofut bersubstrghe PhbSplsuppart@edy. wWith

t he upper surfaces 46A of the first support portions

%fe\g&@{béhﬁ)@&%‘ syrface FRo0f bheasubst vauetB 1makes is
tight contact h the upper” surface 42A of the first

%t%ﬁﬂﬂiﬁ@ﬁﬁﬁ&éénvﬁﬁé POLLI Oy ARcel bl 8£P0OSSI BI®stt@ate P and
the side surface Tc of the plate member T opposite to or
facing the side surface Pc as described above. The upper
surface 42A of the first circumferential wall portion 42
and the upper surface 62A of the second circumferential
wall portion 62 are the flat surfaces. Although not shown
in Fig. 5, the upper surface 63A of the third
circumferential wall portion 63 is alsc the flat surface.
[0072] In this embodiment, the first support portions 46
of the first holding portion PHl1 are formed to have a
height which is same as that of the first circumferential
wall portion 42, or the first support portions 46 are
formed to be slightly higher than the first circumferential

wall portion 42. That is, the position of the upper

surface 46A of the first support portion 46 of the first
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the inflow of the liquid LQinto the first space 31

t hrough any space between the back surface Pb of the
substrate P and the upper surface 42A of the first
circunferential wall portion 42, even if the liquid

LQ inflows through the gap A into the side of the

back surface Pb of the substrate P. 0073] The second .
sUppELEIpBPEFdRE 68 lofint KELleddmd EondNd fy F5ort i epiipon 18
are formed to be slightly higher than the second
chreuRtBRenti AhewaPElpdrni 6/ 6Pe MPRSTheur igGusi2h e the
second circunferential wall portion 62 of the second

hél 8FRgCpEFUEATPAR 1Rd Marddedord iva 14nam i tifg to the 2
second support portions 66. That is, the position of

t helig7zdiuppetrisos f ace s86AhsH vt hé adecorrdiasuppsy teqortiicgn of the
66 in relation to the Z axis direction is slightly

higher shahacehd2positt tbr tthe sipger unffeamsstezA ofaltlheortion
second circunferential wall portion 62 in relation to

the Znaxesatdonretvi the A predetiérmiatedrgap Bdardigroted when
bet ween the back surface Tbh of the plate nenber T and

t tlec uppest saphaee3162A efl lohedsecomava rdafrergeritial

wal | portion 62 even in a state in which the second
spaeesB32e} sial Lewedstablavect hakenegathtyvegressunestaregkn the
the plate nenber T is attracted and held on the
slezohdssuppoet Phobti ahse 6GbsThetga® Brics tismaldmerr tharface
the gap A, which is not nore than 50 m for exanple,

abomt osevee al i gt ( Eatcandrplkat i3 1mMwalAl tdeattghon niot.

shown in Fig. 5, the third circunferential wall

e tboNingByj sther prakt eub€askl ght lof lowersuddwmnrdthe P is
second support portion 66, or the third

cuispit esenby at nwal:bpp@r EL@Ma63sl S 6A of the first support

portions 46. When the back surface Pb of the substrate P
makes tight contact with the upper surface 42A of the first
circumferential wall portion 42, it is possible to avoid
the inflow of the liguid LQ into the first space 31 through
any space between the back surface Pb of the substrate P
and the upper surface 42A of the first circumferential wall
portion 42, even if the liquid LQ inflows through the gap A
into the side ¢f the back surface Pb of the substrate P.
{0073] The second support portions 66 of the second
holding portion PH2 are formed to be slightly higher than
the second circumferential wall portion 62. In other
words, the second circumferential wall portion 62 of the
second holding portion PH2 is formed to be lower than the

second support portions 66. That is, the position of the
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formed to have approxi mately the same hei ght as that

of the second support portion 66. Wen the second

space 32 is allowed to have the negative pressure,

the upper surface 63A of the third circunferentia

wal | portion 63 nmakes tight contact with the back

surface Pb_of the substrate P. The negative pressure
iUPRNe SECHAE shekecB2the ARFARYI ﬁéHPOEECB%él@P fhe 11

gap B is slight between the back surface Tb_ of the

pledtat yrbey theand #hesuppepckiipnaés 62A9BfLl¥heigher than
second circunferential wall portion 62. g0074] The
heigmooft 1dre seeonrrsupporfaper bLbnobetamd sechad

hei ght of the second circunferential wall portion 62

48 weam e et B2 i well sporhaent he backesatfiapetPotde Z axis
the plate nenber T and the upper surface 62A of the
sHook imi r cURferentiarmiaétl papt Bons6Zommkd biegheen the
contact with each other. The height of the second
supporduptate ofb 661 tme phetheinghbeof Tt hedt kihedupper surface
circunferential wall portion 63 can be also
detzerat nete seddad abrexnfenehyisiralbklgaporsiohowtedven in a
bet ween the back surface Tb of the plate nmenber T and

the teppier vduidlaceh&§3deobntiheptber d2ciiscanfewent ical have the
wall portion 63. [0075] A gap Cis forned between the

figgtc i g eientied wakl ppetti eemb2ramd ishatsecaned and
circunferential wall portion 62. In this case, the

oldier o alred efe©@nd heuwapout apof tishscibecunfrerentipall is
wal |l portion 42 (first holding portion PH1l) is forned

J%ié?nﬂﬂéﬁ % aﬁh@,oﬁﬁ§5hdk§nﬁgﬁrm%&etﬁ%an 50 pum, for
P. There t he

su strate or e,

example, about several um (for example, 3 pm). Although
not shown in Fig. 5, the third circumferential wall portion
63 is formed to be slightly lower than the second support
porticon 66, or the third circumferential wall portion 63 is
formed to have approximately the same height as that of the
second support portion 66. When the second space 32 1is
allowed to have the negative pressure, the upper surface
637 of the third circumferential wall portion 63 makes
tight contact with the back surface Pb of the substrate P.
The negative pressure in the second space 32 is maintained
because of the gap B is slight between the back surface Tb
of the plate member T and the upper surface 6ZA of the
second circumferential wall portion 62.

[0074] The height of the second support portion 66 and

the height of the second circumferential wall portion 62
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circunferential edge portion of the substrate P
overhangs to the outside of the first circunferentia
wal | portion 42, for exanple, by about 0.5 to 1.5 mm
The gap Cis larger than the gap A and is, for
exanple, about 1.5 to 2.5 nm [0076] Wth reference

t he.thi,ckne f sub trat
L0 oUP e EF g REUs e hE O) HB5t RPGKnGLS LT P fife the plate
er T, The upper s rface_42A of the first
cfﬁ?reﬁﬁfe?bﬁflfiaithaawp% FBRERES, SPRo OBl SEAFESe 46A
of . the_first support portion t he upper surface
SBREORTE BT 5 be bl bhpBOFE 6r EPoR 66, THRE CuBBEract with
surface 62A of the 49 second circunferential wall _
p%???oﬂt%Qr an@h?hgeﬁﬁbgrOfsEPﬁa§@C@®ﬂ SRPPRE Tt ot ion 66
circunferential wall portion 63 have approximtely
t#ed skt Reight, chl EheubhirHegiacanigrieghitey dfaflflerp@rﬁtlon 63
from each_other in the height. The surface Pa of the
s%%tl?%t alpohdplebpinne £PrshakoPadi fgtrsaetivoRTRHL g is
approxi mately flush with the surface Ta of the plate
dThaevaebytbnebaekondrherdi A pdr tihenpREre member T
[0077] In this enbodinment, the plate nmenber T is
forgrehe ofPREF | @aréaags6@§| agsfyheAshdmewe linguRifgreatigl wall
reference portion 300, which is provided with
referepicedPar ks MFM PFM for defining the position of
the substrate P with respect to the i mage of the
pERQ' B h of AheapeSkid forbed bermednvitaet e rprtoj ecti on
optical systemPL, is provided at a predeterm ned
paist dirofie oen t hel susf acgorfaioh theapldat@e rerbed T. The
reference marks PFM MM are fornmed in a
circumferential wall portion 62. 1In this case, the outer

diameter of the annular first circumferential wall portiocn
42 (first holding portion PH1l) is formed to be smaller than
the cuter diameter of the substrate P. Therefore, the
circumferential edge portion of the substrate P overhangs
to the outside of the first circumferential wall portion
42, for example, by about 0.5 to 1.5 mm. The gap C is
larger than the gap A, and is, for example, about 1.5 to
2.5 mm.

[0076] With reference to Fig. 5, the thickness Dp of the
substrate P is approximately the same as the thickness Dt
of the plate member T. The upper surface 42A of the first
circumferential wall portion 42, the upper surface 46A of
the first support portion 46, the upper surface 66A of the

second support portion 66, the upper surface 62A of the
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predeterm ned positional relationship by using a
predeterm ned material such as chromumor the I|ike,
on the plate nenber T conposed of silica glass. The
reference mark PFMis detected by the substrate

al i gnnment systen195 and the reference mark MFMi's

A S R SR
Eﬁ%ﬁ%%%eggﬁga?g 566, CRAFOncrectBBE aLed aged | portion 63
SRRt éﬁgg?ﬁgdfzﬁ? 525 ohEE B ned oL &%eanare
SUFYRRELB1 S AEFRRErEREB BpoPt PBRSS00"aNeE HE iger T
surface of the reference plate 400 are substanti all

frusteof the the Supf agkshaabe theeldubst tate Prﬁélﬁq$?lng
the first hol ding portion PHL. £0079] The surface

@i poriibn}s TP REIBAERIEUFIHEE WGB! &h¢ e Tsicge Ta ©F
surface Tc of the plate nenber T forned of silica
dihees o bales cuarledr wh t hedd| PHubber epernenhodgien sortion PHZ.
respectively. The reference portion 300 having the
rE¥ErEhce nbm ksh MEMERIPFNLAAT Lt heheebdrdgc aepibaie TAGE formed
are also coated with the liquid-repellent nmaterial.

The auppera slafacégbisshe rebesenge por tfiign 00 aandference
t he upper surface of the reference plate 400 are al so

Idoqut icbry €p®d | emiticHhes prouidedepelthent fieateerdealmarks MEM,

i ncl udes, for exanple, acrylic resin materials and
fHmorigne-dbesadi fest e nabet L abs stchhas substrate P with

pol ytetrafl uoroet hyl ene. The plate nenber T forned of
respect to the image of the pattern of the mask M to be
formed via the projection optical system PL, is provided at
a predetermined position on the surface Ta of the plate
member T. The reference marks PFM, MFM are formed in a
predetermined positional relationship by using a
predetermined material such as chromium or the like, on the
plate mempber T composed of silica glass. The reference
mark PFM is detected by the substrate alignment system 95,
and the reference mark MFM is detected by the mask
alignment system 96. It is also allowable to provide only
any one of the reference mark MFM and the reference mark

PFM.

[0078] A reference plate 400, which 1s to be used as &

reference plane for the focus/leveling-~detecting system, is

provided at a predetermined position on the surface Ta of
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silica glass is applied (coated) with the
liquid-repellent mnaterial as described above.
Accordingly, the surface Ta, the back surface Th, and
the side surface Tc of the plate nenber T are
liquid-repellent with respect to the liquid LQ

r ectively, In this odinent, the plate nmber. T

ETR Ve Feunly Des FUCCHRPRE soehoeR\Fept T catesgnes

b ahi ass Ltd. In order t ke the plate
Reberoh 360085 it BbPabePranacea otnrAcT FERE RGN PLaTe

i ornmed of the .liquid-repellent terial as
o@%@r%%ds%a%{ltﬁa§zlq-ksegétla CLER SlRerEd A6 e Alathe
nenber T. A material, which is not dissolvable in the
|%%%Brib? FsDesedPdstiRel Ergti BO52 1 PEpRPFERC &L Eri al

to provide the liquid repellence. The plate nenber T
ii%‘%f?] may becforhedcef (AlpEqaraliepel Fent theabackapurface
(for exanple, a fluorine-based nmaterial).

A eravad i Viet ysiddespr GeeenBabef Theaplbtef vembérofl, formed of
for exanple, stainless steel, and the

|5 ipi ok rebesd i ge tozhedenithay bégpéedfoepedleotamaterial

| east a part or parts of the surface Ta, the back

sgdaeet Toeland The séflersuctapertTon B008BRkvAng the
openi ng may be provided at a predeterm ned position

ofe i ptates niewrber™M T, PEMdand tpperesartace oflaar 400 are
opti cal sensor may be exposed fromthe opening. Such

an soptixdd senslorthacl ugesd-tepedkanpl eatanianeveThe upper
illum nance sensor as disclosed in Japanese Patent

Apptiiaoat i flad dee DpeandNe. pSFe 142380 angpahkalhpper surface
i mage- measuring sensor as disclosed in Japanese

Ret ertte Appldcaidonplate- openaNe. also liquid-repelient. The

liquid-repellent material includes, for example, acrylic
resin materials and fluorine-based resin materials such as
polytetrafluoroethylene. The plate member T formed of
silica glass 1s applied (coated) with the liguid-repellent
material as described above. Accordingly, the surface Ta,
the back surface Th, and the side surface Tc of the plate
member T are liquid-repellent with respect to the liquid LQ
respectively. In this embodiment, the plate member T made
of silica glass is coated with "CYTOP" produced by Asahi
Glass Co., Ltd. In order to make the plate member T to be
ligquid-repellent, a thin film, which is formed of the
liguid-repellent material as described above, may be stuck
or adhered to the plate member T. A material, which is not

dissolvable in the liquid LQ, is used as the liquid-
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2002- 14005 (corresponding to United States Patent
Application Publication No. 2002/0041377), and a
radi ati on anmount sensor (illum nance sensor) as
di scl osed in Japanese Patent Application Laid-open
No. 11-16816 (corresponding to United States Patent

licati Publ j cat | No. , ,2002/0061469). W th
e AT Tt h ot B eI P BRI dRobe® PeInravFaRA L IeRES: The
B TS 51 Ty 155 HRY PEhEOCUPRags Talof ifpgepellent

pl ate nmenber T and the surface Pa of the substnaa? P.

T S{P¥ seAF L ¢ he? opt PR RI"EEREBF T BagPgsa L) -

| iquid- repellent by coating the upper surface wth

PRE IR W S r e | RhEterafeRbar. T[ 0981PeTAETRGFf &de FOT
Pa, which is the exposure surface of the substrate P,

i dgHied SN iaes phibtdtesfBe t{phbiaseérdsreredling
material). In this enbodinent, the photosensitive
reeartinggnt gnay pgrotoseheinedetanpbr tapstor PEKE ARrFparts of
excimer |aser, and has the liquid repellence (water
rdyseldwnoace dont dete drytl: s8bfaee8ty, BAdt Rhe side surface
enbodi nent, the side surface Pc of the substrate Pis

dubj ected to the liquid-repelling treatnent (water-
repelling treatnent). Specifically, the side surface
HOOHO] t he Bubstaratey Pnag ladsprcvated wit b phedetermined
phot osensitive material which has the liquid

epeldient e A e ssyd bednemborer, Asaar dhngbyeri surface of an
possible to nore reliably avoid the inflow of the

loipguich 1L QdriH ot gih ¢ hee gapodesbet veen the opedeénsurf @weh an

Pc of the substrate P and the plate nmenber T

optical sensor includes, for example, an uneven illuminance
sensor as disclosed in Japanese Patent Application Laid-
open No. 57-117238, a spatial image-measuring sensor as
disclosed in Japanese Patent Application Laid-cpen No.
2002-14005 (corresponding to United States Patent
Application Publication No. 2002/0041377), and a radiation
amount sensor (illuminance sensor) as disclosed in Japanese
Patent Application Laid-open No. 11-16816 (corresponding to
United States Patent Application Publication No.
2002/0061469). When the optical sensor as described above
is provided, the upper surface of the optical sensor is
also made to be substantially flush with the surface Ta of
the plate member T and the surface Pa of the substrate P.

The upper surface of the optical sensor is also liquid-

repellent by coating the upper surface with the liquid-
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whi ch has the liquid-repellent surface Ta. Further,
the back surface Pb of the substrate P is also
subjected to the liquid-repelling treatnment by
coating the back surface Pb with the photosensitive
material. The material, which is used to nake the
back surface Pb and the side surface Pc of the

subRet heet mabepéali quid-repellent, is not linited to
t he photosensitive material as described above. It is
a[%glhl | owBbt estofase Hay pheédbt ésnichedexposure surface of
liquid-repellent material. For exanple, the upper

| dyersobsthete phpt bseasitedewtatertihal phwitbhewhisth t he
surface Pa as the exposure surface of the substrate P
| splevabednsisicoatetdeb3ai t h anpratecembvediagear: , ( frihlem
for protecting the photosensitive material fromthe

| pigtt sl embi €hwve sSmeatkedl itop ghatokayefitive seferial for
cases. Wien the material for formng the top coat

| eyeraff oexexadpl Basarf | Ak nesbased1ik@sidn regkenicalde (water
is liquid-repellent (water-repellent), the side

5%%é{?fé£@e?ngoﬂgﬁc?ﬁgﬁﬁagffQ@e-E § the sate P

e coated wt terral orn1ng the top
so .al

) wabl e
IRy CoacTHS W RS FrodfdsrapanPaRtate 2 is
t th th th ht I d
Sl Ao T o - PR OISRE Lte oL s
s e TR R e S
S|ble to use_a, restst haV|n a.cont

B B T LR pere Eot ReCh BUEAPLOLopRES i Eive

material which has the ligquid repellence as described
above. Accordingly, it is possible to more reliably avoid
the inflow of the liquid LQ through the gap A between the
side surface Pc of the substrate P and the plate member T
which has the liguid-repelient surface Ta. Further, the
back surface Pb of the substrate P is alsc subjected to the
liquid-repelling treatment by coating the back surface Pb
with the photosensitive material. The material, which is
used to make the back surface Pb and the side surface Pc of
the substrate P to be liguid-repellent, is not limited to
the photosensitive material as described above. It is also
allowable to use any predetermined ligquid-repellient
material. For example, the upper layer of the
photosensitive material, with which the surface Pa as the

exposure surface of the substrate P is coated, is coated

53



liquid-repelling treatnent is also not necessarily

i ndi spensabl e for the side surface Pc and the back

surface Pb of the substrate P. That is, it is also

al l owabl e that the surface Pa, the back surface Pb,

and the side surface Pc of the substrate P are not
liquid-repellent. It is also_ allowable that at | east
ohetbfa tepteetiveui dveBpéfiént forf prageesdany thE0083]

At least a part of the surface of the base nenber PHB
dfhathes subbt i e andbbreal PHCPs Ghsolégbjidet vaicd tikecalled
liquid-repelling treatnent to be liquid-repellent. In
t'Hiar epbodlaest’| ihesupperasasf acWhapAtof mhsefiipdt for

54 circunferential wall portion 42 of the first

Ho iy fpoetion EHet taeenppéprsarbkmpéedbA dfiublene-based
first support portion 46, and the side surface 42B
(rfraceetopposi t eid oliguiflacepglihetsdeandr-repellent), the
circunferential wall portion 62), which are included

il dehes\baSecarebeanPHELhof bébe substrat eb bdl der Bdpbstrate P
are liquid-repellent. The upper surface 62A of the

secontk cidound ettt i ethe waktepokli 66r62ceohihbethecang coat
hol di ng portion PH2, the upper surface 66A of the

Jec@d, supposdr$or tioni $6alandathewsbde surbag€okZBrhe
(surface opposite to or facing the first

SdxurHenenti adnyal i qup@rtéps1 #4dhtam8terial other than the
liquid-repellent. The liquid-repelling treatnment for

e tsidatierdaldesr Rl | acdudes AateeabMelbr iFBrWANGN the

the coating is perfornmed with the |iquid-repellent
rdlt sugheas the fluorine-based resin material or
the acrylic resin material as described above, or the

tilios2 | M 1t is not necessarily indispensable that the
surface Pa of the substrate P is liquid-repellent. It 1is
also possible to use a resist having a contact angle of
about ©60° to 80° with respect to the liguid LQ. The
liquid-repelling treatment is also not necessarily
indigpensable for the side surface Pc and the back surface
Pb ¢f the substrate P. That is, 1t is alsc allowable that
the surface Pa, the back surface Pb, and the side surface
Pc of the substrate P are not liquid-repellent. It is also
aliowable that at least one of them is ligquid-repellent, if
necessary.

[0083] Lt least a part of the surface of the base member
PHB of the substrate holder PH is also subjected to the
liquid-repelling treatment to be liguid~repellent. In this

embodiment, the upper surface 42A of the first
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formed of the liquid-repellent material as described

above is stuck. It is also allowable that the base

menber PHB, which includes the first circunferentia

wal | portion 42 and the second circunferential wal

portion 62 of the substrate holder PH, is entirely

faor.nmed a li.qui d- repellent terjal (for exanple, a

{ PUGT e 58550 e i PO Cihatd v v Hel cat 1ot Hag

be p nforqgﬂ_mﬁgg%the lﬁg%ptosensitive material as

dESEHHE Fdoove ey HIRE et Briade $9t orthhigt 1Rt typpport
coat l.ayer, in order to nake the substrate holder PH
aR@RE PP e 2RENTEE BAIS penfGafa 28 epBiTage amreosite to
back surface Pb and the side surface Pc of 55 the
sObstRELEIPtREY SBEEGated A le Reied ik etd o} gIwFion 62),
exanpl e, the fluorine-based resin material and the
abPyFhc arped R livgEsr ilal Jthes & Somertiee iRIB d>F eped | $igstrate
treatnment for the substrate holder PH Wen it is

dlpiiedl £y oaproviigelidrrensldeind r epld enueef opux frece 62A of
surface of the substrate P in view of the processing
ofFhens¢rendorirhengeserdadyl iwalils paitsioralddwabl he hetcond
any surface area of the base nmenber PHB is not

| hglfidngepekténn. PHE084heTheteas & urdiser @¥HB 0 the second
provided with holes 56Hto arrange a first lifting
nenbppr&6ppotinovichyg the shisstsrhiatee suR figpwaraly endrface
downwardly with respect to the base nenber PHB. The

hopess 568 apeopr fuicded ahet Hiee tpasitduorts darsiidel  wael

first circunferential wall portion 42 (i.e., inside
thertiensé2space 3ijufdeechiedled).. THaecdntquald-urdgelling
CONT controls the upward/ downward novenent of the
fixrsathefrti Agr the substrate holder PH includes a treatment

in which the coating is performed with the liquid-repellent
material such as the fluorine-based resin material or the
acrylic resin material as described above, or the thin film
formed of the liquid-repellent material as described above
is stuck. It is also allowable that the base member PHB,
which includes the first circumferential wall portion 42
and the second circumferential wall portion 62 of the
substrate holder PH, is entirely formed of a liguid-
repelient material (for example, a fluorine-based resin).
Alternatively, the coating may be performed with the
photosensitive material as described above or the material
for forming the top coat layer, in order to make the
substrate holder PH and the plate member T to be liguid-

repellent. The back surface Pb and the side surface Pc of
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menber 56 by the aid of an unillustrated driving unit.
[ 0085] The base nenber PHB is provided with holes 57H
to arrange a second lifting menber 57 for noving the
plate nenber T upwardly and downwardly wi th respect

to the base nmenber PHB. In this enbodi nent, the holes

57H ar rovj de at four Si,tio LSPO t

CHE® CBUBRE = ¢ r SN r BRt P Cudl P oBBr PP oadat naor

third _circunferential wall ,portion_6 i.e., _inside .
ARt End e parab sfe r¥eae gl B b5 mengbiat: ok By 2crviic
CONT, controls the u rd/ downwar d. novenent ,of the

SR TATTT L heHBER B9% by ey heahid sFoaq ity titatment for
uni llustrated driving unit. 56 [0086] As _shown in Fig. .
éhﬁtﬁ#???%ﬁt¢i??%ﬂ%gn%ﬂberwggn 23 &gpgbﬁzlGPlﬁpﬁﬁr@ vide
movabl e in a state in which the back surface Pb_of ,
ttHee skifsirdreere | kenep dfopnkhet RBLERFSt OF| Ehe gybstrate P in
menber 56 is noved upwardly while holding the back |
SUrgacet POofPEdeeseb3®rarel?, VERE 8fibsPFaPecPIeay het 1S
separated fromthe first holding portion PHL.

Sikae aallovwak ke Geebnanyi surhgCheAber 57 thecRFsS acaper PHB
upwardly novable in a state in which the back surface

Te oot hel pridereebeentT is hel d. As described above,

the plate nenber T is the nenber which is distinct

frtB4he bdbee nenbvern@rBeraRdBt he ppbaidedemish Ndles 56H to
provi ded detachably with respect to the base nenber

RHB a0fgd he Sithst rat 8t hoy deemPelr Thefefromeyinghdhea kmbstrate
second lifting nmenber 57 is noved upwardly while

tolubwigrd he drat kaswifacel Fowotht hespkate toendher BBset ember
pl ate menber T can be separated fromthe second

frelrli Nngrhe holes 56H are provided at three positions inside

the first circumferential wall portion 42 (i.e., inside the
first space 31) (see Fig. 3). The control unit CONT
controls the upward/downward movement of the first lifting
member 56 by the aid of an unillustrated driving unit.
[0085] The base member PHB is provided with holes 57H to
arrange a second lifting member 57 for moving the plate
member T upwardly and downwardly with respect to the base
member PHB. In this embodiment, the holes 57H are provided
at four positions disposed between the second
circumferential wall portion 62 and the third
circumferential wall porticon 63 (i.e., inside the second
space 32) (see Fig. 3). The control unit CONT controls the
upward/downward movement of the second lifting member 57 by

the aid of an unillustrated driving unit.
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portion PH2. [0087] When the plate nenber T is
exchanged, then the control unit CONT rel eases the
plate menber T frombeing attracted and held by the
second hol ding portion PH2, and then the second
lifting menber 57 is noved upwardly. The second
i f memher 57 is . noyved upwardly in a state in

o OBRBT e baGk SBGHFRIE i r tund i A Srentiart i grember 56
hel d. An unillustrated transport armenters the space
haPWEEHAPRE ObasevreRter TPRBRGR e % stiatie: Holiddr the back
PH and the plate nenber T having been noved upwardly
b§UFﬁéC§e88n@f| thei sybsivester 57,5 &fd d-he Whethdgor tfirst
arm supports the back surface 57 Tb of the plate
nmetbEENT. NFREELT Afts BEr oaeH WplGads vt il dtad disrbdrhe back
T fromthe base nenber PHB (second holding portion
PrRyfafet Re sfibshraseblisiraér PH. the088Jo M ate Htdrer be
hand, when a new plate nenber T is attached onto the
baseariefbdr CPPB bhet fie rsgbstl diaghgloddrd. onPBHIt.he Similarly,
control unit CONT | oads the new plate nenber T onto
t blee bagseondnbeft PHB obmbke SUbstr ateahdlederf Piwaywrdly movable
using the transport arm In this situation, the
setondstatei hy whénhechB7bhag bBeerfamayath wrnarted ynlafe member
transport arm transfers the plate nenber T to the
skcondhélditi ngsndeberibbd hawviveg héen piowved mgmierdlly.is the
The second lifting menber 57 is noved downwardly
wierleeholidi ol thedpbatecoefiben Thet banef eraned f FOIB,t kend the
transport arm After noving the second lifting nenber
57l doswnwanick y Toisnptrabbded pkaeehtbay pliate nepheert To the
onto the second hol ding portion PH2, the
base mempber PHB of the substrate holder PH. Therefore,

when the second lifting member 57 is moved upwardly while
holding the back surface Th of the plate member T, the
plate member T can be separated from the second holding
pertion PHZ.

[0o087] When the plate member T is exchanged, then the
control unit CONT releases the plate member T from being
attracted and held by the second holding portion PH2, and
then the second lifting member 57 is moved upwardly. The
second lifting member 57 is moved upwardly in a state in
which the back surface Tb of the plate member T is held.
An unillustrated transport arm enters the space between the
base member PHB of the substrate holder PH and the plate
member T having been moved upwardly by the second lifting

member 57, and the transport arm supports the back surface
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control unit CONT drives the second vacuum system 60
to provide the negative pressure in the second space
32. Accordingly, the plate nmenber T is attracted and
hel d by the second hol ding portion PH2. [0089] The
positional adjustment for the plate nenber T wth
nﬁgpgét to the base nenber PHB nag perforned such

toh MeHant tal "PBPeF ehce T8€pr 9naBATFor B Undgsps the
one of the base_nenber PHB and the plate nmenber T to
Uk tharemrehahi £5P™r eheripge Fﬁ@P@FoPHBAI FeFRA hergiing
a dedlcated al i gnnment sensor nmay_ be provided to use
R ST oF 12 XH%?e¥%? sypptexhAphel far K§-are provi ded
bef orehand for 58 the base nenber PHB and the plate
nEHRE] T r petie vetyer ITaedr eshett pvaenabketgr @ember T is
optically detected to adjust the relative positions
Gt tdehdzhsennenbies PHBe anembhe pHAt ef mBrbeubfteateh&clder
basis of the detection result. Accordingly, it is
poksithile dantatd actiandOfdl tostle phat sewnpibher Teaber T onto
the predeterm ned position of the base nenber PHB
09 G]a dthemerither SEMBt ¢ At eh®, swhithahashbeerrselj egt @ding the
to the exposure process, is unloaded, then the
aatrrsyo ttNidrm CONIn r €h asest hhei substhat eeBohHomi Heiing
attracted and held by the first holding portion PHL,

aRthdhes 1 heand igsdn hoféd ngowenbey . 56The AR¥Edport arm
upwardly. The first lifting nenber 56 is noved

st d tie St Bd €e iMenibe €Tt e bReksesdhbace FPRnef member
the substrate P is held. An unillustrated transport
ETMpeRtielss Hdeh shaeed hgtweed yhe basesaesher 1IRMBing member
57 is moved downwardly while helding the plate member T
transferred from the transport arm. After moving the
second lifting member 57 downwardly to install or place the
plate member T onto the second hclding portion PHZ, the
control unit CONT drives the second vacuum system 60 to
provide the negative pressure in the second space 32.
Accordingly, the plate member T is attracted and held by
the second holding portion PHZ.

[0089] The positional adjustment for the plate member T
with respect to the base member PHB may be performed such
that a mechanical reference is provided for at least one of
the base member PHB and the plate member T to use the
mechanical reference therefor. Alternatively, a dedicated
alignment sensor may be provided to use the sensor

therefor. For example, marks are provided beforehand for
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of the substrate holder PH and the substrate P having
been noved upwardly by the first lifting nenber 56,
so as to hold the back surface Pb of the substrate P.
The transport armunl oads (unloads) the substrate P
fromthe base nmenber PHB (first holding portion PH1)
of ,the _substrate der PH 091] On.the other hand,
ohBf B=REWREBEE: SHe Brcientire el GBb s dhews g Vel
t he exgosure,groces , 1s loaded gnto . the base nenber

Cof SPRECSuBSt FALEShEEGerPPPHCA Y Seitedied U ANt the
| oads the new substrate P onto the base nenber PHB of
t hel8tib¥Er BPELROPREr OPHERY BSiSRg MERE T &idhemnd dihf plate
In this situation, the first lifting nmenber 56 has
bRERPSY hooBdtOpwRRaLy. OFhé her desserttl car masiaist er s
the substrate P to the first lifting nmenber 56 having
bReRCHBYREL Yuphar dPyPoTRébEEr $0 Ritftiasd mewbéro18h thy plate
noved downwardly while holding the substrate P
tFARREEr Fedtf FBfn PHedetpanspert Pasmt 1At &f i Mg Schanember
first lifting nmenber 56 downwardly to install or
pte the substrate P onto the first hol ding portion
PH1, the control unit CONT drives the first vacuum
s[@@8P 40 t6hpnotvhdesthetmnegat Pve wiriedsivee ibeert treibjected to
first space 31. Accordingly, the substrate Pis
atlie ackedsand bebtdeby, t he fintstdeal, dithgrpatd erritHhl unit
[0092) As described above, the control unit CONT is
aapah| ee béa s adepeadenbby rpeef or Mirdg bhensuctitaicted and held
operation of the first vacuum system 40 and the
suctilon ppesathohdofig pbetseaopdlyacudmesyst eMbGirst
Therefore, it is possible to independently perform
atifii sid neémibé A BESisthevepenplve@Aly. The first lifting

mempber 56 is moved upwardly in a state in which the back
surface Pb of the substrate P is held. An unillustrated
Lransport arm enters the space between the base member PHB
of the substrate holder PH and the substrate P having been
moved upwardly by the first lifting member 56, so as to
hold the back surface Pb of the substrate P. The transport
arm unloads (unloads) the substrate P from the base member
PHB (first holding portion PH1) of the substrate holder PH,
[0091] On the other hand, when & new substrate P, which
is to be subjected to the exposure process, is loaded onto
the base member PHBE of the substrate holder PH, the control
unit CONT loads the new substrate P onto the base member
PHB of the substrate holder PH by using the transport arm.

In this situation, the first 1ifting member 56 has been
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for effecting the attraction and hol ding and the
operation for releasing the attraction and hol di ng of
the first holding portion PHL in accordance with the
| oadi ng and the wunloading of the substrate P and the
operation for effecting the attraction and hol di ng

and the operation rel easi the attraction _and
B RSP ALY cochRE hEFRFRGT oar bRoprg ey thd Substrate
ccordance_wth | oadi ng_and_t he unloadlng of the
%&‘t% aihetes ibgbwm%e‘%% eRbBaVHBRL PeFRe MSEEGNd
lifting menber 57 is pravided in_ order to attach and
%ﬁﬁ&i%e ﬁT%%efh%ﬁ%e lf?lREtHeW€§6eé@ i§ PrycHagewnwardly

menber PHB. Therefore, it is 60 possible to snmoothly

pEHEr e telnk chamgebpeEat £oh LaARSA8T r6fef&Crof)ef or

the plate nmenber T. [0094] This enbodinent is

ddrEtsRt e Blch @ﬁ%@rtMQVlbgatéenﬁﬁﬁéF Tiégangemember 56
automatical ly exchanged by using the second lifting

o2 BTy Hoheviestall ¢35 migeepobbsi Bhestaatenitt onge the
second lifting nmenber 57. In this case, the exchange

dfinsfe hptlad endranberian| EHtarthedcgut,rOﬁorme;kaﬁ@Né’, dryes the
an operator in a state in which the plate nmenber T is
felrsds etk fromahet et t 4Act o oprof 0085 hRerkegasnve pressure in
explanation will be made with reference to a flow

chrar tf istrowspacdsi Yl . 7 Aboutdangeyhothfosubgpositrg P tise
substrate P by using the exposure apparatus EX

désoradied aboleheID096] tiThef f nbt obhdiagspoption PEl .

set forth. That is, the inage formation

dloax92qdt er | Std cledct tieeprapecesj obhe control unit CONT is

capable of independently performing the suction coperation
of the first vacuum system 40 and the suction operaticn of
the second vacuum system 60. Therefore, it is possible to
independently perform, at distinct timings, the operation
for effecting the attraction and holding and the operation
for releasing the attraction and holding of the first
holding portion PHl in accordance with the loading and the
unlecading of the substrate P and the operaticn for
effecting the attraction and holding and the operation for
releasing the attracticon and holding of the second holding
portion PHZ in accordance with the lcading and the
unloading of the plate member T.

{0063] In this embodiment, the seccond lifting member 57
is provided in order to attach and detach the plate member

T with respect to the base member PHB. Therefore, it is
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optical system PL through the liquid LQis neasured

before the exposure of the substrate P by using the

opti cal sensor disposed on the substrate stage PST as

descri bed above. The process for adjusting the inmage
formation characteristic (calibration) of the

projection optical _systemPL is perfornmed on the

DRSPS BEo ' SBOAFReY PREASEReiBRt credange AReration (unload
positional relationship (base |line amount) is

nBBShREdCBet WeEnthRePdetectrBRerefler ence position of

the substrate alignnment system 95 and the projection
pbRPPEbn of Thhe rRAGELERNEhE SpaPRetFUsyedsisvgh th@t the
exanpl e, the substrate alignnment system 95 and the

naskt 6 1nakbgnnBntasyseem86maf00ai]l yvTea ciepgsur &y using the
apparatus EX of the enbodi nent of the present

i Fventd ohi perfigrmembae pi7oj edbweneexpasurie fdrso tthesible to
substrate P with the image of the pattern of the mask

Mmivhi tlee mpecogdt heftrisk keabdrt BE.suhst tatie Rase,t hée

X axis direction (scanning direction). During the

scarimamge eXpokarelatepaehbet thesi rageield the ,patdrefaxample,
of the mask M is projected onto the projection area

ARL am aopdeatprojecki onaopt iaalhiyst emePhlaned weeber T is
l[iquid LQ of the Iliquid imersion area AR2. The mask

Md e sy df admt fige yetogbtyoV.in the -X direction (or

in the +X direction), in synchronization w th which
tieosspst r atext, i sn nE¥eUanbttiBe wiehoskt WalBY GWRih reference
represents the projection magnification) in the +X

did ectf ofy (Qhatf §@§wﬁxigkg§§t'Qngbﬁhkharﬁ%gﬁgb.%%r exposing

the projection area ARL. Shown 1 n Fig.

Rty aliddycrate P by using the exposure apparatus EX
described above.

[0096] The following assumption is set forth. That is,
the image formation characteristic of the projection
optical system PL through the liquid LQ is measured before
the exposure of the substrate P by using the optical sensor
disposed on the substrate stage PST as described above.

The process for adjusting the image formation
characteristic (calibration) of the projection optical
system PL is performed on the basis of the obtained
measurement result. The positional relationship (base line
amount) is measured between the detection reference
position of the substrate alignment system 95 and the
projection position of the image of the pattern by using,

for example, the substrate alignment system 95 and the mask
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of shot areas S1 to S24 are set in a matrix form on

the substrate P. After the exposure is conpleted for

one shot area, the next shot area is noved to the

accel eration start position in accordance with the

st eppi ng novenent of the substrate P. The scanning

%%fosure grocess ig successively performed thereafter

fort FHEE Y esPettPle’&hot areas S1 to S24 while noving

the substrate P in accordance with_the step-and-scan
[0098} SWepSthe wBerphtd PBXi ef| b8GegmoRcifent of

substrate holder PHto which the plate nenber T is

dthg aereserhditetation paeigevsndhkobdirigopérn erpPERre for

thereof, the control unit 62 CONT successively detects

dhp wdbstyatd Rlvgbpehhe narkge ANME tbenpdtérrnhef the mask M

substrate P not through the liquid, by using the

subistter atev ah g giimenta sy st ean@5t 18t epbSAlrpteTRe iposhel 8naxis

of the substrate stage PST (substrate hol der PH), at

whimcdrt tdre sudmstnate siagetPSH) i s DocanedtWkesciheing

substrate alignment system 95 detects the alignnent

rerdo AMe | sa preasusdchy thegéasér that epteeanebdr 194 mask M

Accordingly, the position information is neasured for

tie prespecied eonad | gnareptoacksoAMereat A8 1cedrdithat e

system defined by the |aser interferoneter 94. The

geteeicid i esp icf $hecepoBLt kod thkoddgtliian Lof cfhehe

alignnment mark AM detected by using the substrate

alilegnine ntmrsyisd ©ih Yorendnkhe | asermakht gr fier aeker a4 the

is outputted to the control unit CONT. The substrate

Ad1GEN} Byt edRD5-hasi sedeiestiior faf enhenee direction), in
position in the coordinate system defined by the |aser

synchronization with which the substrate P is moved at the
velocity PeV (f represents the projection magnification) in
the +X direction (or in the -X direction) with respect to
the projection area ARL. As shown in Fig. 4, a plurality
of shot areas 81 to S24 are set in a matrix form on the
substrate P. After the exposure is completed for one shot
area, the next shot area is moved to the acceleration start
position in accordance with the stepping movement of the
substrate P. The scanning exposure process 1s successively
performed thereafter for the respective shot areas Sl to
S24 while moving the substrate P in accordance with the
step-and-scan manner.

[0098] When the substrate P is loaded on the substrate
holder PH to which the plate member T is attracted and held

in the second holding portion PH2Z thereof, the contrcl unit
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interferoneter 94. The position information of the

alignment mark AMis detected as the deviation from

the detection reference position. [0099]

Subsequently, the control unit CONT determ nes a

position information about each of the shot areas S

to S24 on the substrate P by the cal cul ation
protEsERRge P REAC Y 06BESFRE) 20R1UKE 1BAYT §Topliigament marks AM
detection result of the position information about .

t heraed gafrekbe narRE t ARE E SPepotSADyouph thies 1iquid, by using
enbodi nent, the position informati on about the shot
arRasSepstbatp4al sogeeer nbHedein 9&cd6tgan&élni-t h Thehgosition
so-cal l ed EGA (enhanced gl obal alignnment) system as 63
drSctlosetivbsorabganpiae PATIdpaheseaPat dnt dApplPHdat iadn which
Lai d-open No. 61-44429. [0100] When the process as

ddser$ pest abovest sueoRprl et edl ocehedcwhenolhgnistib8ONEte
noves the substrate stage PST so that the liquid

| ey oMt as pat AR295 whethcts fbenmedignmansi derdf AM hds

i mge plane of the projection optical systemPL, is

meassi oed ooy hehsubsseat enPerfecomdicrgl Y4 .t hackioguiichgly, the
i mrersion area AR2 is forned between the projection

qpts clal on sisfem#Ptiandi $ heesabstiate rPLhAf respkatiivig

the liquid imersion area AR2 on the substrate P, the
iataigennodntt hear jpatAler tini shesuccesdiivieky prejeat edfomal by the
the plurality of shot areas, respectively, on the

Shatrstir attrec & forpesfor n¥4 he TheqdedecniersireBuexpesurée
(Step SA3). More specifically, the substrate stage

RSE il tsi aro vt @nnd hieohast steé thegnpestt harki AMOHERIc®RA by
about the respective shot areas Sl to

using the substrate alignment system 95 and the laser

interferometer 94 is outputted to the control unit CONT.
The substrate alignment system 95 has a detection reference
position in the coordinate system defined by the laser
interferometer 94. The position information of the
alignment mark AM is detected as the deviation from the
detection reference position.

[0099] Subsequently, the control unit CONT determines a
position information about each of the shot areas S1 to S24
on the substrate P by the calculation processing (EGA
processing) on the basis of the detection result of the
position information about the alignment marks AM (Step
SAZ). In this embodiment, the positicn infermation about
the shot areas S1 to 524 is determined in accordance with

the so-called EGA (enhanced global alignment) system as
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S24 determined in Step SA2 and the positiona
relationship (base |line anount) between the
projection position of the inmge of the pattern and
the detection reference position of the substrate
alignment system 95 stored by the control unit CONT
6? as. to performthe liquid i mrersion_exposure

IotekeS §or %% PEIPetti ve'sHBPABFESs P3TSPG SRR IMAAIL OP

p05|t|onall ustln the i mage of the pattern to the
TR %% %r%%% %l to S24 on the substrate P.

[010%4 When the scanni ng exposure is conpleted for

ddtiPObf t HE ehotharraecsist 8sSdasenibReé sbb¥er dte cpmpleted,

the exposed substrate P is unloaded fromthe

Subssteaterst aget PSIONANMo8ds ahhanexpesedtsubstpat @SiIs so that

| oaded on the substrate stage PST by the control unit

GONT, 1 whiie etarsioy 4heal ARRi dwhQcbnist Hersiedeoaf a side of

the i mage plane of the projection optical system PL or

afteerinraepoveramgy dhetlhe quidieCroont bptscdeé efystehePL, is

i mge plane of the projection optical systemPL (Step

S)ed [Oi0R)tHors exanpites MhenAthershoylar eateS1icB4d

521, S24 and the like, which are provided in the edge

dres s iafn tdeea ARSI at BoPnedr gesubiactrd pootBetion optical

[iquid inmrersion exposure, or when the reference mark

MyMtedn tite 4ef errencsubpPorit©np 300aFsereasUnedgt RheUgh quid
the liquid LQ as described above, then a part or al

Qe ildraui b d MET Sdronc 1 eaudbRraoé thethkeqliind gkQoifs the
formed on the surface Ta of the plate nenber T. Wen

Eﬁ @ Pt Gad SeNssive Pf OVisedc08dt Batosuhst p@h@allty of
| der PH as descri bed above, a part or all of

shot areas, respectively, on the substrate P to perform the
liquid immersion exposure (Step SA3). More specifically,
the substrate stage PST is moved on the basis of the
position information about the respective shot areas S1 to
S24 determined in Step SAZ and the positional relationship
{base line amount) between the proijection positicn of the
image of the pattern and the detection reference position
of the substrate alignment system 95 stored by the control
unit CONT sc as to perform the ligquid immersion exposure
process for the respective shot areas S1 to $S24 while
positionally adjusting the image of the pattern to the
respective shot areas 81 to S24 on the substrate P.

[0101] When the scanning exposure is completed for each

of the shot areas 81 to 524 on the substrate P, the exposed

substrate P is unlcocaded from the substrate stage PST, and
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the liquid imersion area AR2 of the liquid LQis also

formed on the surface Ta of the plate nenber T, when

the measurenent is perforned through the liquid LQ by

using the optical sensor. In such a situation, the

liquid LQ can be satisfactorily recovered by using

the liquid recover nmechani,.sm 20, because the surface

T%“oFHEHEOBth éuﬁﬁﬁﬁ@FeTlsl %OIaid&ﬁ @7y P8I PEREL At $tage PST

possible to su press the occurrence of the

PRE ohUBnFRREEORNER EubaNd - bE PofRorRtean 10dusde ddamid LO on

that the liquid LQ remains on the plate nenber T. If

thee | Fh‘a?dO%QtF@néﬁ'ﬂﬁgeoﬁlﬁﬁé plratéempripdect ionpptical

exang the plate nenber T is defornmed, and/or the 65
%fﬁn%%toft@ﬁ’é@?a?@?@veﬁ&ﬁgdfﬁbﬂ 1ipRighiLéhophdhe side of

substrate P is placed, is fluctuated due to the

Vilpori2a¢ ¢ onl anct hié th@rrﬁifﬁtlﬁ@tIlPQUp@tllQalF@ﬁ/Séﬁa\Tmle (Step

the optical path is varied for various neasuring

| $2yht - beans for measuring, for exanple, the position

i nformati on of the substrate P, and the inconveni ence

of01%k] det eFdoraxsmplef whenexpesshet aceasaédy,i $4, $21, S24

caused. Further, the follow ng possibility my arise.

Hrat tise 1hles adhiescbnateapecot dkheihi ghkedetige- agalal @dof the

wat er mark) is consequently formed on the plate

reertberrataft eratdesvapottzat tontht LhquiamiinRieRion

liquid, thereby causing any factor of the pollution

Grxpannt S dwatwiosn of he f o8 fexanpkenatrRevref efenee reference

portion 300. In this enbodinent, the liquid LQis

preaveirdre 3 o ore b@éi@uré@nambaghoehbh@lghaaeL@eaEeaeEcmbed

Therefore, it is possible to avoid the deterioration

efodis exposW eaccusacyl BndrtBBe liquid immersion area AR2
of the liquid LQ is formed on the surface Ta of the plate
member T. When the optical sensor is provided on the
substrate holder PH as described above, a part or all of
the Iiguid immersion area AR2 of the liquid LQ is also
formed on the surface Ta of the plate member T, when the
measurement is performed through the liguid LQ by using the
optical sensor. In such a situation, the liquid LQ can be
satisfactorily recovered by using the liguid recovery
mechanism 20, because the surface Ta of the plate member T
is liquid-repellent. It 1is possible to suppress the
occurrence of the inconvenience which would be otherwise
caused such that the ligquid L remains on the plate member
T. If the liguid LQ remains on the plate member T, for

example, the plate member T is deformed, and/or the
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measur enent accuracy which woul d be ot herw se caused

by the remaining liquid LQ [0103] Wen the shot

area, which is provided in the edge area E of the

substrate P, is subjected to the exposure, a part of

the liquid imersion area AR2 forned on the substrate

Pis forned on the plate nmenber T. However

S of (RHBPSIMSEFat P diEHbst ARt F’EFFK} fhgsfubstrate
with the surface Ta of the plate nmenber T, and there

ifs substaiftdal g W%W%@‘én@éel EOhEFEhVaB@H\ééﬁlPﬁeOf the
edge portion of the substrate P and the surface Ta_ of
el ik Weibkd HO pr Ve Hed@® 8RBt @ar BOAJOPTRERS BREDR is

the shape of the 66 liquid i nmersion area AR2 can be

e it e seat sTeetiorasyringt LighpokserbrefPs BApFrEssd, for
the occurrence of the inconvenience which would be
GHImise drugeeslforn exahpreatignchft hhe ehnbskirgiedP, and
LQ of the liquid imersion area AR2 outfl ows and/or

ame bubhhe enterce tof arke | dehexedratidnt hé thegekgosQre

of the liquid imersion area AR2. [0104] Wen the shot
arcgayrashi chs icayravi defuiphehe tdgefodienikgoposhebility may
substrate P, is subjected to the exposure, the liquid
lammeres| offterteal ARXlof ddileesiqui dra€ei sff bhaedignidt Heo-

gap A However, the gap Ais set to have the val ue of

et lnat evattean ridwek )predet@nseaednvaly uprmhdchni shabputte

0.1 to 1.0 mMmin this enbodinment. The surface Pa of
eabesulistafadter Rlendvdpner Seaift Ace dJa ofet hemplateg liquid,
menber T are liquid-repellent, and the side surface

RPoeafetyhesithisig atrey Ransr tbe shdepsuifiacenTorof the

pl ate menber T which form

contamination of, for example, the reference portion 300.
In this embodiment, the liquid LQ is prevented from being
remaining on the plate member T. Therefore, it is possible
to avoid the deterioration cof the exposure accuracy and the
measurement accuracy which would be otherwise caused by the
remaining liquid LQ.

[0103] When the shot area, which is provided in the edge
area E of the substrate P, i1s subjected to the exposure, a
part of the ligquid immersion area ARZ formed on the
substrate P is formed on the plate member T. However, the
surface Pa of the substrate P is substantially flush with
the surface Ta of the plate member T, and there is
substantially no difference in height between the edge

portion of the substrate P and the surface Ta of the plate

member T provided therearound. Therefore, the shape of the
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the gap A are liquid-repellent. Therefore, the inflow

of the liquid LQof the liquid imersion area ARZ2,

whi ch would be otherw se caused through the gap A

into the side of the back surface Pb of the substrate

P and/or the side of the back surface Tb of the plate

menber T, is suppressed owing to the surface tension

o#lﬂHéCﬁ w{a?aSEQn BHEENERZ LAY Kies Madmigdingehtsatmfactorily.
g A is secured between the substrate P and the

pF t eSnRRBELPTeat Ot REPREECE PHEL C6H UEEEGE O INT 6f

the substrate P as well. Therefore, the inflow of the

| igePavEOLEAFBughithe wedidnibey odhietivd sfotce sssht ilorr NRample,

is also avoided. 67 [0105] Even if the liquid LQ

i aifbwshint bhehéighdd 6f offhdéhigadk asuick dawmepls igh tdea ARZ

substrate P and/or the side of the back surface Tb of

thetplave aedber Invhbobphet katgay tA, anke isegomed with the

space 32 is prevented fromthe inflowof the 1liquid

LQ ghiduld thethaplBgubdcauwserthenbaclkeastRZace Tb of

the plate nmenber T is liquid-repellent, and the upper

siietaék 62AWhef the skoandreiar, cutfieherits alromdlded in the edge

portion 62, opposite to or facing the back surface Tb

i sréhqui df tepekheptrasewel | i sThemgkered ido ithe exposure,
possible to avoid any inflow of the liquid LQinto

t fige SECHNDA VaetAL Syt 8RB0 ARYI 3t heeSaGend suat i:0N formed on
ports 61 disposed inside the second space 32.

Rukd hesp Ahe Bagkveurfage BRpoh tike seubsly sl P cHBkeS ue of
tight contact with the upper surface 42A of the first

chaeunbes ephiAl tMal hregetbeniA2c0RRASI € Wiia ¥ fAGMit 0.1
the back surface Pb. Therefore, the first space 32 is
&&$01.0 mm in this embodiment. The surface Pa of the
substrate P and the surface Ta of the plate member T are
ligquid-repellent, and the side surface Pc of the substrate
P and the side surface Tc of the plate member T which form
the gap A are liquid-repellent. Therefore, the inflow of
the liguid LQ of the liguid immersion area ARZ, which would
be otherwise caused through the gap A into the side of the
back surface Pb of the substrate P and/or the side of the
back surface Tb of the plate member T, is suppressed cwing
to the surface tension of the liquid Lg. Further, in this
embodiment, the gap A is secured between the substrate P
and the plate member T at the notch portion (cutout) NT of
the substrate P as well. Therefore, the inflow of the

liguid LQ through the wvicinity of the notch portion NT is

also avolded.
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prevented fromthe inflow of the liquid LQ Therefore,

it is also possible to avoid any inflow of the |iquid
LQinto the first vacuum system 40 via the first

suction ports 41 disposed inside the first space 31.

[0106] When a shot area, which is provided in the edge

area E of the substrate P, is subjected to the .
Ptk e, FrN thetheof bevidnlar éaf AREsSpiBEpPulbs Eade of
the outside of the substrate P, and the exposure
Itihghtbdogamns Bt fd = rldi af ethe ontbst hetguPf and/Ta ohet héde of
pl ate nenber T. There is such a possibility that the
lGhauilth arlepald Bnoe T ¢hetserpagee Taembay Bethrough the gap
deteriorated by the radi ati on of the exposure |light 68
Peamtel . sdapmphrdpacd a2 Wbepréhentequifdomepikl éntflow of the
material, with which the plate nenber T is coated, is
tiieyuifd ugy ine-dagedtiesyap Andotbeuexporyr akkgburiieam Th of
EL is the wultraviolet |light beam then the |iquid

rereldlence iafmide T pl at pi geideredel Sef8si hyid the upper
deteriorated (is easily to be Ilyophilic). In this

erhadideend2a t hes pliad esdeshercirbamfpreMidad datachabkyon 62,
with respect to the second holding portion PH2, and

icppechangealde. rdheief ohe, phbe sepErek THNiE CONhilks
operated so that the plate nenber T, which has the

sfeacenka ¥ theithe deterépbatediti gyi gosapslikeneeaviosd any
exchanged wth a new plate menber T (havi ng sufficient

iinglicd rEpeldencelui dengnthfg ORet Becdedr €8calim system 60
deterioration of the liquid repellence of the plate

WREbehe Edind N1 §RG8 783 - 6 ACEPEELBENY i nktideS the second
possible to avoid the occurrence of the inconveni ence

whisch woul d RE-+her, the back surface Pb of the substrate P
makes tight contact with the upper surface 42A of the first
circumferential wall portion 42 opposite to or facing the
back surface Pb. Therefore, the first space 32 1is also
prevented from the inflow of the liguid LQ. Therefore, it
is also possible to avoid any inflow of the liguid LQ into
the first vacuum system 40 via the first suction ports 41
disposed inside the first space 31.

[0106] When & shot area, which is provided in the edge
area E of the substrate P, is subjected to the exposure,
then the projection area AR1 protrudes to the outside of
the substrate P, and the exposure light beam EL is radiated
ontc the surface Ta of the plate member T. There is such &

possibility that the liquid repellence of the surface Ta

may be deteriorated by the radiation of the exposure light
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ot herwi se caused, for exanple, such that the liquid LQ
i nfl ows through the gap between the plate nenber T and
the substrate P, and the liquid LQ remains on the
plate menber T. [0107] As for the timng at which the
plate menber T is exchanged, the plate nenber T can

i R A R R e R

—repef?éﬁ?

1
predet er m ned, nunber of substrates are rocessed or
CDEF S Ehe RAGH Aorbaete: MiAGd FRRESIbrVRIComted, 15 the

elgﬁses. ternatively, the relationship between the

r SUPEEFBRRABEAL L6 1Phe 28K EEGr 8 AT ShdarfilEL beam EL is the
(radi ation 69 tine, iIIuninance#@and the liquid
rBpeffEhEdeFevdphb PERE, Sh&le thendeQur drgyprse Lence of the
det erm ned bef or ehand b{ any experinment or .

sPhaiFat PeRPerhe EeneAgilat dRheehorseosl dtie asider tp be

I s exchanged, may be set on the basis of the .

dbY PR ~edl) r esdnt thTRecibadagengy Whiccpliafe plamber T is
menber T is exchanged, is determ ned dependi ng on the
deteyieedt fenacbpblieviithuirgspepdl [tenddcofs adrads irdflatiang

of the plate mnmenber. The deterioration of the liquid
riepetiencBigéanabd ievakghbedeabde .exdimpirefdne, the control
observing the surface visually or mcroscopically, by

dinppi GgNE L Egobdrdtegl ev vhet the pédedleuatartrersilf ade.ch has
to observe the state of the liquid droplet visually

origri geoEeopi Eal Vythothbydreasipriragerhd iqpdnt acpednginee, is
of the liquid droplet. The evaluation as described
apovesngwi chitk aehawvedltabet hembetalli Zédvimadisatifdmient
anmount (totalized nunber of pul ses) of the

liquid repellence), depending on the degree of

deterioration of the liquid repellence of the plate member
T (or the surface Ta). Accordingly, it is possible to
avoid the occurrence of the inconvenience which would be
otherwise caused, for example, such that the liquid LQ
inflows through the gap between the plate member T and the
substrate P, and the liquid LQ remains on the plate member
T.

[01077] As for the timing at which the plate member T is
exchanged, the plate member T can be exchanged at
previously prescribed predetermined intervals, for example,
every time when a predetermined number of substrates are
processed or every time when a predetermined time interval
elapses. Alternatively, the relationship between the

radiation amount of the exposure light beam EL (radiation
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ultraviolet [ight beam such as the exposure |ight
beam is previously recorded in the control unit
CONT. Accordingly, the relation can be used by the
control unit CONT to determne the service life of

the plate T, i.e., the exchange tine (tining or
peri od). 108 In this case, .the p
it 15 C%bp%&ngswa&é%ﬁdt hebedterie gt the

is attracted and held t he second, hol din
ﬁb]rat DIPREE” ThefaY oPe, d?FeFélnﬁﬁsgﬁﬁPéepémgv&Yd e
application of any |ocal force, for exanple, to the
(FHISE HigeroT ahBuifbipAse WBRLBLMPRE, £ér Whéganpihe plate
as conpared with a case in which the plate nmenber 70
TeiRER He basexakabeed PHBR drbecBAheblied o Pagdls thénhe
by wusing bolts or the like. Therefore, it is possible
tdet euppred ste el tef oFhat Foming, t Ab phacd imbsberd afeamgmber T
the base nmenber PHB. It is possible to satisfactorily
red reveglranded, fiatdeserninededppandinenpar theanigtEewd oration
substrate P. [0109] In the substrate holder PH of this
enfbddiarentquis refestiehed abovbe thefapperfsiacd a42A
of the first «circunferential wall portion 42, the
uppere sur fdoe dbéreoforahechi pst thappontigoreipend 148.ce can be
t he upper surface 66A of the second support portion
G672 Ihhee- appefos e tacpel 62 opf cbhervérgotile surface visually
circunferential wall portion 62, and the upper
sur fraicer G3fomfcd heyt hivy ddeippunfieaent gali dwaldoppertt icorto the
63 have approximately the sane hei ght, although they
arve Ll tight | suxidéerent olbse heeghhef somtene fandicharigulinl
this case, the plate nenber T, which is provided to
fafapltdie visually or microscopically, or by measuring the

contact angle of the liquid droplet. The evaluation as
described above, which is related to the totalized
radiation amount (totalized number of pulses} of the
ultraviolet light beam such as the exposure light beam, is
previously recorded in the control unit CONT. Accordingly,
the relation can be used by the control unit CONT to
determine the service life of the plate T, i.e., the
exchange time {(timing or pericd).

[0108] In this case, the plate member T, which forms the
upper surface of the substrate holder PH, is attracted and
held by the second holding portion PH2. Therefore, it is
possible to avoid the application of any local force, for
example, to the plate member T and the base member PHB, for

example, as compared with a case in which the plate member
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upper surface of the substrate holder PH, is forned
detachably with respect to the second hol ding portion

PH2. Therefore, as schematically shown in Fig. 8,

even when the predeternm ned treatnent such as the
polishing treatnment is perforned to the respective

uEper surfaces 42A, 46A, 62A, 63A, 66A when the
stb3kfatBenbragr npPPE BHEdAEEd COPRECtrEs fecEiRgd GFper by
surfaces 42A, 46A, 62A, 63A, 66A can be treated or
prdtegskdlivpt Arshhpstakeor y Toperdbireit y£ E6r PoSBamaice Lo
when the first holding portion PH is forned to be

| sveprenantipedgéoondthohdpig ther rileePrzmbietr [Ts apst the base
easy to performthe polishing treatnent for the upper
suetfilaee BEB71 Theifi petshblhdi ng perttisdackkiriliyecauigdain the
the first holding portion PH is recessed as conpared

wi 1ttt hes se€ohdde hpl dk agmepbetri §nakPH2 thal thowdghrattlee P.
pol i shing treatnment can be snoothly perfornmed to the
uppe@okurf ate ohet hebseeand hbakdirnGHpoift itbd sPHAbddiment, as
this enbodi nent, the upper surface of the first

hot et NOL AT £b&Re PHEhandpbhe dppekcsunbace rofchet M@ rst

second hol ding portion PH2 have approxi mately sane

hei ghtmrdhenei 91 eyat hepbreabAenb , Caneb@ppeRothlface 46a of
performed to the upper surface of the first hol ding

pad | o PH s@pglor £ NecHPPeh 34 f age S\Eptef&es%%(f@%@ 66A of the
hol di ng portion PH2 respectively. en the polishing

tyeat i@ ubSo PErfoFfedn sthecpel Lphkng sLFEALRERRACHTE the
be perforned substantially sinultaneously to the

T R e L S
respestd vety . oA henef orerqat hertigabrent i6anwB81 portion 63
have approximately the same height, although they are
slightly different in height from one another. In this
case, the plate member T, which is provided to form the
upper surface of the substrate holder PH, is formed
detachably with respect to the second holding portion PHZ.
Therefore, as schematically shown in Fig. 8, even when the
predetermined treatment such as the polishing treatment is
performed to the respective upper surfaces 42A, 46A, 6ZA,
63A, 66A when the substrate holder PH is produced, the
respective upper surfaces 423, 46A, 6©62ZA, 63A, 66A can be
treated or processed with satisfactory operability. For
example, when the first holding portion PH1 is formed to be

lower than the second holding portion PHZ, it is not easy

to perform the polishing treatment for the upper surface of

71



performed with satisfactory operability. [0110] In the

enbodi nent descri bed above, the surfaces of the

surface Ta, the side surface To, and the back surface

Tb of the plate menber T are entirely coated with the
l'iquid-repellent material on account of the |iquid-
repelling treatnment. However, the side surface To and .

ttee ekt she Fakes ThoeahobeP HhdePprgura- £8gefignt holding
selectively, if necessary. For exanple, it is also .
Advietit ePHb beloptcessed ascepspruedi Bhthntiki éRcepe holding
liquid-repelling treatnent is perforned only for an

oroet fan #ib2 i algthdeglyaph @, poléshinghérspdmesilir F48ePTo

of the plate nenber T and for an area 72 for formng

tsre qyapl B, pe r Eoymedhet @r elae obpphe backasar bdcsheTlseghbnd

the plate nmenber T opposite to or facing the upper
Surlfciicey 624 ofort heH3ecoha thisuehbepdniieak, wahe pppeirosurface
62. Alternatively, when the gap Bis sufficiently

sifaldhe afidrsit Heoldgus dooepebheRdé éodntaet ugpglepuafface of
the material for the coating to performthe

ltingui ed@pe | hd I i ead ehdni BH2shafrecepptrbyilargéy same

then the possibility is further lowered to allowthe

lHegujrct L Q Tro=fd v é Ntiohé hersatnadtspaaebad? smbbradgh per formed
the gap A. Therefore, it is also allowable to adopt

such rie aofsd f ualid odcd hat the Figetdhbepehbi pgrtion PH1 and
treatnment is not perfornmed to the back surface Th, of

ithe upde Jehefe Tof Whehséosna hbedgag Borandnomiy
the side surface To of the plate nmenber T is

seliRcied; 410 L hegndd qthdl-sepekhing treatnent. i[0pkkformea,
In this enbodi nent, as shown in Fig. 9, the

the polishing treatment can be performed substantially
simultaneously to the upper surface of the first holding
portion PH1 and the upper surface of the second holding
portion PH2 respectively. Therefore, the treatment can be
performed with satisfactory operability.

{0110] In the embodiment described above, the surfaces
of the surface Ta, the side surface Tc, and the back
surface Th of the plate member T are entirely coated with
the liguid-repellent material on account of the liquid-
repelling treatment. However, the side surface Tc and the
back surface Tbh can be made liguid-repellent selectively,
if necessary. For example, it is also allowable to adopt
such a construction in which the liquid-repelling treatment

is performed only for an area for forming the gap A, i.e.,

the side surface Tc of the plate member T and for an area
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hei ght of the second support portions 66 and the

hei ght of the second circunferential wall portion 62

of the second holding portion PH2 are set so that the

liquid LQ which inflows through the gap A is

i ntroduced or drawn into the side of the back surface

Th of -the.pla menber, T,, when _the 1iqui IS

PR oRRATERPoiOR THE Bap aShor A BeEGH (R Deck surface

substra P held b he first haql ding portion PH and

ChB° b5 bR Ronbsr MTHARd Thy NG I<Ee bt ol GG G GHPpeT

PH2. _In ggher moLds, the gap B is set between the

upPEF 25t PateCB2RN S0P SERBTS EdGRUTEIT SN rleiidld Rafion 62.

gg&tion 62 of the second holding portion PH2 and the
keEUPFABLYD BRePhENGI g8 B3 iFe sl iTigntlac 58 ldnd and

hel d by the second support portions_ 66 so that the

| Figi Bl ewidwheea Ll enrRf I 6RBdachr dBgR e hefgghe matieyial for

introduced into the side of the back surface Tb of _

tHee pfat bl ngnber PFr fArBcEbrdaned ifRPEd iagethire@tment is

operation effected by the second suction ports 61

forheacornthe srdee, ofhenetbackossribadd tTh isf firgher lowered

pl ate menber T. Further, a ap Fis optimally set

Ué?w@%howh%h%abkqgaﬁfh@et¢bfngtﬁ@tOpﬁﬁﬁeSm@ﬂmg'Space 32

supported by the second support portions 66 and the

Upperusuriaeedar dhe Basecfienber iPHBsoppoS Bd lowadrie to

facing the back surface Tb so that the liquid LQ

Vi@t | such nd | ovesit thebugh thetgapeAlisidntrepdlddohy

into the side of the back surface Tb of the plate

et ni siceot dadctormethtbhéhsubbican sopdieats v, of the

effected by the second suction ports 61 fornmed on the

$ilde ofmarites hdtk whitlactoThsoththgappBat ennewindry The side

this enbodi nent, the gap F is about 50

surface Tc of the plate member T is subjected to the

liquid-repelling treatment.

[0111] In this embodiment, as shown in Fig. ¢, the
height of the second support portions 66 and the height of
the second circumferential wall portion 62 of the second
holding portion PH2 are set so that the liquid LQ, which
inflows through the gap A, is introduced or drawn into the
side of the back surface Tbhb of the plate member T, when the
liquid LQ is inflowed through the gap A formed between the
substrate P held by the first holding portion PH1 and the
plate member T held by the second holding portion PH2. 1In
other words, the gap B is set between the upper surface 622
of the second circumferential wall portion 62 of the second

holding portion PHZ and the back surface Tb of the plate
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m The back surface Pb of the substrate P and the

upper surface 42A of the first circunferential wall

portion 42 rmake tight contact with each other.

Therefore, when the gas, which is present in the

second space 32, is sucked through the second suction

ports 61, an air or gas st which is directe .
MRS hG! shacts OER i det (R debBnb Scf PEARF ePdREPAT POTEions
wal | portion 62 toward the second, space.32, | i

JeneTht it - el tpL® For nEa Bet heentt AEBACKNEGPARCERS 9P
Tb of the plate nenber T and the upper surface 62A of

the 1%eddeP@1¢Anter@nthal Shael OEOEP?OHE‘GE. surface Tb of
Accordingly, even when the |liquid LC%of the liquid ,
iR sl e REEPARIT | bt | dGeCrdanAtovt hE §RE AUCERER CRETation
inflowed |iquid LQ does not advance further to arrive |

&t et i dey ofhe heepae®k suether PPBtef SLhéoslEst pat éhe side
P, and the liquid LQflows through the gap B into the
secorite spade B2 fageretb opft heespdetef mereerpdeck Further, a
surface Tb of the plate nmenber T, to be recovered from

tdee SR ciondisiuiotd bhy poet sbéttweennebdeoharkesyirdecef Tbhef the
back surface Tb of the plate nenber T. [0112] This

gritzoch mesmtodis Tonstpacted sychhehaecphd gappoBti portions 66
formed continuously at the outside of the substrate P

tacs Whreounmbdhessubste ab e Phal baget hembdge PR viwosite to or
substrate P. Therefore, even when the liquid LQ

ifafdiows fhreorbarly s\pobété ofbobot heagaphA laghudi i@t kaich is
vicinity of the notch portion (cutout) NT of the
sultawaice P rdihgn tihe daguid L icanobecell awed tthe side of
flow through the gap B into the second space 32

dirspasetk auisigde: the sfbsheapeaPe mndbeheTl iquiedcordance

with the suction operation effected by the second suction
ports 61 formed on the side of the back surface Tb of the

plate member T. In this embodiment, the gap F is about 50
um. The back surface Pb of the substrate P and the upper

surface 42A of the first circumferential wall portion 42
make tight contact with each other. Therefore, when the
gas, which is present in the second space 32, is sucked
through the second suction ports 61, an air or gas stream,
which is directed from the space outside the second
circumferential wall portion 62 toward the second space 32,
is generated in the gap B formed between the back surface
Tb of the plate member T and the upper surface 62A of the
second circumferential wall portion 62. Accorxdingly, even

when the liquid LQ of the liquid immersion area ARZ inflows
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LQ can be snoothly recovered fromthe second suction

ports 61. [0113] As descri bed above, even when the

liquid LQ inflows through the gap A then the

inflowed liquid LQ does not advance further to arrive

at (flowinto) the side of the back surface Pb of the
substrate P, and the liquid LQ is introduced into the
si@eCofhEhg2Babk EDPPatBeTHNGfopRE laKatid AP st not

t hrough the gap B. Therefore, it is possible to avoid
th@vacear fentkedf teharrhgenaénitérce igii o thWsubddye surface
ot herwi se caused, for exanple, such that the flatness

ofbt pé thbpstvbserptisPdetnri that edadie L@ ttHewrs through the
liquid LQ flowing and arriving at the side of the back

su@ P akelPboothe hecsabdt epeeeP32( @0idkEdOent ibeotsiele of the
hand, the exchange frequency of the plate nenber T is
smatk agrtaopafledoii thet héasebsemaee P, tantet heduivghred from
flatness is not required for the plate nenber T as
compasedomtit it heosubsttat é1PfoTherebar ¢heneide <of the back
i nconveni ence ari ses even when the liquid LQflows to

asu i Vecat T hef stide plathembabkrsarface Tb of the plate
menber T. [0115] This enbodi ment is constructed such
thetizhe sEeONdembcligenpoLss cohstencaktr atichnghand the gap
hol ding the plate nenber T are also used as the

|8 qud df & BROY eI PORESusT Or akegaueriRg ibke olfl @led @strate P
i nfl owned through the gap A. In this construction, the

S@s ol ok ngh PoLth 9N PER pakthagt shanddhel df the substrate
pl ate nenber T at |east during thé

P. Therefore, even when the liguid LQ inflows from any
position of the gap A including the vicinity of the notch
portion (cutout) NT of the substrate P, then the liquid LQ
can be allowed to flow through the gap B into the second
space 32 disposed outside the substrate P, and the liquid
LQ can be smoothly recovered from the second suction ports
61.

[0113] As described above, even when the liguid LQ
inflows through the gap A, then the inflowed liquid LQ does
not advance further to arrive at (flow into) the side of
the back surface Pb of the substrate P, and the liguid LQ
is introduced into the side of the back surface Thb of the
plate member T through the gap B. Therefore, it is
possible to avoid the occurrence of the incconvenience which

would be otherwise caused, for example, such that the

flatness of the substrate P is deteriorated due to the
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exposure of the substrate P. Therefore, in this
construction, the second suction ports (liquid

recovery ports) 61 always recover the liquid LQ

i nflowed through the gap A at |east during the
exposure of the substrate P. Therefore, it is

possible to reliably avoid the liquid LQ inflowed
thrcough Lhef bapikg famd herritongngtt ohar dittheosi dae bhck
t he back surface Pb of the substrate P. If the liquid
Q1 fddovsh | ¢if oclidesshbsleratet he back surface Pb of the
substrate P, there is a fear that the substrate Pis

aahered to dhecd rsthdel ghng, Perti eRcRELglY rirBgukihgyi df the
LQ and that the substrate P cannot be snoot hl y noved

lﬂ%%ﬂé“ﬁ%ﬁgépyrtf§ éméﬁi ééfEbﬁﬁaggﬂbﬁﬁt§6th@b§ﬁﬁ%Emate P,

IS pOSSI le to avoid the occurrence of

IFETIRD 10 O, OO PRSP, B0 P enne
%UE&§Q§>s%fgdtéﬁFﬁugﬁér%ﬁﬁsgéaLgl%6] &He%gfé e, gg o

enbodi ne Oor ous

qhe secondé]né‘geaﬂbgg\é ?éé@gﬁhg? tﬁ8PT §Q Egtfﬁﬁﬁg Qf;

uction por

I [ reco
%%?fd Eg;gg%nw suc |d%ﬁg g?&gas 5g§ﬁi S% % %égte
toﬂgé¥NTthrough t he fIOM/passage 65, is captured by
t15e porous menmber 68. Accordingly, it is possible to

th whi ch d b
T G S T
vacuum syst em 60. The ich is captured b
?ﬁ@ﬂ&ﬂwﬁk?qﬁﬁﬂxﬁc¥ﬁ? @% f@ﬁp@FF%@BtFﬂgtﬁBdfp8®%lng the

passage 65. The liquid LQ i
plate member T are also used as the liquid reccovery ports

for recovering the liquid LQ inflowed throcugh the gap A.
In this construction, the second holding portion PHZ
attracts and holds the plate member T at least during the
exposure of the substrate P. Therefore, in this
construction, the second suction ports (liquid recovery
ports) 61 always recover the liquid LQ inflowed through the
gap A at least during the exposure of the substrate P.
Therefore, it is possible to reliably avoid the ligquid LQ
inflowed through the gap A further flowing toward the side
of the back surface Pb of the substrate P. If the liquid
LQ inflows into the side of the back surface Pb of the
substrate P, there is a fear that the substrate P is
adhered to the first holding portion PH1 by the ligquid LQ,

and that the substrate P cannot be smoothly moved upwardly
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recovered in a mnute anmount by the second suction

port 61, and the liquid LQ which is captured by the

por ous nenber 68, can be vaporized in the flow

passage 65. A nesh nenber nmay be arranged in the flow
passage 65 in place of the porous nenber 68.

Alternatively, it is also possible to avoid the _
ihﬂ%ﬂﬁo?l%ﬁ% FL§hiagLOeEmRes PRe sEeVRHSVacdiimlisspsssmble to
60 such that a gas/liquid separator, which separates
theCHAsthe oRTERErEREAI 6T LONFeébrensarieonet Re secerdbed
suction port 61, is Eroyided to the flow passage 65, .
whbere kvnaveidlierachnef inhéoweedndhsudinondpdit $o6thep side
the second vacuum system 60, at an internedi ate

posi thencatkt hrerféow ¥ plsthgesebstFatehér

alternatively, a buffer space, which is larger than

of®kX6 hr easin nelyibeecprodidedti oashehblvawinp@digage®,6% porous
in a predeterm ned area di sposed at an internediate

poshibé ONe®f 1 & her fhoyepassagre651 olheakkgyied 65, Qo it ed to
captured by the buffer space to avoid the inflow of

tdecih | 61 thd Géodedt Becsesangdovasugm, syst em 60t fr@kliflate
In this enbodi nent, the back surface Pb of the

sithsitate thandot he upper i gurfiace, 42Aieh tile rbidcstered from
circunferential wall portion 42 are allowed to nmake

ti it se €O asicM & €360 BLh8hd Whech 2sJaR1BwRet WeeFlow
the back surface Pb of the substrate P and the upper

st fac 4 of Lot Neafbsgt ebrcunfenphtiv-al B%' l: RO s
r

42 is made to be substantlafly zero. Accordingly, it
infenssi dy e t?@cé@f@inn’jﬁ#',am:YiéV bds8HEB 8B avoid the

i nconveni ence that the Tiquid LQ which inflows

tiHQUGRe 1 heh GRS cMoUb G EnEE oW hBER i ER€ caused such that the
liquid LQ flows into the second vacuum system 60. The
liguid LQ, which is captured by the porous member 68, is
vaporized in the flow passage 65. The liguid LQ is
recovered in a minute amount by the second suction port 61,
and the liguid L, which is captured by the pocrous member
68, can be vapcorized in the flow passage 65. A mesh member
may be arranged in the flow passage 65 in place of the
porous member 68. Alternatively, it is also possible to
avoid the inflow of the ligquid LQ into the second vacuum
system 60 such that a gas/liquid separator, which separates
the gas from the liguid LQ recovered from the second
suction port 61, is provided to the flow passage 65, which

connects each of the second suction ports 61 to the second

vacuum system 60, at an intermediate position of the flow
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first space 31 through the space between the back
surface Pb of the substrate P and the upper surface

42A of the first circunferential wall portion 42. On
the other hand, when the gap D is fornmed between the
back surface Pb of the substrate P and the upper
surface 42A of the first <circunferential wall portion

4 ssden Ehe géaprBrethelgapndrivehe, neghtifferpsesserewhich
in the first space 31, and the negative pressure in

tihe secpnd tspacec32earerses, smayhht ptrheigudt bonther déow
to suck the liquid LQinto the gap Bis l|arger than
tdes supd | @ froreepteodsueckmti hed! hgqukddbbeta athangap

D. Accordingly, the liquid LQ which is inflowed 78

tihroughed hec gao At Lam ©2 sheothby paAkeaduced.i ntrhet hequid
side of the back surface Tb of the plate nmenber T. It

19 s bepassithleed coaveohd bheréncepyeni eacaveiidCRhe inflow
woul d be otherw se caused such that the liquid LQ

WY athd nfilqwed 1.4 hioughchbesgapnd. vhEquhngyEuekhen .and
arriving at the side of the back surface Pb of the

sqgasltvr}at e R [@41@]eﬁ%&ﬂﬁeﬁapoghgeagcgega&kgég 2BOV®, the

the plurality of second suction ports 61 are forned

%g}s%:}t%%e::rﬂ é%}‘“é(ﬁé”@a;yeP”sﬁP?a!gQF’@EASHEf age @f tr%teEe

surtace opposife to or facing
f T ,
bk gdont Ib St ool ple fenes TLABERiees ss oo

%#ﬁﬁéﬁféﬁ?%gﬁaé%ﬂétﬁégtiPne63'a 5Q§ﬁ¥eﬁet%5ehst%%i%ack

parts of t he setond ctron ports
A 215 IR0 LR L BB LN o
the first circumferential wall portion 42 is made to be
substantially zero. Accordingly, it 1is possible to more
reliably avoid such an inconvenience that the liquid LQ,
which inflows through the gap A, would inflow into the
first space 31 through the space between the back surface
Pb of the substrate P and the upper surface 42A of the
first circumferential wall portion 42. On the other hand,
when the gap D is formed between the back surface Pb of the
substrate P and the upper surface 42A of the first
circumferential wall portion 42, then the gap B, the gap D,
the negative pressure in the first space 31, and the
negative pressure in the second space 32 are set so that
the sucticn force to suck the ligquid LQ into the gap B is

larger than the suction force to suck the liguid LQ into

the gap D. Accordingly, the liquid LQ, which is inflowed
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slit-shaped formalong the second circunferential wal

portion 62 on the upper surface of the base nenber PHB

bet ween the second circunferential wall portion 62 and

the third circunferential wall portion 63, at

portions in the vicinity of the second

circunferential wall portion 62. Accordingly, it is
possbhbk themgre anoakhl Yer eaoveh liyhe ntdrclickd Qnto the side
flowed into the second space 32 through the gap B

(6118hel pathesambadenent cdeserl bad tabaeambdhe secqund s thus
circunferential wall portion 62 is forned to be

appgbaplastovhened itheaiplamvengWnnadike gamIB e
formed continuously 79 to surround the substrate P.

Hovey ey i sthea@apaBsiey Reatf ehred idhseonid Nyetsy iyriowea
al l owi ng the hei ght of the second ci rcunferentia

vwehboRght £88 §23pt &, dichben nRaridhley ah%l%%rﬂﬂd &t the side
enbodi frent descri bed above,” the second space 37 is

f&f medet 9adkt EACkaBRAPROLE the elu%ts%ﬂg%b%f T by
formng the second circunferential wall portion 62 and

tf‘@liﬁ‘j rd C![BCUHEeEﬁBBBQhe‘P@ iR %Qi SRR L hﬁeb%ﬁ%rallty

PHB. However, annul ar C|rcu rentla

p°f tég?%?%f.éﬁggndfl"%tserF“’%E'sa%%{ts.o 3R, TG 2 P
nf | |
AEETLELE oh b g ppR b0 o e, &&?ﬁﬁe PR ferail Phis

owed %o have

Sf%%éﬁi%ér%i%lé%ws'ek 3 ShoEorar gy Pﬁec‘?%saﬁrefe %%@Of the
P
St *ﬁ%ﬂﬁ%&%ﬁ?%éﬁ bbb BsSPhe S centtdl wall

portion 62 and the third circumferential wall portion 63.
However, 1t is also allcowable that parts of the second
suction ports 61, which are included in the plurality of
second suction ports 61, are formed, for example, in a
slit-shaped form along the second circumferential wall
portion 62 on the upper surface of the base member PHB
between the second circumferential wall portion 62 and the
third circumferential wall portion 63, at porticns in the
vicinity of the second circumferential wall portion 62.
Accordingly, it is possible to more smoothly recover the
liguid 1LQ flcwed into the second space 32 through the gap
B.

[0119] In the embodiment described above, the second
circumferential wall portion 62 is formed to be annular as

viewed in a plan view, and the gap B is formed continuously
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circunferential wall portions. In this case, when
suction ports for the liquid LQ are provi ded outsi de
the annular circunferential wall portions, the |liquid
LQ which inflowed through the gap A can be
recovered fromthe suction ports. In particular, by
optimzing the gap F, which is defined between the

beckssurbace TheobkubbBerpkate. nesherel,amnte h@puppazy be
surface of the base nmenber PHB opposite to or facing

tf@rrb@@kdﬁydsa‘;ﬁeenﬁoutsmg biyqdidok@ngWhiheh hienfgraws: £ the second
t hrough the gap A can be sucked and recovered via the

Seict & @hf POEH 61 RI ovhdedoertiRe shdecofiitthe backtially.
surface Th of the plate member T, without allow ng the

ﬁoizcﬂ}“ d Ly fiow éﬁBH&EH@nHPB@%c%%E@C%bfereaf e s%tcond
e side of the back surface Pb of the substrate

L3 %e GERgA pEnL S e phoke 09 B v <
}ﬂgg% $§rsekgﬁgvglgc h%e@e%&%aqeg%%rtébrag.gp%2 and

det orne as an i'n
he oth a d whe the Iate

N 20 LR R 0L BT 0

SRS Sebng ROTaT AG: pOPErORE Eﬁé?u{f"ﬁg?feehtaa;f DS ot cons
p@%%‘oﬁ% TB-ShOtR hi yPREFLEPH « ReVt PeaPHeRt Coch % @erpﬁuramy
.
q%izz] ortion 62 and the second su ort p?{t|

H 1 P ERDDI HRhED dBEEr FBEG BOFE, Sehdhe hinular

thlcknee
circumferential wall portions, may be allowed to have the

negative pressure respectively. Accordingly, the plate
member T may be held on a plurality of convex members (pin-
shaped members) arranged outside the annular
circumferential wall portions. In this case, when suction
ports for the liquid LQ are provided outside the annular
circumferential wall portions, the liquid LQ, which
inflowed through the gap A, can be recovered from the
suction ports. In particular, by optimizing the gap F,
which is defined between the back surface Th of the plate
member T and the upper surface of the base member PHB
opposite to or facing the back surface T, the liquid LQ
which inflows through the gap A can be sucked and recovered
via the suction ports provided on the side of the back

surface Tbh of the plate member T, without allowing the
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of the substrate P is approximately sane as the

thickness of the plate nenber T, and the position of

the gap Bin relation to the Z axis direction is
approximately the same as that of the gap D. However,

it is also allowable to set nutually different

positions. For exanple, the position of the gap B in

r éfiauionlo filhe Zreri $hdi temEroruripdse ti gieriva tdn the side
the position of the gap D. Accordingly, the liquid

LOE whiechaickf kows acler dirgle ft Hévegapist iedre B recover ed

from the second suction port 61 via the gap B, before
tfe1RLGui d ThbQtaer ewesddmerite deack: iswerd adewad, tiee plate
substrate P (gap D). It is possible to nore reliably
ameibdetrhe kAl aWeokublke 8t < inglidkd @H Mz thhe Jdpgstated from
space 31 on the side of the back surface Pb of the
sgbshratael. [@23kekn tthe erkad nMbgescrdhed mbavestrate
the upper surface 62A of the second circunferentia

vwablh 4per PHORaG2 heatd ke Baclk rsunftacs skl dfhddie. plaH eche
menber T opposite to or facing the upper surface 62A
apeneubgahant i ahky Rakcabhelke hRoddhe XY pangd isbhsttdee

hori zontal plane). However, the wupper surface 62A and
the18ackpaupi-ace bRy he meldned, MddpdRaRCindibers, and
the XY plane while securing the gap B. In the

ephedbTERE ABRBELDED 13D0Ke ¢ the dack SRR IR ddecion
plate menber T is opposite to"or facing the entire

regh onenoh E!Eei'épBl%:Eas%Bﬁ%a%% @E%“rnpftﬁé‘%a%?c?%th ease.

circunferential wa portion 62. However,
dj of  tk n i cu ial '
R i b G R St

nfﬂbgfdgr 4 b?%v@ﬁ@t@h%flﬁﬁﬁid repellence, for example, for

the upper surface 62ZA of the second circumferential wall
portion 62 and the second support portion 66.

[0122] In the embodiment described above, the thickness
of the substrate P is approximately same as the thickness
of the plate member T, and the position of the gap B in
relation to the Z axis directicon is approximately the same
as that of the gap D. However, it is also allowable to set
mutually different positions. For example, the position of
the gap B in relation to the Z axis direction may be higher
than the position of the gap D. Accordingly, the liquid
LQ, which inflows through the gap A, can be recovered from
the second suction port 61 via the gap B, before the liquid
LQ arrives at the back surface of the substrate P (gap D).

It is possible to more reliably avoid the inflow of the
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upper surface 62A may be increased, or a portion of

the upper surface 62A of the second circunferentia

wal | portion 62 nay be opposite to or facing the gap

A (or the back surface Pb of the substrate P). [0124]

In the enbodi nent descri bed above, the concave

portion is formed between the first circunferentia

wel du i QoL onté2tandrthetsepand Gilr cunftereentiicd ofaldhe back
portion 62 to formthe gap C. However, the first

ci i eoater ept bal twal bubpertiten 42 may be continued to
the second circunferential wall portion 62. That is,

ong1 231 cunf epephibabmwahl mROkt ek c rN@WdN G va da-Hd digper
may be provided instead of the first 82

Céﬁfﬁ%$§rgﬁgiék &g%:sQQBBho%i%%dmﬁéﬂéﬁ%f%T“NEi%[ﬁgrtion 62

circunferentia portion 62. In this case,

t Lnt i f t
%&%{ﬁ BLERSULErLAIRE S@cepd %g%}fc% MRl & J&ﬁ%{cﬁgg{te to

€ negative pressure Int Irst space s

}#gefégyﬁ F%%%uﬁﬁ%%hagg%éegiﬁgar%%%hs %é%?%fﬁlff;parallel

! roduce . . / ernat!ve Y,

41 erenee boRE S0, B IGUBRAT AL _pqgrer, ene
"Bl POLLLE0G805E 4, 990 B OIS 0N be snciined
Gpremegentl 2L vell porLign.ang.che ack suiate b 5. oo
S5t REPeSH LUEUAPEL o1 (368 DL NS pcace i of e
STe BLELERTRIRE oLl PL2EL, The LOUSUOLIR corsce region
%%?%ﬂ%giggpégesbéggég %EHEB%i%geeé%%%g&Fcircumferential wall
portion 62. However, the diameter of the second
circumferential wall portion 62 may be slightly smaller
than the hole TH of the plate member T, or the width of the
upper surface 62A may be increased, or a portion ¢of the
upper surface 62A of the second circumferential wall
portion 62 may be opposite to or facing the gap A (or the
back surface Pb of the substrate P).

[0124] In the embodiment described above, the concave
porticn is formed between the first circumferential wall
portion 42 and the second circumferential wall portion 62
to form the gap C. However, the first circumferential wall
portion 42 may be continued to the second circumferential

wall portion 62. That is, one circumferential wall portion

having a wide width may be provided instead of the first
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apparatus for projecting the imge of the pattern of

the mnmask Monto the substrate P through the liquid

LQ as an exanple. However, it is of course possible

to apply the present invention to a general dry

exposure apparatus for projecting the inmage of the

pattern of the nask Monto the substrate P not

t AtEGYRTERENLEGdi #atd PPFé ipmatde waithdrer sesmitn

forms the upper surface of the substrate stage PST,

i Slgctpaereatand Weld Bprtherséeond Holtdiing $oiti ome

PH2, and the plate nenber T is detachable '
(BRERAATEaBEEF SWEEh 11 E8geSe A P I5is ddtedtferd PFHprent from
Therefore, for exanple, when any foreign matter o
(Ehpunpog) lagheres sugeod npditieutfds B3 sl st & mgntidre Liquid
T and/or the reference portion 300, or when the plate
ne@bewhichndhdr ovise thebagénddep@an dn 300 i rahmeredinto the
or broken, then the plate nmenber T can be snoothly
egshaBgedAWiehna tnewlpl, atte digrfiseren Second eErddgdi areran

[0126] Next, an explanation will be nade about a
seugohdnaénbodimagnbeop rolwe degbstr dtree strgger RSTtface of the
(substrate holder PH). In the follow ng expl anati on,
tbheércomserreutivé weddpopention whi diher e tdep SBne Wdsidr is

equi valent to those of the first enbodi nent descri bed
aboveedabetdeshghatedpby rt ke r fearee afeftérencelenunetial s,

any expl anation of which will be sinplified or
onittedfebbdit headwanbodionrents, asi chearmclcambied® Pb of the
those of the first enbodinent, will be omtted from
tsepexpkanabi ap ds fwelrknt] kA aWddp ref erteingde i Fogued

10, an internedi ate

between the upper surface of the circumferential wall

portion and the back surface Th of the plate member T.
[0125] The foregoing embodiment has been explained as
exemplified by the case using the liguid immersion exposure
apparatus for projecting the image of the pattern of the
mask M onto the substrate P through the liquid LQ, as an
example. However, it is of course possible to apply the
present invention to a general dry exposure apparatus for
projecting the image of the pattern of the mask M onto the
substrate P not through the ligquid LQ. The plate member T,
which forms the upper surface of the substrate stage PST,
is attracted and held by the second holding portion PHZ,
and the plate member T is detachable (exchangeable) with
respect to the base member PHB. Therefore, for example,

when any foreign matter {impurity) adheres to or pollutes
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circunferential wall portion 162, which is

substantially annular as viewed in a plan view and

which is provided to surround the second

circunferential wall portion 62, is provided on the

upper surface of the base nenber PHB between the

second circunferential wall portion 62 and the third
ctheupi etentnembewalll aparbirothé3.reFlre drmtee pmediiatre 300, or
circunferential wall portion 162 is forned to be

skhght the pomee tbhabeth® secood siepardfeperideonpditiom 300 is
have approximtely the sanme hei ght as that of the
segoageduppobiokpar t EaBN6GheAR lupRe mesiiefrade 2 dofsmocthly
the internediate 84 circunferential wall portion 162
andclihegbackisnr hagewTplate wkevplrate nenber T
substantially nmake tight contact with each other. The
second space 32 is formed by the base nenber PHB, the
internediate circunferential wall portion 162, the

third circunferential wakbnpotti@ai&gdntand the plate

menber T. The second suction ports 61, which are

cpoesi ed Viaxt heafl Q%@éﬁ%@g%% @@ltlobteh%la%ﬁzc%{%ut a second
vacuum systen160 are formed on the upper surface of

téﬁ%&@@ﬁéngegpeﬁhgkguﬁgt?aggr%%%56 %%ﬁeq ubstrate heolder

corresponding to thée secon e upper

qﬁiface a}ﬁgefgffg gbgggﬁgﬁatq%%Me%%éjgﬁﬁftit%five

i nt'erme & cireunt wal T "pdrtion

Vacﬁor?érﬁf? }gggé‘ﬁ' le""@két E%te' g %%) e Ul%aﬁ%%oc”dco hose of

um Sys dés € neg th

sseond, space, 32, b romg'ﬁgggaggdg%o%f%% LD ca by e

secon space econd SUCtI on por

%&£&§Ct gnd ngglnuﬁhe Elatengegggﬁagatlon of which will be

simplified or omitted. Modified emboediments, which are
common to those of the first embodiment, will bhe omitted
from the explanation as well.

[0127] With reference to Fig. 10, an intermediate
circumferential wall portion 162, which is substantially
annular as viewed in a plan view and which 1is provided to
surround the second circumferential wall portion 62, is
provided on the upper surface of the base member PHB
between the second circumferential wall portion 62 and the
third circumferential wall portion 63. The intermediate
circumferential wall portion 162 is formed to be slightly
lower than the second support portion 66 or have
approximately the same height as that of the second support

portion 66. An upper surface 162A of the intermediate
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[0128] A space 167, which is distinct or different

from the second space 32, is forned by the base

menber PHB, the second circunferential wall portion

62, the internediate circunferential wall portion

162, and the plate menber T. A liquid recovery port

161, which is.provided to recove the lLiquid. L

R FOHBGERPbagh bR TR TA LT g A dThe s Chipiface Tb of
surface of the base nepber PHB at a portion thereof ,

bef ReBhatReMSBEERd lcProFhEgdtlilal MRiq Pt G2 End’tth
the internmediate circunferential wall_ portion 162.

TRBSDi §ENET - r ecbPePFCREt SPELS $4 orindPiech Py the base
slit-shaped formand as a 85 plurality of |iquid i
reesvery PpBr t §heeintermedialtong itwemise@sidal wall portion
circunferential wall portion 62 in the vicinity of
t heZ2seEbAdtBireurfscenticgienvadial portl @f@xatzaorbrﬁvifheand the
upper surface of the base nmenber PHB at a portion

t hepbof mpabasel - t ABeseeevd ceisteifcer @ttital &lal IWhich are
portion 62 and the internediate circunferential wall
popnneAt¢g2viThéhki dlictd pPescegssy Gforttcss thel sweond vacuum
connected to a recovery vacuum system 160 via fl ow
pagshgestl65ar®héocortr oin (et VOONTE issirfcapgalife die base

i ndependently controlling the operations of the first
viaemoay syEBeat 48, pbhnt isec dhe neadu wmpreyestremdB0ig anel the second
the recovery vacuum system 160 respectively. [0129]
Theasecddd (suppbet uppeti cns fEGe wii dthes ppor tnaieer PHB

back surface Tb of the plate nenber T, are provided

betweean the $eteomnuecdiintemodrentifalramlilalpordlilorp@2tion 162
and the intermediate circunferential wall portion

162d theishakdociakthowebles ttikdt walid secdndrsupplort The second
portions 66 are absent or

vacuum system 60 provides the negative pressure in the

second space 32 by sucking the gas present in the second
space 32 from the second suction ports 61 te attract and
hold the plate member T.

[0128] A space 167, which is distinct or different from
the second space 32, is formed by the base member PHB, the
second circumferential wall portion 62, the intermediate
circumferential wall portion 162, and the plate member T.
A liquid recovery port 161, which is provided to recover
the liquid LQ inflowed through the gap A, is formed on the
upper surface of the base member PHR at a portion thereof
between the second circumferential wall portion 62 and the
intermediate circumferential wall porticon 162. The liguid

recovery port 161 is formed in a slit-shaped form and as a
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om tted between the second circunferential wal

portion 62 and the internediate circunferential wall
portion 162. The upper surface 162A of the

intermediate circunferential wall portion 162 may be

made |iquid-repellent in the same manner as the upper
surface 62A of the second circunferential wall

perdir&hi 62. of t1iguatiseeablrenwgbbertbat 6a fontkeel gdprics the
formed between the upper surface 162A of the

| 48 s dt ot umEe renvi erenkial pwakhopokti an 162 andithey of
back surface Tb of the plate nenber T. [0130] In the

RO dd dehhd ShoWPuRe FEFL 140, whhe eenthieh 686 wmi tth@OMﬁper
all ows the substrate P and the plate nmenber T to

Al eeted anehdeb s bynthgeti ek éﬁdaSQ@QﬂQoﬂok%b&@of between
portions PHl, PH2 respectively by driving the first

ant second YACHUIT SYSHhEME]140a1006@tBEAVEYE ale the
negative pressure in the first and second spaces 31,

:g%téfﬁ%§¥§ﬂ§e£YIcgﬁféPgnélgﬁeggﬁﬁrﬁbQ%QOﬁeﬁ%@d Offhe 1iquid
time including the period in which the substrate P is

;&&Eé" PoLagfe LBANEAREROL LRI LCONE ST QRS uum
t he dr|V|ng of the recovery vacuum system 160 "duri ng

t§¥% ?gfkfg EI@M ﬁ F g@ge 5. [0%§é]cgﬁ% %l'%nﬁ%p%ONT is

a p033|b| ty that the remai ns at the

ﬁqlelqw of N 8ap. Audnth cBH€ gﬂﬁlﬁg%ep% e%far@lrpégxs of the

I mMersion exposure fFor i substrate

&ﬁic #ﬂ §%Eﬁ' SS{RE|E%¥OEBaEaEB3 %%%%HP%O and

rough
gﬁ%t %§g$¥¥bth Jﬁ&sgygtgﬁugggrgggbg @@"YQortlon 42
[0129] The second support portions 66, which support the

back surface Tb of the plate member T, are provided between
the second circumferential wall portion €2 and the
intermediate circumferential wall portion 162. It is also
allowable that the second support portions 66 are absent or
omitted between the second circumferential wall portion 62
and the intermediate circumferential wall porticn 162. The
upper surface 162A of the intermediate circumferential wall
portion 162 may be made liquid-repellent in the same manner
as the upper surface 62A of the second circumferential wall
portion 62. It is also allowable that a minute gap is
formed between the upper surface 162A of the intermediate
circumferential wall portion 162 and the back surface Tb of
the plate member T.

[0130] In the embodiment shown in Fig. 10, the control
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second circunferential wall portion 62. The contro
unit CONT exchanges the exposed substrate P with a
new substrate P as explained with reference to Fig.

6, after the conpletion of the exposure of the
substrate P. The control unit CONT starts the driving

of the recovery vac stem 160, di ately befaore
tHngusggﬁaﬁil wﬁstgﬁi Eﬁé&qﬁﬁﬁn 1?%&’ ?MWﬁTber T to
grtlon PHL, to su%ﬁ&and recover t he Ilqu
aPPofEd A6 tREmENA, DEdE Ewarkhice Fiinst ﬁéldsp%@%éwldmg
throu h the gap B and the I|qU|d recovery ports 161

(PRFS OaﬁePﬁgvoﬁ Hies TeSRECHISE 1ot tar astiep rsad-fehdvirr §th and
Fig. 7). 87 The driving of the recovery vacuum system
1890%9‘ BacubBnEivEieasddlingtt ke &cdnife Wie trgative
substrate P. However, when the new substrate Pis
pPEEEAVSR thetBEbSirateansl diesgnchemEass PHL, 34 is
desirable that the driving of the recovery vacuum
sYSERATLEUSLE  sEppad Rnpocdercrdiaesi derifask adkdriple,

any positional deviation of the substrate P caused,

f brCendhpethpypehéodi brawihdish The folubw tpassage ig @ posed.
whi ch connects the liquid recovery port 161 and the
réeoveiy vasauntbpsremt1eQ, ung tpCOWTded apist Hhehalriving of
gas/liquid separator or the |like as described above.

Thiee ef @Feveryenacuhmnsybtem §¥iod du@iing rdeoesimedwiaa of the
the liquid recovery ports 161, the recovery vacuum
syslrerrd6® Ps prevented from any inflow of the liquid

LQ [0132] As described above, when the liquid

rE@b¥Ely pOhéselbi Gachr ecpvesibg lthe ldhgti dHeQliquid LQ
i nfl oned through the gap A are provided on the base
nesmet n PHB: separ aheliMef 68Mhe gap A and on the gap A by

performing the liquid immersion exposure for the substrate
P. There is also such a possibkility that the liquid LQ,
which inflows through the gap A, may stay in the space 168
between the first circumferential wall portion 42 and the
second circumferential wall portion 62. The control unit
CONT exchanges the exposed substrate P with a new substrate
P as explained with reference tc Fig. 6, after the
completion of the exposure of the substrate P. The contrel
unit CONT starts the driving of the recovery vacuum system
160, immediately before the substrate P is detached from
the first holding portion PH1l, to suck and recover the
liguid LQ allowed to remain, for example, in the space 168
through the gap B and the liquid recovery ports 161 {this

operation is continued after Step SA3 shown in Fig. 7).
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t he second suction ports 61 for providing the negative
pressure in the second space 32 surrounded by the base
menber PHB, the internediate circunferential wall

portion 162, the third circunferential wall portion

63, and the plate nenber T, it is possible to

i ndependently performthe operation to attract and

hohel dhevphat ef menberetousrpgvhbeumsegeneérsucl azy be

ports 62 and the operation to recover the liquid

usomgi tibed| dqui dgr eeevekyhpages o6t heespecitinagley .  However,
Therefore, it is possible to stop the driving of the

NACHN ef He VAEMUBLE Y 81881601 dupil RgebiheneXpes Wi Afratthe-holding
88 substrate P. Therefore, it is possible to suppress

thertfbnctyal i 0n 0f HB8ikhBUEdchERELSI0GrARAKARE the

uring the exposure and the influence of the

Vil A PP PACLRE §§§@§M][ @tsg\gﬁﬂgcgtwgs@@ he RLRRIMWILSE avoid,

caused by the driving o recovery vacuum system

180 {04331 ) nathe g0bodbAent qeyphalped W thd &fif/RNGRe P
when ?

to Fig. 10, he i nfluence of the vibration on

the, s SXPOBYF eeﬁ&g%%ggufr)%uEﬁéa(riiBQaniohhe |Tjh(33Uifqowh£>assage

i mrer sion area ng the exposure, due to t

;jl:éz?’,isﬂ%?%ht?ﬁl\ﬁ/\gg?ﬁwe Y%\E}g%‘t E%%‘%@r 6%01:%@651”%'&@ the

a e to dri e recovery vacuum

}yeséﬁ%éﬁox{%é%rﬁgs%g?ﬁ@rg% ur %soprbl{}%’gﬁgi“ Q&ttﬁqatt%epggt%y/l iquid

0i g SO, e seco I'ng portion can attr

%§¥J¥gé%£rE%F4ﬁ%elfﬁgbgg Eecegﬁgghagbﬁv Win%héﬁ%ﬁ&%%, even

ative pressure in the spa ~provi éd.by the
B U VR B, AT I M e
Eﬂ%ﬁ%?%%ﬁﬂ the recovery vacuum system 160 is prevented from
any inflow of the liguid LQ.
[0132] As described above, when the liquid recovery
ports 161 for recovering the liquid LQ inflowed through the
gap A are provided on the base member PHB separately from
the second suction ports 61 for providing the negative
pressure in the second space 32 surrounded by the base
mempber PHB, the intermediate circumferential wall porticn
162, the third circumferential wall portion 63, and the
plate member T, it is possible to independently perform the
operation to attract and hold the plate member T using the
second suction ports 62 and the operation to recover the
liquid using the liquid recovery ports 161 respectively.

Therefore, 1t 1s possible to stop the driving of the

recovery vacuum system 160 during the exposure of the
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vacuum syst em 60. When the recovery driving system 160
is driven during the exposure of the substrate P, the
liquid LQ which inflows through the gap A during the
exposure of the substrate P, can be satisfactorily
recovered via the gap B and the liquid recovery ports
161, Therefore, it is possible to nore reliably avoid

t FEOPREROR &F t AEShedRE LAt ilmt PAIFh§ 10 spHyersas the
on.the side of the back surface Pb of the substrate
PLLpREERIEd OBadd, thige LdGtico n MIfIION Sda diRY cfei)ng the
whi ch is brought about through the liquid recovery
pBEPESUge 86T e dg flheneepsdurtdeofv e tsigs tamttdep, exposure
naﬁ_be made snaller than the suction amunt (suction

f shéeh vhvéH Pe obhewghscalsemsachraugha e dvigqud et the
recovery ports 161 after the exposure of the

stibserary Paspumhatystiemprdihl.emis caused by the
fluctuation of the liquid inmersion area AR2 during

t hel82posur énatidet kabionfiimgeric expfl aime d/ivbirtdt i mnfarence to
t he exposure caused by the driving of the recovery
VEtguniOsyshem 16€@. ihGl3dhcen dfheHd naith mdi decandhe
enbodi nents descri bed above, the gap B, which is

f expedubet wrenthhe fuppe:asuacs A 1ofqdie Seeortion area
circunferential wall portion 62 of the second hol ding

PRRLi @irPhid and thpoback,sudifac® HhofddiReinplet ehe recovery
menber T, can also function to adjust the liquid

regsevenysasednt 160, t BeeSyakilan partis @lso Wlowable to drive
because the gap B serves as the recovery port

(tesoveryvBeZZherutia skeeawen doheiddigy dHQ ddfdaned of the
fromthe gap A through the

substrate P. By doing so, the second holding portion PH2
can attract and hold the plate member T more stably owing
to the negative pressure 1n the space 167 provided by the
recovery vacuum system 160 in combination with the negative
pressure in the second space 32 provided by the second
vacuum system 60. When the recovery driving system 160 is
driven during the exposure of the substrate P, the liguid
Lg, which inflows through the gap A during the exposure of
the substrate P, can be satisfactorily recovered via the
gap B and the liquid recovery ports 161. Therefore, it is
possible to more reliably avoid the inflow of the liguid 1LQ
into the first space 31 on the side of the back surface Pb
of the substrate P.

In this case, the suction amount {suction force),

which is brought about through the liquid recovery ports
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suction ports (61, 161) formed at the inside of the
second circunferential wall portion 62. Therefore, it

is desirable that the size of the gap Bis optinmally

set so that the state of the liquid i mersion area

AR2 is not fluctuated by the increase in the anount

of the liquid LQ inflowed through the gap A Third
Endbdimentg [ OA85¢xFbguréloghohe aubbicrd tentrodimmgntoe made
Constructions and nodified enbodi nents, which are
comaDle t ot hhesehof stibeioflafibnat drdcsecondorce) which is
enbodi nents, will be explained in a sinplified manner

Bromht eshbbaom hbheugxptasat iani dWrkhovieefepenes tilel after
Fig. 11, a plate nenber T, which is held by the

SO Nk oL @890 POt hk0BuBkR2 rahas passuthage nd igr&blem is
surface) Ta which is substantially flush with the

ssHise® pPacRE thecsubstpat erPrhel dibyibhemhdrstion area AR2
hol di ng portion PHl, a side surface Tc which is

QRposhd et @ @ipé@ﬁk@gahaethé'@ﬁfiﬁ%ﬁ%@eo@ct%% tN@®ration on
substrate P, a liquid-receiving surface Tg which is

Qﬂgy'éﬁﬁb§b9890595e§'g§ %HEfQQQVIanQ@ L) Q@dd%ery vacuum
substantlally par al | to the surface Ta, and an

qu@@é ¢r face (second surface) Tj which is opposite
or faC|ng the back surface Pb of the substrate P

%f@ bC' fﬁH”&ﬁéeﬁlkg gﬂaesee%aoem% b i e b S A8 beq

Irst I ng portlon PHl The surface

; «?gc 58, TP T OO B U IR s
{0 PO IBRRa 2P0l 00T W10 BRAYAM 62 of the
second holding portion PH2 and the back surface Tb of the

plate member T, can also function to adjust the liguid
recovery amount of the suction ports (61, 161), because the
gap B serves as the recovery port (recovery nozzle) to
recover the liquid LQ inflowed from the gap A through the
suction ports (61, 161) formed at the inside of the second
circumferential wall portion 62. Therefore, it is
desirable that the size of the gap B is optimally set so
that the state of the liquid immersion area ARZ is not

fluctuated by the increase in the amount of the liquid LQ

inflowed through the gap A.

Third Embodiment
[0135] Fig. 11 shows a third embodiment. Constructions

and modified embodiments, which are common to those of the

20



menber T is formed to be annular so that the opposing
surface Tj is disposed along the circunferential edge
portion of the substrate P. That is, the plate nenber

T, which is held by the second hol ding portion PH2,

forms the surface Ta and the opposing surface T

along the circunferential edge of the substrate P

hel dsbyanfiesetesd enbpdingnpsrt WéniPHE. eFRleAnsd 1n a
enbodi nent, the gap Ais also forned between the edge

of impeiSuefavenParoprt heisubst fare theapgrlRaaddge of With
the surface Ta of the plate menber T. 91 The gap Ais
Ordf¢penc® nm FRO138]1, Thepletei mien@eguﬂfra@éli?gl iig held by
provided at a position below or [ower than the gap A
betweeacthe hslfishgaperPiandPtiRe plast @ wewieceT ((fEtrsg
position below or |ower than the back surface Pb of

ther sabsi ratewPlchThe sopposingasunf ddesTy wilshprtdwd dedface
at the position (on the +Z side) above or higher than
thatoof thbesteserutagpshefiaceyTghel f iveltaticdmaling trhetZd on
axis direction. A recess 170, which is capable of

hehdj ng erdeetaiphog thewhiighi dslQppics itdefticned Madimey the
side surface Tc, the receiving surface Tg, and an

i gnee shdeasyr PacerThhwhisabsitsacenmected. itqmithereceiving
opposi ng surface Tj and which is opposite to or facing

therrstdergunhaer 16. pTheineeess ohé0 tean deld srface Tc and
liquid LQ inflowed through the gap A. The liquid LQ

Wk Chni 8s knbkeuwedikhnoughrihe egap A vher ned thetevean, and an
the edge of the surface Pa of the substrate P and the

eslgso i ntheusertacesedanaf stikeapleat arjmaiern fs icpgwd dee to
in a space 173 forned by

or facing the back surface Pb of the substrate P at the
circumferential edge portion of the substrate P held by the
first holding portion PH1. The suxface Ta of the plate
member T is formed to surround the surface Pa of the
substrate P in the same manner as in the embodiment
described above. The opposing surface TJj of the plate
member T is formed to be annular so that the opposing
surface Tj is disposed along the circumferential edge
portion of the substrate P. That is, the plate member T,
which is held by the second holding portion PHZ, forms the
surface Ta and the opposing surface T] along the
circumferential edge of the substrate P held by the first
holding portion PH1. In this embodiment, the gap A is also

formed between the edge of the surface Pa of the substrate

P and the edge of the surface Ta of the plate member T.
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the side surface Pc of the substrate P, and the side
surface Tc and the receiving surface Tg of the plate
menber T. [0137] The back surface Pb of the substrate
P held by the first holding portion PH makes no
contact with the opposing surface Tj of the plate
menber T held by the second holding portion PH2. A
pFedegepnfned gap Goi 4.0f ormed between the back
surface Pb of the substrate P and the opposing

s(0136¢ T Ohet hecpliategmenhdiack Thda spacingla? at a
di stance of the gap G which is forned between the

baskitsuhf BeeoRboef 1bhersubsty atre Rdielxd dutdden finst
hol ding portion PH and the opposing surface Tj of

tSgpptakecsmeher thehehd thy rdidseaond thal g Pt i ow or
PH2, is set so that no liquid LQis inflowed into the

JePw&r tRahhisecephodi BBRts et 19 SFRGIHY disiange o).  The
the gap Gis set to be about 50 m Accordingly, even

WheHo b Deq! 5AWEd ckQrisnf lows SHrRuoh & hee R Aide0on the +2
he

li'quid LQis prevented from any | eakage through t

98pa6 tapbhe BYt i dR-0f (HAG IRAGE /I Hd %é&ﬁhﬁﬂ% Qfrface Tg
the back surface Pb of the substrate P). [0138] e

f t kysurhace;Th, the, si ;
s gL e boekgeusiace Thant (1, Sl suriasaumicn
. HERS RS Al
5o\ DeoSars, e 0y hesmpec . despipeg,

;#%?%éﬁezggfttfgh iggdﬁbg%a%%p%’%i,ng‘_h urxfe%%%]vgﬁncéfsgﬁace Tg,

al' so ave the Ii'quid repe
U 408 Sy R, PR B AT o
opposing surface Tj and which is opposite to or facing the
side surface Tc. The recess 170 can hold the ligquid LQ
inflowed through the gap A. The liquid LQ, which is
inflowed through the gap A formed between the edge of the
surface Pa of the substrate P and the edge of the surface
Ta of the plate member T, is held in a space 173 formed by
the side surface Pc of the substrate P, and the side
surface Tc and the receiving surface Tg of the plate member
T.
[0137] The back surface Pk of the substrate P held by
the first holding portion PH]1 makes no contact with the
oppcsing surface T of the plate member T held by the
second holding portion PH2Z. A predetermined gap G is

formed between the back surface Pb of the substrate P and

the opposing surface Tj of the plate member T. The spacing
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have the liquid repellence as well. As described

above, the spacing distance of the gap Gis set so

that no liquid LQis allowed to make any infl ow

t herei nto. However, the back surface Pb of the

substrate P and the opposing surface T} of the plate

menber T, which formthe p G. are |iquid- repellent
TRePERBFE, Oft the §88sihl & 26 e fogIeah R EWRAST d-ThdPack

| eakage of the liquid LQto the outside of the plate,
nERBERCT Fhr @égﬁhehéugeﬁrete[ #1395 dad G itHeP tadwigling

in order to avoid the inflow 93 of the liquid LQ

t APBtgANt RElgapdGthiet apeagdsiar abird adsatl] t& Ypposidly member
surface Tj of the plate menber T is |liquid- repellent.
Héweeéf, bt ths metonec dedaring fodiisFerdtbl s t9rl ghethat no
side surface Tc, the receiving surface Tg, and the

i hhgrigi 88 sarfaédoWedaretid died-aegpél | enfin Thhes eembodiment,
surfaces may be liquid-repellent appropriately and
sehectpueliyg diet48keThe secondhd dingduordd are PHxut 50 pm.
whi ch holds the plate nenber T, has the internedi ate
CAEEHE&%@%' akvWal Lk eROtHeON 5 %M@Mﬂ@r@wmm the

bet ween t he second circunfere Il portion 62

agﬁgtﬁe thir 8 o6l pewnf ereniiAle ald ﬂ%ﬁﬂ'éﬁyfﬂ%éﬁbéém%hrough

manner as in the enbodi nent explain

r?fugrggge(}t PoFkfe L9tsthe oyecond B i sed B ide of

ase ne er PHB, the internedi ate

Ctﬁ&“[ggéke%&%%c‘é’a# B i 5185+ Af& ti 1 d

circunferentia portion 63, and the plate nmenber

0155 secand %ﬁ%%ﬁ%% Pr%”%n%o C‘éﬁ—ﬁq{at f porﬁ Neind the side

per ur f ace € basé ne tion

tQSé%ggecggrg§pgﬂdanate member T have the liguid repellence

in the same manner as in the embodiment described above.
Further, the receiving surface Tg, the inner side surface
Th, and the opposing surface Tj of the plate member T also
have the liquid repellence. Further, the surface Pa, the
back surface Pb, and the side surface Pc of the substrate P
have the liquid repellence as well. As described above,
the spacing distance of the gap G is set so that no liquid
LG is allowed to make any inflow thereinto. However, the
back surface Pb of the substrate P and the opposing surface
Ty of the plate member T, which form the gap G, are liguid-
repellent. Therefore, it is possible to more reliably
avoid the leakage of the liquid LQ to the outside of the
plate member T through the gap G.

[(0139] As described above, in order to avoid the inflow
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to the second space 32. The second vacuum system 60

(not shown in Fig. 11) sucks the gas present in the

second space 32 through the second suction ports 61

to provide the negative pressure in the second space

32. Accordingly, the plate menber T is attracted and

hel d. [0141] The space 167 is forned by the base

nefrbehe PHBguithBOsebondgti thentepedt i alt val Idegamtdldre that
62, the intermediate circunferential wall portion

162: apdotheg plateceemben fTihEhelkitguindnieoovierys liguid-
ports 161, which are 94 connected via the flow

passapesnits Howkher ecavesy nvac e ssystian el iagensable
formed on the upper surface of the base nenber PHB at
atpeftiea theseofircareespondhnirg reectike ngpace falke/.Tg, and the
Passages 171, through which the liquid LQis allowed
tondépvsi@seshoraed TA hhe platedresern 1kral. pasiddoOnsizfaces
opposite to or facing the liquid recovery ports 161,

_rr§§fet§é | vebyiaThepkh ounpasppgeprisl «ane Aol eswWiichvely .
inflow through the receiving surface Tg and the back

miwﬁ Tb @Ee_é@@oﬁhahgl@ﬁﬁ?$§?}time AHgUigh i@ holds the

ch 1s held in the space flows through the

&%ﬁ%%@ﬁﬁ%ﬁ%%g %71h£8 Epﬁeigﬁg? e#@gtéﬂyzgéﬁMEé¥%¢%§al wall

j hrotgh f gap or med et ween
t : : P
ot S 1B ot 80 o B ERE PR R D Phad

(BLRUGLEALLLOME NG LA BBl Y0t 18 fored 11

OBy AASaf LPERLIAE, U B8 1070631 U, BAAL SRR L AL 5o
qﬁ%?%%%%&ﬁ%ént explained with reference to Fig. 10. The
second space 32 is formed by the base member PHB, the
intermediate circumferential wall portion 162, the third
circumferential wall portion 63, and the plate member T.
The second suction ports 61 are formed on the upper surface
of the base member PHB at a portion thereof corresponding
to the second space 32. The second vacuum system 60 {not
shown in Fig. 11) sucks the gas present in the second space
32 through the second suction ports 61 to provide the
negative pressure in the second space 32. Accordingly, the
plate member T is attracted and held.

[0141] The space 167 is formed by the base member PHEB,
the second circumferential wall portion 62, the

intermediate circumferential wall porticen 162, and the

plate member T. The ligquid recovery ports 161, which are
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[0142] In the enbodi mrent shown in Fig. 11, the contro
unit CONT drives the first and second vacuum systens
40, 60 (not shown in Fig. 11) to provide the negative
pressure in the first and second spaces 31, 32 during
a predetermned period of tine including the period

in_which the. t P i A di ngl th
S0 Ie U0 5, B, RiROSR PG A o

subs
hel d b first .and second, holdin ortions PH
PRsE Blpd el vBrS. (ORTER O SRSORIRAT ST Gorit chtle base
unit. CONT stops the driving of the 95 recovery vacuum
sYErBRT 168544 iﬁg%&l%(Fglﬂr@Odff FHE Bt & Pp.the space
[2143] For exanpl%, when the liquid LQ inflows through

t h87gapFASE8PERg Lt'he SNFGUEN Miferdi o Sexpicttir® oris et lowed
substrate P, the liquid LQis pooled in the space 173.

The 8Kt r 8FeuAPEMESNTE e tditaides & FeBaiosed s itistidens
Pwith a new substrate P, after the conpletion of the
eXpBSarEeof© PhRefaGBser 06 P11 fexiFicafatY M-S 161,
reference to Fig. 6. The control unit CONT starts the
dieoPRgteretie rébevédyv PaCE@HSSy st/dmaleo et evhich inflow
separating the substrate P from the first support

pbREPBEE BBe aRgetNéngasuird acke Tgpace 1BE hackwkeamhce Tb of
through the liquid recovery ports 161. Accordingly,

t bee sphebe18FMbsrall-onddet d ilanig s ndgaih vies held in the
pressure. When the negative pressure is provided in
theacepiée, 167oweshéhirioggind the HWeivepasssgursd eld/ i tg Hehe space
space 173, flows into the flow passages 171 fromthe

recover Jhpot tgquid720ef whiehpliatid ovsniidrroighTiére gde A formed
liquid LQ fl ows

between the edge of the surface Pa of the substrate P and

the edge of the surface Ta ¢f the plate member T, is
recovered from the ligquid recovery ports 161 formed in the
space 167 via recovery ports 172 which are formed on the
receiving surface Tg of the plate member T and which are
connected to the upper ends of the flow passages 171.
[0142] In the embodiment shown in Fig. 11, the control
unit CONT drives the first and second vacuum systems 40, 60
(not shown in Fig. 11) to provide the negative pressure in
the first and second spaces 31, 32 during a predetermined
periocd of time including the period in which the substrate
P is exposed. Acccrdingly, the substrate P and the plate
member T are attracted and held by the first and second
holding portions PH1, PH2 respectively. In this

embodiment, the control unit CONT stops the driving of the
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toward the space 167. The liquid LQ which is allowed
to flowtoward the space 167, is sucked and recovered
through the liquid recovery ports 161 formed on the
base nenber PHB in the space 167. [0144] As descri bed
above, the liquid LQ which inflows through the gap
A, can be held by the plate nenber T. The Iliquid LQ
carchecrecovened throaghltleduirguidthecexgrpurgortfs the
172 fornmed in the plate nmenber T at a predetermn ned
tsupegraterbpexanpl e, during the exchange of the
substrate 96 P. The driving of the recovery vacuum
syc1€m 160 Fsr skepped, dunkngrhbhelexposun® ahfhes through
substrate P. Therefore, it is possible to suppress

thee fdastyabh pngf thbe: b hAYhd i mh BB SHOR xR ARZor the
during the exposure and the influence of "the

vd s &+ one 0p, t@ﬁ@%@é}éﬁ!?%%@i%hp%%@ he QHReW-$® 173. The

caused by the driving of t recovery vacuum system

géébtr$91éﬁitlé0ﬁ§ @kéﬁa?é%§?@9%?e&B@%eﬁh%d@gﬁ%BQ%b%fwith a
t

recovery vacuum sys 0 is continued durin

egggg@@% e Ob tQ?téHbﬁhéaESmE%e'EQ%V%ff PRE.ANEMW e of
rate [ g

subst S placed on the substrate-holdin

p@r(éiﬁfb&ﬂatétpiSasds%%ggh@.dt fatpt ng%&je\ﬁi t%{ oE‘i*?;e. 6.

recovery vacuum system I'S stopped 1 n order

gfgg% ?croargtgfcbfmt e€0$g¥st99§Et }ggagr%\ih@t g f tﬂzeeclotvery

causeéd, exanp y the-vibration.

' I b .
A sf‘;;é@é"l@ 18 t'}5‘8%0EQeseggggié?@ée@%gs%{@rb%%ﬁ?a%@ ¥ om

IS lee during t he exposur

R o TS oo TAE S ol P e 167
is sucked through the liguid recovery ports 161.
Accordingly, the space 167 is allowed to have the negative
pressure. When the negative pressure is provided in the
space 167, the liquid LQ, which is pooled in the space 173,
flows into the flow passages 171 from the recovery ports
172 of the plate member T. Then, the liguid LQ flows
toward the space 167. The liguid LQ, which is allowed to
flow toward the space 167, is sucked and recovered through
the liguid recovery ports 161 formed on the base member PHB
in the space 167.

[0144] As described above, the liquid LQ, which inflows
through the gap A, can be held by the plate member T. The
liguid LQ can be recovered through the liquid recovery

ports 172 formed in the plate member T at a predetermined

timing, for example, during the exchange of the substrate
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no influence is exerted on the exposure accuracy and

the Iliquid imersion area AR2 is not fluctuated.

Fourth Enbodi nent [0146] Fig. 12 shows a fourth

enbodi ment. Constructions and nodified enbodi nents,

whi ch are common to those of the first enbodi nent and
nts thereof, will be

t he i fi,ed_enbodi expl aj ned.
B o SRR FEd S o Sl TG ey Stam 8 L
expl anat.ign. Wth reference to Fiq. 12, | i gui
TSEBOBES 87kadn it CARRATS STl dalP T R dver Therefore,
liguiid LQ inflowed through the p A forned between .
th %6b§9?§tlglﬁ e ISR tfherqéal%%t‘rﬂgmbo?ﬁfgﬁe &Hiquld
and the plate nenber T held by the second hol di ng
pOTTPEAIPAR2TES BRovidied oh thth & eyt B Hitdence of
portion thereof outside the first A space 31 and the
sEBEBNH1BpatA B2 ONSEEE FFRATUES tHE G GIRWHL Y e Ridigrvwise

port 181 is provided on the upper surface of the base
néfBerdPhEB, tgﬁ APt héhfedit e ¥y regcuun system 160.
circunferential wall portion 42 of the first holdin

pbPLABA PH1I&ndst l3d ssecdddwaicuriftartentialdyaring of the
portion 62 of the second hol ding portion PH2. The

| rgqubdergcovenym porstted81 60s ipr avirdeidhatd adyposig | Ome exchange
substantially opposite to or facing the gap A The

| bfjutter ecbverytporrtt. 18bwesrerf,omieth as reewl smaditaytofP is
liquid recovery ports 181 formed in a slit form and
apbagetihenf thet sabscunfter-énrtlicalnavaddrt jpor t#i0h, 42t is

(second circunferential wall portion 62) as viewed in
adpkanakilewt hihke thiequizd vriecowe! cporteacd8dry widwlm ag estem
formed for the base nenber PHB, are connected to

160 is stopped in order tec avoid, for example, any

positional deviation of the substrate P caused, for
example, by the vibration. It is also allowable that the
recovery wvacuum system 160 is driven during the exposure of
the substrate P. However, in this case, it is apprcpriate
to decrease the negative pressure in the space 167 so that
no influence is exerted on the exposure accuracy and the

ligquid immersion area ARZ is not fluctuated.

Fourth Embodiment
[0146] Fig. 12 shows a fourth embodiment. Constructions
and modified embodiments, which are common to those of the
first embodiment and the modified embodiments thereof, will
be explained in a simplified manner or omitted from the

explanation. With reference to Fig. 12, a liquid recovery
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a recovery vacuum system 180. [0147] An inclined

surface 182 is fornmed on the upper surface of the

base nenber PHB to collect, in the liquid recovery

ports 181, the liquid LQ inflowed through the gap A
formed between the substrate P held by the first

hol ding portion PHL and the plate nenber T held by

tier set®hd whotHi hg peptiderdPH2. rEkeviencltineed isurifdade?

182 includes a first inclined surface 182A which is

i et 1 ovedd domnwagd! yhe8ghpom themkidr sk teiaecunfer entlisadrate P
wal |l portion 42 toward the liquid recovery port 181,

angh @ 1second Enektnadiguntagerti8aBrwhi ehd sHenglliated nember
downwardly fromthe second circunferential wal

PRrié o 16¢ tewasdcbhg hbguhdgr geevenys Hornt ibrdvided on
this enbodi nent, the upper surface 62A of the second

Ctt &£ UPE £ eidige r Wakb per ki EBr@@o&UE&‘é&@UfaHLﬁtsimiée&he first
tight contact with the back surface Th of the plate

3T 208148L kBcbhe ephedi ment %@@Mlﬂﬂbdﬂﬂy,-ﬁ%e liquid

t he control unit CONT drives the first and second

VAR systerE #8: 69 p(BoL ashown 't‘ﬂeHuQ)pe]rz)sJIQface of the
provi de the negative pressure in the first and second

SPACLSnhe B2pHET 1 B9 8 BEEHELAN BLRGdenPeHO K Gfstl | me
|nclud|ng the pefiod in which the substrate Pis

e ACEOIdingly; bB%EEBHSgE%% RrangLhe mOaﬂcﬁLng

T are attracted an by the first and
%ﬁﬁgﬂga n No i dipeﬁg'g@éoﬁﬁ'cz%@%m@%%%%% dﬂﬁ@%%ﬂ'bortlon 62
I's procedure, control unit stops t

gcrxfpgésﬁulgeso%?wﬁeﬁgggst bY po¥REUHMERYS! ePnLBA NG ddirery
port 181 is provided at a position substantially opposite
to or facing the gap A. The liquid recovery port 181 is
formed as a plurality of liquid recovery ports 181 formed
in a slit form and along the first circumferential wall
portion 42 (second circumferential wall portion 62) as
viewed in a plan view. The liquid recovery ports 181,
which are formed for the base member PHB, are connected to
a recovery vacuum system 180.

[0147] An inclined surface 182 is formed on the upper
surface of the base member PHB to collect, in the liquid
recovery ports 181, the ligquid LQ inflowed through the gap
A formed between the substrate P held by the first holding
portion PH1 and the plate member T held by the second

holding portion PH2. The inclined surface 182 includes a

first inclined surface 182A which is inclined downwardly
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[0149] Even when the liquid LQinflows through the gap
A during the liquid inmrersion exposure of the
substrate P, for exanple, the liquid LQ which
inflows through the gap A, stays on the gap A in the
gap A or in the space defined between the first

ci.rcu rential wall rtion.4 a t he ,secon

CFFElint BPontrar JarFFoBarCronias WitoRoE Sl g dgyard the
inflow.nto the firs ce 31 on the sjde aof, the

bacROSHr P08 BB Y0P OEhe 18dbs ot & Bk He Surface

S e 99.32 on the_side of the back surface Th of the

pﬁggé WB&SEMST}%&&H&%C‘PH@W% Yarft5oH It&‘etisgerﬁoné

contact _is brought about bhetween the upper surface
ASATEPERESPELSE WRACURPELERT &2 SRHAT DI ont B hifcovery
t he back surface Pb of the substrate P and between

t ReThppél - suffatBig2AMEPdifEdecdi@® dRRanfeldmaa 62h of the
wal I portion 62 and the back surface Tb of the plate
nefberdTCiarEmbeEsnSé Ml hwadgp@ordiiade ok dranttiplly makes
first circunferential wall portion 42 and the upper
sttPhteceRA26t rhEhsEbEnBaEKr curlacentialofndile poratiornenber
62 are subjected to the liquid-repelling treatnent
réspectively. The control unit CONT exchanges the

exposed substrate P wth a new substrate P after the
cbdp#Bli on ofh thheemppdsdmeatofshichem subdtirat P ddre contrel
explained wth reference to Fig. 6. The control unit

CONTt sCaNT sdtrheedr tiiengiektt hed rsecover wam@oumumystsdnem40, 60
180, before detaching the substrate P fromthe first

stpPpor thpent ionNEid6, 120 suclkrand deecdeemedadta dd quiagbsure in
LQfromthe liquid recovery ports 181. The inclined

stifié acerdB2ah8 fecomd epathe Base IrerherirkPHB igredetermined

period of time including the period in which the substrate
P i1s exposed. Accordingly, the substrate P and the plate
member T are attracted and held by the first and second
holding portions PH1, PH2 respectively. In this procedure,
the control unit CONT stops the driving of the recovery
vacuum system 180 during the exposure of the substrate P.
[0149] Even when the liquid LQ inflows through the gap A
during the liguid immersion exposure of the substrate P,
for example, the ligquid LQ, which inflows through the gap
A, stays on the gap A, in the gap A, or in the space
defined between the first circumferential wall portion 42
and the second circumferential wall portion 62 without
making any inflow into the first space 31 on the side of

the back surface Pb of the substrate P and the second space
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order to collect the liquid LQin the liquid recovery

ports 181. Therefore, the liquid LQis satisfactorily
recovered through the liquid recovery ports 181.

[0150] The recovery vacuum system 180 stops the

driving during the exposure of the substrate P.

Therefore, it is possible to suppress the fluctuation

o032 tde theusidei nfietseohaakeavAR2cgulibng ft idcexpodgr eenber
and the influence of the vibration on the exposure
causeschyst hendr smbagant i ahéy100 gheécaverrporacwumrought about
system 180. [0151] Wien the gap C between the first

b ouad er ent i abpevakhrpacti annp4d fantet e regcaridcumferential
circunferential wall portion 62 is made |arger than

tvhel gapo A beh weenahhetRedpasur bag€acke pef dfhehe substrate P
substrate P and the side surface Tc of the plate

neipese dwedn e@:heV\GﬁﬁekhQu@E@béU@iZRg ol dinks sefcdrhe
substrate P and the plate nenber T fromthe

G cahes oot ah1vwahll PEEtEBAS 642anBR it HeL$RRG i@lface Th of
are increased, then it is possible to nore reliably

aé’r?édpw@elzﬂéﬂm%\&% t hgg! b@léladstthhlenh@ﬁe&e sfdrrf%tce 428 of
space 31 on the side of the back surface Pb of the

substs ol e F-apdyhhersg69R4 §B§er%%tg%nt@@ srde t¥e upper
the back surface Tb of the plate nenber T. [0152] It

'éhf%é@baéiﬁmgpl@héhéécgﬂﬁ dr iR Qe rtthel RRCAVIdktion 62
vacuunlsysten1 180 is continued during the exchange of

ced %é@%@dFE F@M@VfiﬁuW@eQeﬁeQQWn%u@?@é%ﬁ%ﬁ%'S

e substrate-holding portion PHL, it is

S AL 2t o g S ot s oacn oo
%ﬁ%gﬁfg%% P with a new substrate P after the completion of
the exposure of the substrate P as explained with reference
to Fig. 6. The control unit CONT starts the driving of the
recovery vacuum system 180, before detaching the substrate
P from the first support portions 46, to suck and recover
the liguid LQ from the liquid recovery ports 181. The
inclined surface 182 is formed on the base member PHB in
order to collect the liquid LO in the liquid recovery ports
181l. Therefore, the liquid LQ is satisfactorily recovered
through the liquid recovery ports 181.

[0150] The recovery vacuum system 180 stops the driving
during the exposure of the substrate P. Therefore, it is
possible to suppress the fluctuation of the liquid

immersion area AR2 during the exposure and the influence of

the vibration on the exposure caused by the driving of the
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devi ation of the substrate P caused, for exanple, by
the vibration. [0153] It is also allowable that the
recovery vacuum system 180 is driven during the
exposure of the substrate P. However, in such a case,
it is appropriate to decrease the suction force
brought about by the recov%ry vacuum system 180 so

t hat Yﬁ%yeﬁﬁﬁgﬁmesééEﬁWa&§ i's not deteriorated and
the liquid imrersion area AR2 is not 101 fl uct uat ed.

[09553 11 n t WS eRbBdEAENE, PERESEPpER Cs diface CZR UG erential
the second circunferential wall portion 62 and the
bezklspefaten 7B ahdt hbepbaterndenteculisuestantli allyl portion
make tight contact wth each other. However, it is

ab3oial hevablerghat thannthet gagap Beityckor mig. skinlet lug face
case, it is desirable that the liquid LQ which

i pf | ofisthat subberansi deanfl the sedendurdiaceufcercdntihal plate
wal | portion 62, is recovered as described in the

fmemibeand, second enbodihenpsotEufiingEmiddimentt tOES5ubstrate
Fig. 13 shows a fifth enbodi nent of the present

i mvend i oine ghetéi hthberbOdifment the aimodinfieedntial wall
enbodi nent of the first enbodi ment. Portions or
pesisionki ¢h, ace, eeppenttoecllhoseref inbechiskst, then it is
enbodi nent, wll be explained in a sinplified manner
Obofibled:branréheecexpbagativend tWet Anfafosr efceted 1iquid LQ
Fig. 13, the liquid recovery ports, which are

P19 dele t D1 F eEONBRCENBTI baUAel Qiidef lcawethet MeaglsUdtace Pb
gap A, are also used as the second suction ports 61

fof eie substrate P and the second space 32 on the side of
the back surface Tb of the plate member T.

[0152] It is also allowable that the driving of the
recovery vacuum system 180 is continued during the exchange
of the substrate P. However, when a new substrate P is
placed on the substrate-holding portion PH1, it is
desirable to stop the driving of the recovery vacuum system
180 in order to avoid, for example, any positional
deviation of the substrate P caused, for example, by the
vibration.

[0153] It is also allowable that the recovery vacuum
system 180 is driven during the exposure of the substrate
P. However, in such a case, it is appropriate to decrease
the suction force brought about by the recovery vacuum
system 180 so that the exposure accuracy is not

deteriorated and the liquid immersion area ARZ is not
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i nside the second space 32 in order to attract and
hold the plate nenber T in the sane manner as in the
enbodi ment shown in Fig. 9. An inclined surface 192,
which is inclined downwardly fromthe first
circunferential wall portion 42 (first space 31)
toward the second circunferential wall portion 62
(Beconshspace 32), is forned on the upper surface of
the base nmenber PHB at a 102 portion thereof outside

tieL547 st spacensd andotihecfeconde sppee 32rfihe 62A of the
inclined surface 192 is forned at a position

sdhstantd pldynPPPOSEI 811 Q201 HackNent B 9aR AneThRck surface
inclined surface 192 functions to collect the liquid

of Nfh oved £ Hrpughe. L he ?ﬁBséﬁnEQﬁ@ﬂ? EBQeS%Q%thcontact

the second " circunferentia portion 62

The L i guid &%&eym'CQO%Q@EPMB1EhEQUQEth%lQ@Ra%&e E%%t a

exanpl e, ‘during the exposufe of the subsirate P, flows
2
UL RO, 1, i 908, 00 e gt e

tJhe {%‘é’ it r%{gi lﬁei‘%kfbw@’akhtgof%%o 62.ae2RY g;'?lee second

C]UI i'S°suc recovere rom he secon

suctlon ort.s. ed,sutfa f.Qr :
SR E R o LT L PE RS2 EoBE RS LY Tl orines
portlon #hereo etween.the first .circunferentia

t}bor Yo A1 Ante ?%%dsgggﬁglm0|rcunferentlal wal

portion 62. Therefore, the liquid LQ can be gathered
toward the second circunferential wall portion 62.

gap A can be satisf actariy CRABI N o

[0155] Fig. 13 shows a fifth embodiment of the present
invention. The fifth embodiment is a modified embodiment
of the first embodiment. Portions or parts, which are
common to those of the first embodiment, will be explained
in a simplified manner or omitted from the explanation.
With reference to Fig. 13, the liquid recovery perts, which
are provided to recover the liquid LQ inflowed through the
gap A, are also used as the second suction ports 61 formed
inside the second space 32 in order to attract and hold the
plate member T in the same manner as in the embodiment
shown in Fig. 9. An inclined surface 192, which is
inclined downwardly from the first circumferential wall
portion 42 (first space 31) toward the second
circumferential wall portion 62 (second space 32}, is

formed on the upper surface of the base member PHB at a
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recovered fromthe second suction ports 61. [0157]
Al'so in the enbodi nent shown in Fig. 13, the
internmediate circunferential wall portion 162 nay be
arranged as in the second enbodi nent. The fl ow passage
for recovering the liquid LQ can be also provided

bet t first circunt t.ial | | ti d
CRREESRB i =B PE G ERQAR ST cvdlil Sorerse o 400 Ehhd beond

f th dj t 103 [ Fig.. . 12. [0158],1In th L
LRBCaP At SGEr L BEA ARGy a I ERENSEr L SUFARE fkad mesition

side surface_of the second circunferen%%gl wal |
pOrPPbANB234LE PPRGPEFepel PEnt 2 HRReVER SRkt t he he
inflow of the liquid LQ intqQ the back surface side of

t heciprateSHehBEF %%?s BEFHT-PREd Ft 5 A deditis 1O,
make the upper surface and the side surface of_ the
seebhavedr EhaPBEENENE IR Prpbriiesk 68e s of the second
liquid-repellent. On_. the contrary, the upper surface
apHreWBLgFaRt 38t Had loPorkéonséeond circunferenti al

wal|l portion 62 may be nmade liquid- attractive or

| ob®elic. Thet hiquidséQ,i whiishaligd lgiWsowdtsicaigty the gap A,
provi de, for exanple, a recovery port for recovering

t fier | egaind1&£Q dnrangi decokxpheulrack fswifeacaibaftratee P, flows
pl ate nenber T. [0159] In the enbodi nent descri bed

above, thhesptahd sperkel2Tvis foemedpWlt krghehe space

pl at e- shaped nmenber. However, the upper surface of
thetsedist tht ef stagecRSEundy ree thaimed 1 IwWddrtaion 42 and the
plurality of plate nenbers. Further, the function to

ask tishdt berposferentihei ght)l aedidornt e ,i reld natd dniqfid LO

is sucked and recovered from the second suction ports 61.
The inclined surface 192 is formed on the upper surface of
the base member PHB at a portion thereof between the first
circumferential wall porticn 42 and the second
circumferential wall portion 62. Therefore, the liquid LQ
can be gathered toward the second circumferential wall
portion 62. Therefore, the ligquid LQ, which inflows
through the gap A, can be satisfactorily sucked and
recovered from the second suction ports 61.

[0157] Also in the embodiment shown in Fig. 13, the
intermediate circumferential wall portion 162 may be
arranged as in the second embodiment. The flow passage for
recovering the liquid LQ can be also provided between the
first circumferential wall portion 42 and the second

circumferential wall portion 62 as in the fourth embodiment
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the plate nenber T in the Z axis direction may be

added to the second holding portion PH2 so that the
surface Ta of the plate nenber T is substantially
flush with the surface Pa of the substrate P. Sixth
Enbodi ment [0160] Next, an explanation wll be nade
about another 104 enbodi nent of the substrate stage
RSTosubstfate hdl der PH), especially about a

nodi fication of the first enbodinment. In the

fpd1%8d ng expl anat éobodihentodssitubkede abovrponéEt sipper
which are the sanme as or equivalent to those of the

estbogh fB N5 deser sbed shevaceabe desi geabed ky ridi@ferential
same reference nunerals, any explanation of which

Wdil1 bsorsispl §3i §9e011@{ﬁ.8t—@@peﬂ§2éﬁﬂ Fgwel4rshamera the
plan view illustrating a substrate stage PST of this

qM%%%wﬁ%E cid 01143180 iAtostHe paeki enalfavieeWide of the
illTustrating the Substrate stage PST (substrate

hol def e Wt h; & H&smme@eao Fhese 14 apdnlld tdhéake the

substrat e hol der i ncl udes a base nenber PHB, a

fm‘f%é hol ding postign BikewWai,chake E@_r med ise e base

PHB and which attracts and holds the substrate

tchlia%ase Eht fé’idw legBE\AEBnPE'% whi gt '1§qquHI%%ﬁéllent On

Ich attracts and hol

nme C tynef St
Ufglcaleig Tertns Tike Wil 4 qupice o oo

fornedy é%#?y gr@n%hé dwggiﬁb agwﬁt%gnma B@“M&He'f&quld—

ase me ich attracts and

é%tra Jjggqgg Pygﬁﬁl gberIIZthgstEQS%|C|QlH% %ﬁj&be
allowable to provide, for example, a recovery port for
recovering the liquid LQ on a side of the back surface of
the plate member T.

[0159] In the embodiment described above, the plate
member T is formed with one plate-shaped member. However,
the upper surface of the substrate stage PST may be formed
with a plurality of plate members. Further, the function
to adjust the position (height) and/or the inclination of
the plate member T in the Z axis direction may be added to
the second holding portion PH2 so that the surface Ta of
the plate member T is substantially flush with the surface

Pa of the substrate P.

Sixth Embodiment

[0160] Next, an explanation will be made about another
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substrate P attracted and held by the first hol ding
portion PHL. The first plate nenber Ti and the second
plate menber T2 are distinct or separate fromthe
base nenber PHB. The first plate nmenber Ti and the
second pl ate nenber T2 are provided detachably wth

r%rﬁg%‘&t&mfeﬁtt %g hage sn%rg[tlﬁratPH%t%f 105;*%61*01%1{5& #e holder

PH, a are exchang e first

Seher SEESRigary &Y 2%??“%&1 t#“%mvf* oriion B
hrenbcsaﬁrlf %(%%hol &%f tth%e ffolloauﬁﬁé}ate%(p@a@aegl -(IJ-{ 1!}%1 ccgystltutlve

e secon I'ng portion I S arrange

vicinit rface Pa of the substrate P hel d by
tﬁgmpf)f%gg I’tolwgk'l S‘ GO ITOT PAMS AT dcd T4 Hig- 2 ¢ those of

back su f b of the fi | ate nmenber, Tl
AR e A ﬁt?é’p i P TS phae seme
surface Te of the second 2. are als
{FRECSEPFRGBSTErPde” bt iow Bl gt o nd G Th oo
i e first plate nenber T| |s a substantially

gﬁp Ffﬁﬁ 8r, °Hrid¢ s -arranged to surround the
substrate P held_by the first hol ding portlon PH . The
skPtgéé Ta 8f9t hé4r.s|h§wsp|aatpelart>eﬁt9&Wﬁ et byl ihed

second holding portion PH2 is arranged around the
sebbbEapbePshelg BBV e thilssterisidiing por tTeh- PH  shows a
and is formed to surround the substrate P. That is,

t edei pectpharé wemberl ITRsfromtsing Hend | b sUFd B eStiRge PST
around the substrate P held by the first holding
poetbehrPHE. hpdUe4] BAS -sh&ath redigfende thelgig erld and 15,

shape of the
the substrate holder PH includes a base member PHB, a first

holding portion PH1 which is formed in the base member PHB
and which attracts and holds the substrate P, a second
holding portion PHZ which is formed in the base member PHB
and which attracts and holds a first plate member Tl in the
vicinity of the substrate P attracted and held by the first
helding portion PH1l, and a third holding portion PH3 which
is formed in the base member PHB and which attracts and
holds a second plate member T2 in the vicinity of the
substrate P attracted and held by the first holding portion
PH1. The first plate member T1 and the second plate member
T2 are distinct or separate from the base member PHB. The
first plate member T1 and the second plate member TZ are
provided detachably with respect to the base member PHB of

the substrate holder PH, and are exchangeable.
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second plate nenber T2 is forned to be rectangul ar as
viewed in a plan view to extend al ong the shape of the
base nenber PHB. The second pl ate nenber T2 has a
substantially circular hole TH2 fornmed at a centra
portion thereof to nake it possible to arrange the
substrate P and the first plate nmenber Ti in the hole
THP16Fhat Ehet hérsécbhdtpl BEBLEO6 TRefSer rFANdedg in the
substanti ally annul ar nenber. The second pl ate nenber
T2i¢snary anfethar euhdtrhtesibbeidt &yPthel d ingt tied ding
first holding portion PHL and the first plate nenber
Tworthedn Bylt heTbecendfhokdilragopothicof iPH2, pdrd e snember T1
arranged to surround the substrate P and the first

plal@ enbiee Jdcodbehsédaond pbatéonembiér 1E2 arwleingted sin the
held by the third holding portion PH3, forns the flat

suird et Ydo At thbesuodhsedeaob it haef sudls tplaatee Pnevdier by the
Ti with respect to the substrate P held by the first

hod b hoh D i @npPHE i ch0285] Eacbuefatke Thi asid pl &leeck surface
menber Tl and the second plate nenber T2 has a

t1 cknesise Wi €8t | g1appr axinpatelry saee f1as thatfaefed hElat
substrate P. The surface (flat surface) Ta of the

fddstighat e nepbesuTrabel dabyntihensegart Rel:dar@ Te of the
portion PH2, the surface (flat surface) Td of the

sacnl plate neaber T2 hekdabyot heathisig Meldi NnFlat

portion PH3, and the surface Pa of the substrate P
held yndhe first holding portion PHL are
substantially flush with one another. That 1is, the

sigfese of Abesfigstipl ptg meabery Il rand t e o 9U{edBR Yy T1 is
of the second plate membef T2 formthe flat portion
\Mﬂéﬂbgééﬁyﬂ§ff§t£§£L¥a£lMéﬁbg&thakﬁei§u59%§%dgatggesurround
the substrate P held by the first holding portion PH1. The
surface Ta of the first plate member Tl held by the second
holding portion PHZ is arranged around the substrate P held
by the first holding portion PH1, and is formed to surround
the substrate P. That is, the first plate member Tl forms
the flat surface Ta around the substrate P held by the
first holding portion PHIL.

[0164] As shown in Fig. 14, the outer shape of the
second plate member T2 is formed to be rectangular as
viewed in a plan view to extend along the shape ¢f the base
member PHB. The second plate member T2 has a substantially
circular hole THZ formed at a central portion thereof to

make it possible to arrange the substrate P and the first

plate member Tl in the hole TH2. That is, the second plate
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substrate P around the substrate P. [0166] The surface
Ta of the first plate nenber T1 and the surface Td of
the second plate nenber T2 are liquid- repellent with
respect to the liquid LQ Further, the back surface
Tb of the first plate nmenber Tl and the back surface

Tﬁe trh%ZS?L%o%d s%lb%tt%n@'gqhé/ i%rﬂfl%{é?&?klélxg% dﬂll}l]& second

repe ént “with respect to

bgi%g@?éﬁ%ﬁ%ﬁgH@f g%r%\ﬂ&%tor 6<1;1tro r}ocl q:er{e Pﬂlﬂ%b gtoé n}.?qqeld by

ul"ar as Vi

MpLOLS 93 fhor e dterf enome atﬂeﬁgsc( 9 fo a§u§' Miper 11

€ position ase nenber subs

P ned on_t t.ual | er ul ar, si d

ChkrgiEy' 8 tﬁscsggiw?wgﬁbl&g olfd"% @%ubasw St B rranged to

hol der e t he

AR SR R i Ml R LT

that the flat _surface f flat surfac rOVI ed

D BboREratel pIBRE ferpen2 . Hiaiah Tadtat iy e fffra

surigce Pa of .t he ﬁgld substrate P when he s strate
hBEJPOF6168] TAS sKOWTS 18 & Lafs, 54 the

holdlng ortlon PH1L of .the substrate holder PH

i REFEdES aff &t LdgmveRadGppsiPeortd ont U MHIRGFT to the

formed on the base nenmber PHB, an annul ar first

cPreahrftarenti &Fldally ﬁéret it Si2 RS Pottordred bhr

t he base nenber PHB to surround the circunference

thR1PPIst sBppbr OTprei dig ke Plarke It @ﬁuﬁq%the second

port 41 which is formed on the base nmenber PHB at the

i psatle nembeheTRi het ei tbdoferss ivilioialls pomionieiely same

The first

as that of the substrate P. The surface (flat surface) Ta

of the first plate member Tl held by the second holding

portion PH2, the surface {flat surface) Td of the second

plate member T2 held by the third holding portion PH3, and

the surface Pa of the substrate P held by the first holding

portion PH1 are substantially flush with one another. That

is, the surface of the first plate member Tl and the

surface of the second plate member T2 form the flat portion

which is substantially flush with the surface of the

substrate P arcund the substrate P.

[0166] The surface Ta of the first plate member T1 and
the surface Td of the second plate member T2 are liquid-
repellent with respect to the liguid LQ. Further, the back
surface Th of the first plate member Tl and the bkack

surface Te of the second plate member T2 are also liquid-
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support portion 46 and the first suction port 41 are

formed as a plurality of first support portions 46

and a plurality of first suction ports 41,

respectively, and uniformy at the inside of the

first circunferential wall portion 42 respectively.

The upper surface 42A of the first circunferentia

wagbe poettonid? respppbstrethe diduaci Ag-108 the back
surface Pb of the substrate P. The first suction

pbe16€7N1 ar@Bheohaset rdmberaPHEr sif vheusmisystedm 4@ lvier PH is
flow passages 45 respectively. The control unit CONT

dfé mesdthe béi reEt¥AGUUAYSYSt @Med@d anatat pach andwhol d
the substrate P on the first support portions 46 by

REOVrEkig wherpegabBVeorPlessur € nitl riree cheftetr sSPaCc e o3l
by sucking the gas (air) present in the first space

e S35 F PHdele Yo e BaserMeRBeba sRHBenlRe fiHESt(substrate

circunferential wall portion 42, and the substrate P.

69 - The, S@ﬁ@néobﬁég'aﬁ EQBthQ%uPﬂ@yO%e&@%daﬂaﬂﬂéﬂf%lde

hol der PH i ncludes a substantially annular second

%J%@é et i ghe WBLLe PRELLER BARWRICH HeS f. 1B d 1@ HNRjer PH.
base nenber PHB to surround the first circunferentia

walde Portipn,42,0fnthesfipat nBokdi RY PN F) ’adﬂqof the

annular " third circunferential wall portlon 63 whi

| 5 OVd deds £ OuL m}»ﬁ@ 196f§fﬁ@ad 6 rt%%f %%ntm%lt vgadﬂfﬁé;e

portlon 62 and Ich 1s fornmed on base nenber

(CZEuSM ropnd Lher,segond %k&@&dﬁf@@r %%%r%'mﬁ%‘t‘el@ﬂetdt%ely in a

a second convex support porti

C|ﬁ%ﬁ%}ereh??%?ﬁgafﬁgggﬁ%Fgﬁg erge%ﬁ ¢ P12 eerate 2

when the substrate P is held.

f0168] As shown in Fig. 15, the first holding portion
PH1 of the substrate holder PH includes a first convex
support portion 46 which is formed on the base member PHB,
an annular first circumferential wall portion 42 which is
formed on the base member PHB to surround the circumference
of the first support portions 46, and a first suction port
41 which is formed on the base member PHB at the inside of
the first circumferential wall portion 42. The first
support portion 46 and the first suction port 41 are formed
as a plurality of first support portions 46 and a plurality
of first suction ports 41, respectively, and uniformly at
the inside of the first circumferential wall portion 42
respectively. The upper surface 42A of the first

circumferential wall portion 42 is opposite teo or facing
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third circunferential wall portion 63, and a second
suction port 61 which is forned on the base nenber
PHB between the second circunferential wall portion
62 and the third circunferential wall portion 63. The
second circunferential wall portion 62 is provided

outside the first circ erential wall_portion_ 42

VPR PashesrTeaThat168 e Wit o P Thal e fret suction
circunferential wall portion 63 is provided further

oBPET e 1t hE FSeCoRI G e Fertiz vb%qu%omw&@ via flow
The second gupport paortion 66 and the second suction,
pBRESBECSr 8°f GPREE Cds VE 1Y -ur il P ¥t Kele o s by térives the
p%rtions 66 and a plurality of second suction ports

6

1rsEe¥pelimy 81y eind Qudit GYiaR Petdisena it Qe otigpstrate P

circunferential wall portion 62 and the third ‘
cPRctiftef énfiar URROK tpHrOttdw el 4 dpedtiamidingrigie negative
upper surface 62A of the second circunferential wall
pBFEEBHI B2 1Nafklict Ké rppEiPasier FPac @B IMN DL thetichigap (air)
circunferential wall portion 63 are opposite to or
fREPRGNEheNbABR SarBaceprRscofl]l thie Hdursieplhit heenpese member
Ti. The second suction ports 61 are connected to a
sBEBndthachunssy stemued evica thilagwwsdds ages- 85 42, and the
respectively. The control unit CONT drives the second
vaeonshrayst 8m 60 to attract and hold the first plate

menber Ti on the second support portions 66 by

pf@V68i ng tibe negehidvéocpressumpentndrheecond spangstrate
32 by sucking the gas (air) present in the second

sipatge 82P8ut nolunded hy stipethase a Imenkem BEE: ddwnd

second and third circunferential wall portions 62,
63irandféhentibst walat ecrener 6P which is formed on the base
member PHB to surround the first circumferential wall
portion 42 of the first holding portion PH1, an annular
third circumferential wall portion 63 which is provided
outside the second circumferential wall portion 62 and
which is formed on the base member PHB to surround the
second circumferential wall porticn 62, a second convex
support portion 66 which is formed on the base member PHB
between the second circumferential wall portion 62 and the
third circumferential wall portion 63, and a second suction
port 61 which is formed on the base member PHB between the
second circumferential wall portion 62 and the third
circumferential wall porticn 63. The second

circumferential wall portion 62 is provided outside the

first circumferential wall portion 42 with respect to the
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[0170] The third holding portion PH3 of the substrate

hol der PH includes a substantially annular fourth
circunferential wall portion 82 which is forned on the

base nmenber PHB to surround the third circunferentia

wal | portion 63 of the second hol ding portion PH2, an
annular fifth circunferential wall portion 83 which

i $ipsovepdedel}0. ouTsiedéntirel fodurcium femegumifadr eretlilalportion 63
wal | portion 82 and which is forned on the base
nmeabproPHBetiofsurheundut-lka def ainet kecicrcunrfierenifatential wall
wal | portion 82, a third convex support portion 86

wboehibs B0t methensthenkiasepipemiend?HB orbeidaveatd tftee second
fourth circunferential wall portion 82 and the fifth
csncunber pattablwakk gortieon a83,a andira iy b Susdd® support
port 81 which is fornmed on the base nenber PHB between

thertionst Bochhguaf enartilak walfl seAIdiO® B2 ard gdwers 61,
fifth circunferential wall portion 83. The fourth

créspatereal yal anal LinRebliaR 82 thepr aHded QiRsi de
the third circunferential wall portion 63 with

respeehrtPehN€a1SREONdSR2GRN3S2 Eh fiHd Rhird
circunferential wall portion 83 is provided further

oi St@RrL Penf OHIt Rathr puieLentgzal Wldot iRty ON Bee upper
The third support portion 86 and the third suction

POkt £8de agenf 9 NBHeas e oBU LA icti fRfr il SHPPOIdortion 62
portions 86 and a plurality of third suction ports 81,

resPectd VebYye r a4 HREEOEARY cRetwren 1iihg fauWdlrerential wall
circunferential wall portion 82 and the fifth

R A L R s A T R
F%Héifgk§@ plate member T1l. The second suction ports €1 are
connected to a second vacuum system 60 via flow passages 65
regspectively. The control unit CONT drives the second
vacuum system 60 to attract and hold the first plate member
Tl on the second support portions 66 by providing the
negative pressure in the second space 32 by sucking the gas
{air) present in the second space 32 surrounded by the base
member PHB, the second and third circumferential wall
portions 62, 63, and the first plate member TI1.

[0170] The third holding portion PH3 of the substrate
holder PH inciudes a substantially annular fourth
circumferential wall portion 82 which is formed on the base
member PHB to surround the third circumferential wall

portion 63 of the second holding portion PHZ, an annular

fifth circumferential wall portion 83 which is provided
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and the upper surface 83A of the fifth circunferentia
wall portion 83 are opposite to or facing the back
surface To of the second plate nenber T2. The third
suction ports 81 are connected to a third vacuum
system 80 via flow passages 85 respectively. The
third vacuum system 80 is provided to provide or
generate thike oegat e RnessWehd k@ i T dbspacen 144 33
surrounded by the base nenber PHB, the fourth and

fihfitth 16 rewnker ent itdle Walde RRIMHONSIB2, £ 83 uaRcutderhe
second plate nenber T2. The fourth and fifth

Goh G enenlidle el J0rfd 10N, 8% i &3 d4nc 100 B8 édnvex
outer wall portions to surround the outer side of the

tsnlpb@r%peeet%%n' RG Waiing, tfge £dhidd &{Jp@[%tbeeétm@fﬂeer PHB

The control unit CONT drives the third vacuum

%ﬁ%&e@m@h@f BEE%thlmm&ﬁﬂea]?‘Qﬁélnﬁ p[?&@i&n n@@beﬁd the

T2 on the th support portions 86 oviding th
@mw \ee(rgﬁ %%We%t'l%f %fjﬂ'eaod% 68333 33%% SUEKLPY suction

e gas present int space

?B?[o%nd%gl%% Egeég (%meTqﬂmP@%séi@%ﬁ@%%tpﬁéngehween the

C|rcunferent ortions

‘Jc_'gﬁ §6§fgﬁmfg?gpl%r a-5_2 M{e{-i]loll?g%r fé z Sé Cya‘EHé‘In‘klfF]h

pl‘OVI nega IVG pressure I n

c&E:éL 323 ﬁt%%'l Seconcd ofaghim @%StfemP for

provi glng he ne e)pressure in e secon space

2 t he thlrd cyum,syst 80 for V|d

AgyaPoat gl R P pao Lo g “b0P LS e
dependent fron1on anat._her The troI

HO B Anr e b e s Jypcooﬁﬁlroan v Petpeer: e the

gg 5%5'382c8f35he The fifth circumferential wall portion 83

15 provided further outside the fourth circumferential wall
portion 82. The third suppori portion 86 and the third
suction port 81 are formed as a plurality of third support
portions 86 and a plurality of third suction ports 81,
respectively, and uniformly between the fourth
circumferential wall portion 82 and the fifth
circumferential wall portion 83 respectively. The upper
surface 82A of the fourth circumferential wall portion 82
and the upper surface 83A of the fifth circumferential wall
portion 83 are opposite to or facing the back surface Te of
the second plate member T2. The third suction ports 81 are
connected to a third vacuum system 80 via flow passages 85
respectively. The third vacuum system 80 is provided to

provide or generate the negative pressure in a third space
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first vacuum system 40, the second vacuum system 60,

and the third vacuum system 80. The control unit CONT

is capable of independently perform ng the suction
operation for the first space 31 by the first vacuum
system 40, the suction operation for the second space

32 by the second vacuum system 60, and the suction
operauiomufcedt hg therdase2mephes BBBhy thke fiohintd and fifth
vacuum system 80 respectively. For exanple, the
coitcohfement CONTwabht poksibhe BRrs63vaendmtheyseemnd plate
40, the second vacuum system 60, and the third vacuum
systieanr 802 r esPeet fvekyhsentihat. fthe cpressdeeent ittle wall
first space 31, the pressure in the second space 32,

gt t 1dves pg2ssBBefiuncthent her dnspater3%artdy poertions to
different from one another. [0172] In this
enbochuredt thé obuexanpl@e arfgapeothabkautspalel 330 ihcdQuwdihng the
is formed between the outer edge portion of the

sitbstd adepfo bel gobyibhe Bi( st Thel dbagrpar indn BdNTard ives
the inner edge portion of the first plate nenber T1

pryi etk arespduh heysubst sat ecPatArpeedeher Moled tgep.second
for exanple, a gap of about 0.1 to 1.0 mmis also

froraed ndetaeenzt be eHtetnhedaespepbiren pofr ke o igesthy
pl ate nenber T1 held by the second hol ding portion

Ak A e hONLELHUGe PREELAROfint RBeS@HANd RRlR 33 by
é?%%er TéyprOV|de% aroﬁng t he fI%St pl ate menber T1.

[QIA3In PHO) 851 081150, - 0BERR ks adapted AP dfaenaixch
portion NT (or the orientation flat portion) forned

QI AN SUDSY T 8hE BaskSmbRbERAphE!, the fihstcrPlafe fifth
menber Ti

circumferential wall portions 82, 83, and the second plate
member T2.

[0171] The first vacuum system 40 for providing the
negative pressure in the first space 31, the second vacuum
system 60 for providing the negative pressure in the second
space 32, and the third vacuum system 80 for providing the
negative pressure in the third space 33 are independent
from one another. The control unit CONT is capable of
individually controlling the respective operations of the
first vacuum system 40, the second vacuum system 60, and
the third vacuum system 8C. The control unit CONT is
capable of independently performing the suction operation
for the first space 31 by the first vacuum system 40, the

suction operation for the second space 32 by the second

vacuum system 60, and the suction operation for the third
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arranged around the substrate P in the sane manner as

in the enbodi nent described above. The first
circunferential wall portion 42 and the second
circunferential wall portion 62 also have shapes

adapted to the notch portion NT of the substrate P.

[0174] The upper surface 42A of the first 113 |

chpaemt 27 dny | Bhewah i rpoverenmaystRe BPpsESeaFFaveigaa For
of the second circunferential wall portion 62, and
tvearupper therfanere3funitt RNt hipateprreuirher éntphl vacuun
wal | portion 63 are flat surfaces in the same manner

asy $irert &0 enblodi senonddescritbedyabave 60Fuanheithet kaird
upper surface 82A of the fourth circunferential wal
poadian SPsaed Eherappectisatyace 8BAtothehereisfufe in the
circunferential wall portion 83 are also flat

sty fsicespaespett i vekyprEH3dbe Thether secougpeprce 32, and
portion 46, which is included in the first hol ding

potid i pred¥Hlrei snf oheedht odhapecthd83 sawe beeidgfitfegent from
that of the first circunferential wall portion 42, or
tdvee fastnsdpport portion 46 is formed to be slightly

hi gher than the first circunferential wall portion
Apo1WEN thenfinst sppeeiRédnts @blowednidehawe gialpe of about
negati ve pressure, it is possible to make tight

cont act 1 betyeenst kg hagkpauitasetBe ofitldie csystcatrdon of
P and the upper surface 42A of the first

cigcunfscential pwakhapeyt A £4251 The 1386RNGoSHARMY PHL and
portion 66, ich is included in the second hol di ng

wh
POfd i £¥Qe%$é EQEEEgnthbEhélEQQ%EYEle&h%knkﬁﬁnTﬂhe
second circunferential wall portion 62.

provided around the substrate P. A predetermined gap, for
example, a gap of about 0.1 to 1.0 mm is also formed
between the outer edge portion of the first plate member TI1
heid by the second holding portion PH2 and the inner edge
portion of the second plate member T2 provided arcund the
first plate member TI1.

{0173] A projection 150, which is adapted to +he notch
portion NT (or the orientation flat portion) formed for the
substrate P, is formed for the first plate member Tl
arranged around the substrate P in the same manner as in
the embodiment described above. The first circumferential
wall portion 42 and the second circumferential wall portion
62 also have shapes adapted to the notch portion NT of the
substrate P.

[0174] The upper surface 42A of the first
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Even when the second space 32 is allowed to have the
negati ve pressure, the predetermned gap B is forned
bet ween the back surface Tb of the first plate nenber
Tl and the upper surface 62A of the second
circunferential wall portion 62. The third
circunferential wall portion 63 is fornmed to be

shd ghirhye tonel at hagl t hgosecondasyppaet uppérpentifaacb@a of
or the third circunferential wall portion 63 is

fia{dreds d o dHayer ahn BOPEAKL ARL ﬁbYlSEE@tﬂéhQBQ ,asnthaheotipper
the second support portion 66. The upper surface 63A

ofy ki fiece LEBA Ao £1 £UMERE £ b@kcmkgr@%&b@n wi31apdrthen 63
back surface Tb of the first plate nenber Ti nake

%ﬁﬂ“ff§mt§§ff¥&é§ 1 faEROLBRE. mEQﬁé@]aghﬁnh%h@h%m%Bdlment

e second support portion 66 and he hei ght of
1S4 4 ent I t 62 ego
gﬁgern1ned SO t%at %ﬁktﬁg%k gﬁ%fgggeTbsgg%?ﬁ% Plﬁé?f the

econ circunteren ortion nmeke

éﬂgfgé Vﬁéﬁ Oga%% O%D§£¥hgbﬁgﬂﬁﬁggg ﬁh%aigc%QQtlon 83

support” portion Re thi

b set e TacERy r%%géeg§%vg?8r ﬁida' bet veen t he
Ll a0 o5R ok TWe Rl BOREFelinflr cHPiAT v 1oL uded
W e <yt Lol 1536@%2%‘5%%%%S?é%%%%ﬁe%”&%%ge the

is formed to be slightl her than the fourth
S ek Ent | a8 Vﬁ@% Bth%n gysfpgircumferential wall

portion 42, or the first support portion 46 is formed to be

péo%hec é@@éu@#a@@ﬁ%wﬁ Heper Bémeﬁe gZé\ngf tthréeulpper

slightly higher than the first circumferential wall portion
42. When the first space 31 is allowed to have the
negative pressure, it is possible to make tight contact
between the back surface Pb of the substrate P and the
upper surface 42A of the first circumferential wall portiocn
42, The second support portion 66, which is included in
the second holding portion PH2, is formed to be slightly
higher than the second circumferential wall portion 62.
Even when the second space 32 is allowed to have the
negative pressure, the predetermined gap B is formed
between the back surface Th of the first plate member TI1
and the upper surface 62A of the second circumferential
wall portion 62. The third circumferential wall portion 63

is formed to be slightly lower than the second support
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the fifth circunferential wall portion 83, or the

fourth support portion 86 is forned to have an

approxi mately sane height as that of the fourth
circunferential wall portion 82 and the fifth
circunferential wall portion 83. The upper surface

82A of the fourth circunferential wall portion 82,
therupper 66ur baceh83AnbEdt R rENRERTEDS igilr WaRfePORtiign 63 is
wal | portion 83, and the back surface Te of the

sBooned ptat bawenber ageromkaatiedht semnt At olitt RSokdat of the
another. A predeterm ned gap may be forned between the
backosdr fappoTe pbrthensééondTpkatppreniser fEZearkd? iid the
upper surface 82A of the fourth circunferential wal
poritFancB82cuandrbetneenwthé back isur fodcenfe taued baliek surface
upper surface 83A of the fifth circunferential wall

post bontB3. £ O478p1 knet hiemberbddi mekts, ttilydtf icostt sgitatwel th
menber Ti and the second plate nenber T2 are forned
ofadhfberent materials. The durability performance of

the liquid repellence of the surface Ta of the first
pteiespenberhdi neighhi ghietnkhaecohe dwpahidt thertion 66 and
performance of the liquid repellence of the surface

T, of egendypl el chaferk@kiQ ki 1tihigh e 62
eﬁ%%d?%£§h§ ?ﬁeg??rEFQBEEPE éghbgF T1, whlchlsgbr won

aééﬁnggddétgrﬂgnéae SUbgtkat g ePrack @G eOfin f the first

exanp uorine-based resin material such as PTFE

Péygeﬁéﬁggyo@Qﬁégﬁl%ﬂg)u %@xig%f¥§8§ drand s thee second

secon of silica glass

(Qlééﬁ%f ggﬁt%gyr%gﬁﬁ dr:the RackSW kack T ottt heith

ide sur surface opposite to or facing the
fégéﬁ BLQE?.HE?HSrhEHEht of the second support portion 66

and the height of the third circumferential wall portion 63
can be also determined so that a small gap is formed
between the back surface Tb of the first plate member T1
and the upper surface 63A of the third circumferential wall
portion 63.

[0177] The fourth support portion 86, which is included
in the third holding portion PH3, is formed to be slightly
higher than the fourth circumferential wall portion 82 and
the fifth circumferential wall portion 83, or the fourth
support portion 86 is formed to have an approximately sane
height as that of the fourth circumferential wall portion
82 and the fifth circumferential wall portion 83. The
upper surface 82A of the fourth circumferential wall

portion 82, the upper surface 83A of the fifth
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are coated with a liquid-repellent material. The
l'iquid- repellent material includes, for exanple,
fluorine-based resin materials such as

pol yt etrafl uoroet hyl ene, acrylic resin materials, and
the like in the same manner as described above. The
pl ate nenber T conposed of silica glass is coated

wWihctheekbadi direpell gptrrBhenizal a8 e deses ihe@GFace Te of
above. Accordingly, the surface Td, the back surface

Tene and-the st decsHehpee T ﬁ&kbh%l%%%o@%nQbQREW1th one
menber T2 are liquid-repellent with respect to the

|é§%%ﬁerLC?Ae?P§SEt¥§hYneBO%§9]mé% %QOW%rh%dF%%tWB%n &he

reference portion , Wwhichis provided wt
§§ Ff&@ék§eNEPltHEW%EQBnddﬁﬁb%'n%e%B%rp@%‘édHWéﬂe upper
strate W th respect to he i1 mage of
pﬁﬂff& Oézz&hgfnﬁﬁé %EQtHegﬁg'&%‘%e‘ﬁe%tE 8 m%rl(ij ga‘ft%rbn 82
optical system PL, rovi at a etermn
i t | at
PR L7008 DL g0k, e SECONY e TR o

oef eﬁﬁé‘cflf%féfﬁcgﬁE?EQﬁt g“%/a'ﬁv | g‘&%%ete%c“ ng

eterm position on the

S &7 L0 SRR TRl s 72 ane

surface of the reference plate 400 are substantially
fq%}%h‘s%?’h A thed tQ UPeRRET 38 PrEné OLHESt Pat €18 110 oy

the first holdin ortion PHL. The reference plate

F0- AP Y e r%l?%r%‘ﬁg%blbbi:iﬁ BR*$66™RAFENG HRge 1iquid
reference marks MFM PFM are al so. coated wi th the

ITSRA GG PNt PrateFFAFS TReOhppee first plate member T1

is higher than the durability performance of the liquid
repellence of the surface Td of the second plate member TZ.
[0179] In this embodiment, the first plate member TI1,
which is arranged around the substrate P, is formed of, for
example, a fluorine-based resin material such as PTFE
(polytetrafluorcethylene). On the other hand, the second
plate member T2 is formed of silica glass (glass). The
surface 7d, the back surface Te, and the side surface Tf
(surface opposite to or facing the first plate member T1)
are coated with a liguid-repellent material. The liquid-
repellent material includes, for example, flucrine-based
resin materials such as polytetrafluorocethylene, acrylic
resin materials, and the like in the same manner as
described above. The plate member T composed of silica

glass is coated with the liguid=-repellent material as
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surface of the reference portion 300 and the upper

surface of the reference plate 400 are al so

liquid-repellent. [0181] A width H of the annularly

formed surface Ta of the first plate nmenber T1 is

formed to be Iarger than at |east the proj ection area

ARL. Accordin , when the edge area E of th

sG‘S§FFéP§dP5P§V§ubJ EQET H3 e éS&?osi}’rrefaQ%eTCirlﬁhe back

exposure |light beamEL is not radiated onto the second

pEatéarenBer 723 AdGordidfyldpriacs s padsitblie frond plate

suppress the deterioration of the |iquid repellence

ofepRersipf age 1idiudd mePedd@aid "oltdt e aidfiser 2. tirhel iquid

material itself for formng the first plate menber Tl

t 6RbseEpPeadigedd-with the exposure |light beamEL is

the liquid-repellent material (for exanple, PTFE).

The1lgdd abi | Asy sperforimarfoe .ofl 4/he Hdiguiahgepedttenge 300,

of the surface Ta of the first plate nenber T1 is

hiwgheh tbaprole dedr akith tre fleerdrarerarascofMEMe PIN gik d

repell ence of the surface Td of the second plate

maatenifz. theepefkardoreveh tde s e exposunel th ghéspect to

beam EL is radiated, the Iiquid repellence is not

deher ioratedfi Ahet hatswrimes Theoofmddie saconsk pfatiged via the

menber T2to a great extent, thereby making it

ppssibteiba BRiratailn sthe dn qui,d 19 epeldiense f1oraa | ong

period of tinme. Although it is also conceivable that

t becgeeenaipkat poremaen B2 ithd auwthaf ,7a fOf &xanddesnd

PTFE wi thout form ng the second plate nenber T2 of

s?hhea gkassr rhe nmat eldmlrdiele faradangdde wecemdis used as
ate nmenber T2 is preferably silica glass in order to

f@ﬁgw ré?_gréﬁf:@r eNee R ks MtMe RRM Iy tdie saeenek péat £ng
nme er

system, is provided at a predetermined position on the
surface Td of the second plate member TZ. The upper
surface of the reference portion 300 and the upper surface
of the reference plate 400 are substantially fliush with the
surface Pa of the substrate P held by the first holding
portion PHLl. The reference plate 400 and the reference
portion 300 having the reference marks MFM, PFM are also
coated with the liguid-~repellent material. The upper
surface of the reference portion 300 and the upper surface
of the reference plate 400 are alsc ligquid-repellent.

[0181] A width Ht of the annularly formed surface Ta of

the first plate member Tl is formed to be larger than at
least the projection area ARl. Acceordingly, when the edge

area E of the substrate P is subjected to the exposure, the
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When the reference marks MFM PFM are fornmed on the
surface Td of the second plate nenber T2, the upper
surface of the substrate stage PST can be nade to be
the full flat surface. Accordingly, in this

enbodi nent, the full flat surface having the liquid
repellence is formed such that the second plate
merpesulz, 1whhehbesni It He area mali kR igrrtadiaiedsecond
with the exposure light beamEL, is fornmed of silica

gbasse hbrbeef epencedmrks fiM, RiMiar @ Jrimed: otb dhpress
surface Td; and the second plate nenber T2 fornmed wt

t hger ek eeenee afanks olFMhePiMGS L£aatRd Midde tde the surface
liquid- repellent material. It is also allowable that

onkyoenenef sethadr ghereneeumrnk M and the deferencesis ror
mark PFMis fornmed on the second plate nenber. [0182]

|fokﬁiﬁ?efﬁéabh§sﬁ:h§tlaﬁc|%em\@nﬁu@} ht1 afo tthe swd@ceedavith the

of the first plate nenber Tl is formed to be larger
:)?ﬁl?%sws h!i.@thbleQ'{{E;Ei' QR 35@A 1ARR, T QIR 10N 4 NGy SL PE1 a1

e I1nmageé plane of the projection optical system

PkforAQQQﬁgﬁ?gl¥TF nen %g% %%Q%Bﬁ#%%ﬁiﬁ%rf&yﬁance of the

substrate subjected to the ner si on

exp §9&ere%Q?EgBES %%q%. asé?%?%%jq?ﬁ%ﬁe%. ﬂf%Eﬂﬁ&ate

arr nged o) surtace rst plate nme

Themapd %De%gifgggge W@ﬁn%glir WA M@g\&i@ ;{%q}fc%n(ﬁpcgeedof the

on the seco e ne ere

g?i%ﬁﬁ&eréggﬁygégetgﬁ %ﬁ%o%%%%g%gp%dmyfj%ﬁ%% é? |%ﬂﬁ%ﬁte

r'w se uséd suc at the ThTquid LQ0o
UGS PSRBT LTS 990 BELEEL L beam o0
is radiated, the liquid repellence is not deteriorated in
the surface Td of the second plate member T2to a great
extent, thereby making it possible to maintain the liquid
repellience for a long period of time. Although it is also
conceivable that the second plate member T2 is formed of,
for example, PTFE without forming the second plate member
T2 of silica glass, the material for forming the second
plate member T2 1s preferably silica glass in order to form
the reference marks MFM, PFM on the second plate member TZ2.
When the reference marks MFM, PFM are formed on the surface
Td of the second plate member T2, the upper surface of the
supstrate stage PST can be made to be the full flat
surface. Accordingly, in this embodiment, the full flat

surface having the liquid repellence is formed such that

the second plate member T2, which is in the area not
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[0183] When the first plate nenber Ti is exchanged,

the second lifting nenber 57, provided at a position

bel ow or lower than the first plate nmenber T1, is

used to nove the first plate nenber TI upwardly and

downwardly in the same manner as in the first

enbodi nent . At hough not shown, a_ lifting nenper_is

al-§52praveded ta é:%&oﬁxﬂoc’?ﬁlrﬁelldxﬁ% PERg" | 1% Hefprmed of

the_second pl ate nenber T2. Wen the second | at e

nErbeFaTS RS Sex Ehsn §& E HERE S 8CGHF pifdte e fpyned on

nmoved upwardly and downwardly by using the liftin i
ié%fmed with

neRBepUrigRe LECordyddGum AT grenitay dct

and holding the first plate menber TI and the third
vhBguresgscareeoatds Mithr &6 i &P il dig! tHee liquid-
second plate nenber T2 are independent from each

orRBellTREr BRSEE 16l | dipdssiadis® tad Llanplya I1§hat only one of
i ndependently performthe operation to attract and

hehe rhéeternse platke Mithbad Tiheand felarase navek fRstis formed
plate nenber Ti frombeing attracted and held and the

oper Ahomecpodattiedet membetrol d t he second pl ate nenber

T2 and rel ease the second plate nmenber T2 from being
af0té2ded and hel grefEhebéfortdalf drheexanplie Hit hef the surface
control unit CONT can execute the exchange of the
frastrptate raeghep 1t can@ritke exchange rmofd the seconther than
plate menber T2 at different timngs depending on the

| enel $igfiithendeteniodr atrieen A2 |ficgmied drepeid enoe: aff the

the first plate nenber Ti and the second plate nenber

T2msgsppehhueby. th@lB4bAlc%a dnn dpt is-arhogk tentrL t he

upper surface 42A of the first circunferential wal
PREELPAIAGL v h@hpPehe edge area E of the substrate P is
subijected to the ligquid immersion exposure, then the liquid
immersion area AR2 is arranged on the surface Ta of the
first plate member T1, and the liquid immersion area ARZ2 is
not arranged on the second plate member T2. Therefore, it
is possible to aveoid the inconvenience which would be
otherwise caused such that the liquid LQ of the liquid
immersion area ARZ inflows into the gap between the first
plate member Tl and the second plate member T2.

[0183] When the first plate member T1 is exchanged, the
second 1lifting member 57, provided at a position below or
lower than the first plate member Tl, is used to move the
first plate member T1 upwardly and downwardly in the same

manner as in the first embodiment. Although not shown, a

lifting member is also provided at a position below or
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surface 46A of the first support portion 46, the upper
surface 66A of the second support portion 66, the

upper surface 62A of the second circunferential wall
portion 62, the upper surface 63A of the third
circunferential wall portion 63, the upper surface

86A of the third support portion 86, the upper

slwtacetB2A bhet hecbodr phat20membeuntler.entiradn wald second
portion 82, and the upper surface 83A of the fifth
chlevafesebtrall2wakl epohtngrd83 thav eecapp @diate edgnber T2 is
t he sane height, although they are slightly different
fnom:@achwatrtiey bhdheébghtvardngr efyore,inche heopearfahirlg tnyember.
is satisfactory when the upper surfaces are subjected

tThe f @6 cexanphenuinheypaekinshiongotr eateranrici IPIBAE] Holding the
this enbodinent, the first plate nenber T1, which is

corposedl ofte hemvexaml andPEhRE, the rfdormeaiund fiestem 60 for
annul ar, and is arranged to surround the circunference

%ttf@@tﬁ#@sgxﬁat BoPdihhetseceadopbaipg sfRMieinbed MhiLie

is conposed of silica glass, is forned to be annul ar,

afeid Sen@EHBNYEInt 8asHN HRHBE .t henkiresto ahﬂ:ﬂﬁﬁﬁ&ﬁs@ﬂble Lo
at the outside of the first plate menber T1. However,

fﬂtuﬁrﬁwiﬁdegehmeatwabler%@ﬁ tei ehpdmadiudes d h‘:ﬁ:tract and

reference portion 300 having the reference marks

REM o e be; rEor pedew fBrbhRe secand @éﬂéééé“ﬂﬂgﬁ¥hfgt plate
silica glass, and a substantial part of the area

ch'i@h%ef hf"‘f kb3 ﬁgﬂng QE%?ac%Yj Q%df QlJTRd aVMcI h:ﬂé“?operatlon

first p ate nenber c rrpose of , exarrp e,

e b o e Lo Sl e oo
the second plate member T2 from being attracted and held.
Therefore, for example, the control unit CONT can execute
the exchange of the first plate member Tl and the exchange
of the second plate member T2 at different timings
depending on the levels of the deterioration of ligquid
repellence of the first plate member Tl and the second
plate member T2 respectively.

[0184] Also in this embodiment, the upper surface 42A of
the first circumferential wall portion 42, the upper
surface 46A of the first support portion 46, the upper
surface 66A of the second support portion 66, the upper
surface 62A of the second circumferential wall portion 62,
the upper surface 63A of the third circumferential wall

portion 63, the upper surface 86A of the third support

portion 86, the upper surface 82A of the fourth
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l'ight beamEL, is forned with the plate nenber

conposed of the liquid-repellent material including,

for exanple, PTFE, and that the area, which includes

the reference portion 300, is formed with the plate

menber conposed of silica glass. [0186] This

enbodi nent has been_expl ai ned exenplified 121 b

T EHEE CHEThg 2L e R qBRd el o ek TS R al R (20° 83A
for Erojeqting t he i mage of the pattern of thg mask M

ofE oLNEhE 1EGhs CRacE™beERGdGH (el iIRfRTd AQ 8 hd A
exanpl e. However, this enbodi nent. i s al so applicable

t BPRT§EABRAE L YdEeeRpBsUNE 1hdar &l quphwingy 13 sliightly
i mge of the pattern of the mask Mis projected onto
tdelsapsnrafeor REEht RtHggh 11t e dgndui d Thgremrr ¢4 ridie

and second plate nenbers T1, T2, which formthe upper
sopfaskbisfityhe ssgbsisdee torags/NBIT theg Rt rati - shire
hel d by the second and third holding portions PH2,

PEBbE espect tvel orardarmipe ardedarcaldifdbing treatment.
(exchangeabl e) with respect to the base nenber PHB
Thel86dre, flhetpliat empeniiserndan We eXctaingeld vé thersper T1,
new plate nmenber when it is intended to exchange the
pkaieh fmrenbempoben examiloe, eciaenplee t IETHID! |1 i Ovxmed to be
and/ or the adhesion of any foreign matter (inpurity)
oatAut be, phate i smarbenged0187]sutheward angenentcuniference of
which the first plate and the second plate are used
ashknstihetshxkehprenbatiemericond plapp ircailler tT2 t héhich is
second to fifth enbodi nents. The sixth enbodi nent,

exphpbbed wirt Binetar eneest,0 iH Forldkd it be annular, and is
arranged to surround the first plate member Tl at the
outside of the first plate member T1. However, for
example, only a small area, which includes the reference
portion 300 having the reference marks MFM, PFM, may be
formed with the second plate composed of silica glass, and
a substantial part of the area other than this small area
may be formed with the first plate member composed of, for
example, PTFE. In principle, it is desirable that the area
of the upper surface, which is irradiated with the exposure
light beam EL, is formed with the plate member composed of
the liguid-repellent material including, for example, PTFE,
and that the area, which includes the reference portion
300, is formed with the plate member composed of silica
glass.

[0186] This embodiment has been explained as exemplified
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constructed such that the substrate holder PH has the

two plate nenbers, nanely the first plate nenber and

the second plate nmenber. However, it is also

all onabl e to adopt an arrangenent in which the plate
menbers are provided in an arbitrary nunber of not

|l ess than three. In this case, attracting-holding

pbyt tbasceser espondithg tid quiel numdzars igfn 2P aherplapmaratus
menbers are provided on the base nenber PHB. In the

cbonst puctieoning whiechrlye pliurtdld tpawdfempl aife terbersk M onto
are attracted and held with respect to the base nenber

PHBe subskgsaero@ghhtrbatyhonlhye a ipnedetlgy maedmlataple.
menber, which is included in the plurality of plate
neabersrandhibi ehbovegented st e exeharigesablss to a general
exchanged. [0188] The nmaterials of the respective
pdiayesxpbeunet apbbbted e twWhdse descrimeft abowehd@Spattern of
well. It is appropriate to determ ne the optinmum
mekeriakkwhi he peensicded Retd dheeXxAMY @atder HESefeough
or absence of the reference portion and the

durabi f ihydof.ot herhequi dstr epel I mRerdQri@neuoers T1, T2,
[0189] I'n the enbodi ment described above, the upper

sy {acerapdl the spgersuniacesolot hgsSsearate stage PST,
circunferential wall portion 62 are |iquid-repellent.

However + rubenst Bed hiqui @ L@hles PRI t8th tth MEK&o1ding
inflowinto the side of t back surface of the plate

nEabel ods (Blp, TBN3 EQ%@%C&%V@ ,negd thaty the upbeichable

surface and the side surface of 'the second

Cté&%ﬁéé&&hé w@kh E%%F'e%rl’: €2 ank LW therfipel dig! -
the contrary, it is also allowable that the
Therefore, the plate member can be exchanged with a new
plate member when it is intended to exchange the plate
member, for example, due to the pollution and/or the
adhesion of any foreign matter (impurity) onto the plate
member.
[0187] The arrangement, in which the first plate and the
second plate are used as in the sixth embodiment, is
applicable to the second to fifth embodiments. The sixth
embodiment, explained with reference to Fig. 14, is
constructed such that the substrate holder PH has the two
plate members, namely the first plate member and the second
plate member. However, it 1s also allowalkle to adopt an
arrangement in which the plate members are provided in an

arbitrary number of not less than three. In this case,

attracting~holding portiocns corresponding to the number of
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upper surface and the side surface of the second
circunferential wall portion 62 are liquid-attractive.
In this case, it is also allowable to provide, for
exanple, a recovery port for recovering the liquid LQ
on the side the back surface of the plate nenber T

(TL, T2). [0190] In the sixth epbodi nent, the second
tBhFi Pﬁﬁtelﬁ‘:?mg’ueﬁféuﬁff& VA 9SfaI" Jotd iRE HEHOr P In
anpularly to surrqund the first circunferential wal

6E€i GRTAS FUCigRay &f, Wi Ghs Thss S84 g YaduiptP Mg gigmbers
forms for the position and the shape of the second to
f EFEhatErretRferft P& WYt ISR grovittfedatfatmenesr PHB,
plate nmenber T (Ti, T2) can be attracted and held. In

ptFndPpPEOLINt thetepidgh 3t e dd rdiHimE e ladle vegnber, which
portion_ is formed so that the closed space (negative
ptEsiiiféugpdcén foe Patreddittivhg famd ¢t disibatfe Frdtehich
menber T (Ti, T2) is forned between the base nenber
PHBAdAdethéhBagkchanbgce i6f exxdhanslast.e menber T (T1,
T2). For exanple, it is also allowable to provide the
ci P& B8R er enThal madklripdst iodn tée ddwatect iptairalattgs ofre not
cl oses spaces (negative pressure spaces) are forned
beimeendone phate nesbernibEd EbovE2)asand1lt.he asies
menber PHB. [0191] In the enbodi nent descri bed above,
t Agptrbpekaesstooficthemphat & hremdparimbn Tatek)al Svhile
approxi mately sane as the thickness of the substrate
Pcotiona¥et ngtl heotheaknese,ofcthd e aaice mambersehddiof the
T2) may be different fromthe thickness of the
stbstrahecPopokBibhi andasee idurdability of the ligquid-
repelling performance.

[0189] In the embodiment described above, the upper
surface and the side surface of the second circumferential
wall porticn 62 ere liguid-repellent. However, when the
liguid L@ is permitted to make inflow into the side of the
back surface of the plate member T (T1l, T2), there is no
need that the upper surface and the side surface of the
second circumferential wall portion 62 are liguid-
repellient. On the contrary, it is alsoc allowable that the
upper surface and the side surface of the second
circumferential wall portion 62 are liguid-attractive. In
this case, it is also allowable tc provide, for example, a
recovery port for recovering the liquid LQ on the side the

back surface of the plate member T (T, T2).

[0190] In the sixth embodiment, the second to fifth
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desirabl e that the height of the support portion 66
(86) for the plate nmenber T (Ti, T2) or the hei ght of
the support portion 46 for the substrate P is set so
that the surface of the substrate P attracted and
held by the substrate holder PH is substantially
flush with the surface of the plate nmenber T (T1

T2) rcdR8eFOA 92411 nal hepembadhnse at: ed €sarmcbie dnald\ee; 1 1wt He
plate nenber T, Ti, T2 is held by the base nenber PHB
| gnBAryasdutheatiFact conpcoafiaeenthawewarl,l iportd cal Si@.
possi ble to use other hol di ng nechani sns i ncl udi ng,

fioswexanpl er a8 pekechblestat kelophusls MeERamicsms &dbr the
el ectromagneti ¢ chuck nechanism and a magnet chuck

neehani SM 2h8108¢ bRapachrothkhecembedicaemtistadescri bed
above, the exposure apparatus EX is constructed to

hawve- @Rt SEREL 5Bt Ra15t pERtPShs HRWRMEIq thethreseHlate
invention is also applicable to an exposure apparatus

F%éﬂ%@@dT“KTf tT@% sLAges. athiracheat une Wdld.be 1n principle,
explained with reference to Fig. 16. [0194] The

expPOSHr &, FRPAT L 4E EXrshewa bRthhd. whE 1 iHRGIHULES & formed so
substrate stage PST1 which has a substrate holder PH

f&(a@%ﬁé ﬁ@asys%éat(ﬁeaa%nqrew@lr%@slusfem\b%b}eq i,

state In t he” substrafe is held theréon, and a

t | \", Sit n
Ty st B A e o

XSt b eLgE Rty e B0 85 S b ace o
tgﬁ%fﬂ&gﬁéQ£§mber T (Tl, T2). For example, it is also
allowable to provide the circumferential wall portion so
that a plurality of closes spaces (negative pressure
spaces) are formed between one plate member T (T1, T2) and
the base member PHB.

[D191] In the embodiment described above, the thickness
of the plate member T (T1, T2) is approximately same as the
thickness of the substrate P. However, the thickness of
the plate member T (T1l, T2) may be different from the
thickness of the substrate P. In this case, 1t is
desirable that the height of the support portion 66 (86)
for the plate member T (T1l, T2) oxr the height of the
support portion 46 for the substrate P is set so that the
surface of the substrate P attracted and held by the

substrate holder PH is substantially flush with the surface

of the plate member T (T1, TZ2Z).
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hol der PH di sposed on the substrate stage PST1. On the
ot her hand, the neasuring stage PST2 is used
exclusively for the neasurenent, and is the stage
that does not hold the substrate P. The neasuring
stage PST2 is provided wwth a holding portion which

FIPEBECe DaPL Foi SOBP e Athe sl PP g P e
has the reference portion 300, is attracted and held
bFeFREThEF difhg Por tifonSoR the ThEadiiSshdedingge My in a vacuunm

Al t hough not shown, the neasuring stage PST2 is
pﬁBPFé@HloﬂﬁWﬁnéﬁfoptﬁ@mev§éhsdﬂi%ﬁﬂéiﬁquoq%ﬁble to use
exanpl e, an uneven illum nance sensor as descri bed

aBbUer Thédinpsheshandsage inpIridey tinr mEstrlieg an

stage PST2 are two-di nensionally novable nutually

i ndependenekyci ghuké Xechleaneny aa stlagdrardarigig erhuck
including a Iinear notor and the Iike. Positions of
theckahsemat endt agmaBstL ahdgakheawdasurdmg st age PST2

in the XY directions are neasured by | aser

i DO2PBer onetler sach0d95]thien etrire ddmisodi sretws cshidwrd iabove, the
Fig. 16, the liquid imersion area AR2 of the liquid
L&xpsstioenedpanabashEaf ist herssthsiotaie st agerPShe andbstrate
the nmeasuring stage PST2. Therefore, there is such a

pessaybi PETY thaleany,f ahel @greswmit emwent e adhesesh t o
the upper surface of the plate nenber T di sposed on

t bepsubsbl at eostage xBoEL rand piche atpre ipr suildeat es ofh theo
pl ate nenber T' disposed on the neasuring stage PST2,

apdhgesanyTaidbeskan urkage 1(Watee o PRIHKIN ] Wieh dd Btidhce to
LQ may be formed. However, also in the enbodi nent

Fig. 16.

[0194] The exposure apparatus EX shown in Fig. 16
includes & substrate stage PST1 which has a substrate
holder PH for holding the substrate P and which is movable
in a state in which the substrate P is held thereon, and a
measuring stage PSTZ which is provided at a position
aligned with the substrate stage PST1 and which is provided
with the reference portion 300 as described above. The
plate member T is attracted and held on the substrate
holder PH disposed on the substrate stage PST1. On the
other hand, the measuring stage PS8T2 is used exclusively
for the measurement, and is the stage that does not hold
the substrate P. The measuring stage PSTZ is provided with

a holding portion which attracts and holds a plate member

T' having the reference portion 300. The plate member T',
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shown in Fig. 16, it is possible to exchange the
respective plate nenbers T, T° of the substrate stage
PST1 and the nmeasuring stage PST2. [0196] The present
invention is also applicable to an exposure apparatus

of the twin-stage type provided with two substrate
stages for holding the substrate. The structure 126
andithehexpobar eedperaticopoatt itoe 308, n-ist age taypeed and held
exposure apparatus are disclosed, for exanple, in
JapahksehPatienty pApplbeatinon heameacmern nNost ab@ 13099

and 10-214783 (corresponding to United States Patent
Nosth6udhlnO07shobn400hédhea610549526% 20N F593C 63Hvyided
Publ i shed Japanese Translation of PCT International
Rubthcahi optienl Patepbr Appliuedhigon fiNe. «20@@1205%H8 uneven
(corresponding to United States Patent No.

51 PbOmddhce andnbbit e SktatesvBat eplovie. 1620 Kate stage
contents of which are incorporated herein by

refer ense Mhéhh@a@uf@ﬂ?esﬁﬁg@e@@EQSbQ% efyd-RE deEddL 1y
| aws and ordi nances of the state designated or

seb RSt el hip- thi sy &H&l@ﬁ@ﬁhieﬁlﬂély_ applineatdy o dR1¥A] a stage-
The mechanismfor formng the lNiquid imMmersion area

A2 94 hen st deneiubbagi BRGEnRLANGRL 1t B APeIL At RN,
optical systemPL is not |[imted to those of the

QﬂQQQﬁﬂ@@§So§e§Héi9@95@?9¥8-skEgESP@Q§S%QHet%%'ﬁ%%suring
mechani snms having various fornms. For exanple, it is

ad50ye POSE) 0] 8 Eﬁeuﬁ?_319@89%85%”%@%3%%%%%QQd7Qy laser
Eur opean Patent Publication EP 1420298 (A2). [0198]

As.desed i hed. above, in the enbodi ment of the

[0195] In the embodiment shown in Fig. 16, the liguid
immersion area ARZ of the ligquid LQ is formed on both of
the substrate stage PST1 and the measuring stage PST2.
Therefore, there is such a possibility that any foreign
matter may be adhered to the upper surface of the plate
member T disposed on the substrate stage PST1 and the upper
surface of the plate member T' disposed on the measuring
stage PST2, and/or any adhesion trace (water mark) of the
liquid LQ may be formed. However, also in the embodiment
shown in Fig. 16, it is possible to exchange the respective
plate members T, T' of the substrate stage PST1 and the
measuring stage PSTZ2.

[0196] The present invention is also applicable to an
exposure apparatus of the twin-stage type provided with two

substrate stages for holding the substrate. The structure
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present invention, pure water is used as the liquid

LQ Pure water is advantageous in that pure water is

avai lable in a large anobunt with ease, for exanple,

in the sem conductor production factory, and pure

wat er exerts no harnful influence, for exanple, on

the optical elenment (lens) and the photoresist on the
sabst FhEeeRPOFUrEhePSraZiopucd Watcert veerats 4o harhfaitposure
i nfl uence on the environment, and the content of

i appereyubsasgt déwelly skedw. fiivercofoomd.e, it [ Fapdngse Patent
expected to obtain the function to wash the surface
okpphecsubstr acedPogrd e .sO-dES 0 tthel odt-i4Ll 783

el enment provided at the end surface of the projection
oftbcakspystiengPio When ethed tpurest yadfergume anvat@er341, 007,
supplied fromthe factory or the like is low, it is
abso0appropr batd 9, Lkat, tinel & Ppedyres dppanatlusstiesi Japanese
provided with an ultrapure water-producing unit.
[D198F1ktiba afpPaTed nttkatathen=af rradtiliiventiindextar dfatent
pure water (water) with respect to the exposure |ight
brapl iEhthavi Rg.a20avelsengtll ofcaheutpcBimmis United States
approximately in an extent of 1.44. Wen the ArF

exgt 8Bt kaset, beanu 4(wavehengilitedI viged Patsatk aso.

the light source of the exposure |ight beam EL, then

t ez payebengtbnicenshoctrened con adtde ridhgiddied® Hyrein by

1/n, i.e., to about 134 nm and a high resolutionis
obé pb AEHceFU EheR, at Rendeplf @fe fndiGus drs ofmagd fd@testic laws
about n tines, i.e., about 1.44 tines as conpared

Wihh bheiMahuesobtaiped sith tleh@ediilgnalhe efores 1ot iin this
is enough to secure an approxi mately equival ent depth

of n£9FHStional application.

[0187] The mechanism for forming the liquid immersion
area AR2 on the side of the image plane of the projection
optical system PL is not limited to those of the
embodiments described above. It 1s possible to use
mechanisms having various forms. For example, it is also
possible to use a mechanism disclosed in European Patent
Publication EP 1420298 (AZ}.

[0198] As described above, in the embodiment of the
present invention, pure water is used as the liguid LQ.
Pure water is advantageous in that pure water is available
in a large amount with ease, for example, in the
semiconductor production factory, and pure water exerts no

harmful influence, for example, on the optical element

(lens) and the photecresist on the substrate P. Further,
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as conpared with the case of the use in the air, it is
possible to further increase the nunerical aperture of
the projection optical systemPL. Also in this

vi ewpoi nt, the resolution is inproved. [0200] Wen
the liquid imersion nethod is used as described
above, the nunerical aperture NA of the 128

%@j:@cw@aroekb@@ls s¥S heMir$10 19 i@ chcd idh SO LR8OS nment,
en the nunmerical aperture NA of the projection

optdcahe &¥ALERALI &ri NRPER%RY A% descldhad, akave, thererore,
image formation performancé is sonetines deteriorated

byttb§ ROLarkzaki-eBg ebf 8gl Wt R Hhe random RY afd A4 he
|g ht beam having been hitherto used as the exposure

?Pfa@@agf Iﬁgrgtgﬁ%rakh @SanQE%hfa@d%fdbéﬁﬁ%tﬁﬁé optical

arized 1|l lum nati on. his case, the follow ng

p%f&ﬁ@h'{ {:év%@&eyce‘éh TE%L IS £l 1dneay ﬁd&%

um nat on i s ef ecte which'is ad usted to

l(&ﬁtgictjgfj' Q?Etg]!nr %ﬁ“ oﬂrth EE{% lplu&q_t felrpgl.}):c% \Jah:ee]i‘q supplied

and ace pattern of mask (ret so t

EE}éﬁg€h? ?%#EEr foQ'ER ai&%@ h%g ow,.ﬁﬁ%_sﬁ¥g§ﬂéﬁﬁ¥%prlate

conponen | ari ze conponent

cORoneRL. LBoLhs . Pabatzal bon difection ol War!‘%ztrapure

Iong Fern outgoes

omthe g@ttern of .t he mask (retlcle) When t he
§E§E%rb%f BR PRe"Br&jection optical system PL and

AT O ot S Al UG T o
the S-polarized conp onent (TE- pol ari zed conponent)
\Mﬁ?ﬁ1%ﬁﬁﬁ¥lbﬂ?§§rfowﬁﬁé FREPEFEMER qn?iﬁﬁ99§ﬂﬁq%%&ght beam

has
EL having a wavelength of about 193 nm is approximately in

an extent of 1.44. When the ArF excimer laser beam
(wavelength: 193 nm) is used as the light source of the
exposure light beam EL, then the wavelength is shortened on
the substrate P by 1/n, i1.e., to about 134 nm, and a high
resolution is obtained. Further, the depth of focus is
magnified about n times, i.e., about 1.44 times as compared
with the value obtained in the air. Therefore, when it is
enough to secure an approximately equivalent depth of focus
as compared with the case of the use in the air, it is
possible to further increase the numerical aperture of the
projection optical system PL. Also in this viewpoint, the
resolution is improved.

[0200] When the liquid immersion method is used as

described above, the numerical aperture NA of the
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the transmttance through the resist surface that is

raised to be high as conpared with a case in which

the space between the projection optical system PL

and the resist coated on the surface of the substrate

Pis filled with the air (gas). Therefore, even when

the nunerical aperture NA of the projection optical
sYPEPeRréEtCBe@PTL R iYSEM IS Sbstilst e tD Ubt T tdeses -

hi gh image formati on performance. It is nore .
ef'feet L€ NOMPERE sdppreptivdice NWorth fdte aigofeption optical
exanple, wth the phase shift mask and/or the oblique

i A¥Edemca si ILngmiegaricod snetefod iespedital g y e diget eformation
illum nation nethod) adjusted to the | ongitudinal
deesépirpancef ishedmetd meat derte i thtsrd dxedthie polarization
Japanese Patent Application Laid-open No. 6-188169.

| nfparcti wilthr theheancombipvdtaoreest tiwht ivean having been

pol ari zed il lum nation nethod and the dipole

i hibhené&bi oseneklsod hies eeffosctray €. iwhen kdwen. pefhadktore, it is
direction of the |ine-and-space patternis limted to
odesprebdéeetm nee diheegdler igredwnien drhiendiol @ patIrerithis case,
is clustered in one predeterm ned direction. For
exhaplfellowhen arphasershiifd prmsierofed he Tradf tonethe linear
type having a transmttance of 6 % (pattern having a
hpblapiteh ofl labdutztidm i) dffdddady ndtiech biys usingsted to
the linear polarized illumnation nmethod and the

dtpel eohbl undaakilon ireifddn mf cordilnate gy tidwen dhethe line-
depth of focus (DOF) can be increased by about 150 nm
asn@espatedpwicth rihhe fcase wsisng (e rdndonsc pohad i Zzelhrge
light provided that the illum nation 6, which is

dehbned by aigiff-auneer ilhechtCidfClofstp 44 ghdd feangesSnent

(TE-polarized component), i.e., the component in the
polarization direction along the longitudinal direction of
the line pattern outgoes from the pattern of the mask
(reticie). When the space between the projection coptical
system PL and the resist coated on the surface of the
substrate P is filled with the liquid, the diffracted light
of the S~polarized component (TE-polarized component),
which contributes to the improvement in the contrast, has
the transmittance through the resist surface that is raised
to be high as compared with a case in which the space
between the projection optical system PL and the resist
coated on the surface of the substrate P is filled with the
air (gas). Therefore, even when the numerical aperture NA

of the projection optical system exceeds 1.0, it is
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formng a dipole on the pupil plane of the

illumnation systemis 0.95 the radii of the

respective light fluxes at the pupil plane are

0. 1256, and the nunerical aperture of the projection
optical systemPL is NA = 1.2. [0201] Further, for
exanpl e, when the ArF exciner |aser beamis used as
tbesexposute bbghtinbeam hdath tie gguliSimaie onl3EFd®nance.
exposed with a fine |ine-and-space pattern (for

exanpkemckenefr@ndtspace cofradeolpd dra £ MYmdhUSidtg, for
the projection optical system PL having a reduction

n@gaibi €t y9Bhok habpuk st/ 4nitthemathe dmsto MIHNGH ONsue
as a polarizing plate due to the Wave CGui de effect

dependbRge 0N 1LhRenakh et Wee el tRaymsia M fiQle dipole
exanple, the pattern fineness and the chrom um

tblf5ﬂ§§§ﬁloﬁnﬁe€hbérg%d%ﬁ%%%ﬁ ef, tthe 10 'Eﬁafﬁkl direction
i ght beam of the S—po ari zed conponent (TE- polarized

C@W@H@”Hnéspéé%%egs“ HOBNRE SPSK, M n LA &, «
wth the diffracted |ight beam of the P-polarlzed

%PD@QE:,&;WLSQHDSEQW XoWhigth glsquer st eé%l“a‘pocﬁ?lﬁar | N he

a case, It 1s desirable that the I'in | 'Zed

'éérﬁxﬁlﬁé‘{iﬁﬂ L$ Uged %ﬁe%sg canqb \i§-1 ) Vtefon \ﬁ:@thod and

resol ution perfornanc e obtaine even

t{‘.r‘? é‘i’%ﬁiécﬂlﬁﬁ?%‘dﬁ%n'\lﬁe%o&h% Pl gﬁ%efﬂ% Opid, £

sys ar ge or exanple, even

CN&if%ﬁtE%Hn]@aEﬁ%e Sb%w%%% ] ﬂ%ﬁégf¥eis limited

eam strat e i's "exposed

%“ T R T Sy e
fﬁ”égfggdlgogggngrgdgtermlned direction. For example,
when a phase shift mask of the half tone type having a
transmittance of 6 % (pattern having a half pitch of about
45 nm) is illuminated by using the linear polarized
illumination method and the dipole illumination method in

combination, then the depth of focus (DOF) can be increased

by about 150 nm as compared with the case using the random
polarized light provided that the illumination o, which is
defined by a circumscribed circle of two light fluxes
forming a dipoie on the pupill plane of the illumination
system is 0.95, the radii of the respective light fluxes at
the pupil plane are 0.125c, and the numerical aperture of
the projecfion optical system PL is NA = 1.2.

[0201] Further, for example, when the ArF excimer laser

beam is used as the exposure light beam, and the substrate
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pol ari zed conponent) may be | arger than the
S-pol ari zed conponent (TE-pol arized conponent) due to
the Wre Gid effect. However, for exanple, when the
ArF excinmer |aser beamis used as the exposure |ight
beam and the substrate P is exposed with a

| ine-and te I th 25 b
AR Ce@%% 2y didih %rwar?pgwsaoal%ei”ze%m“%w”%
na nlflcatlon of out 1/ 4, _ then

U e PO IS A S ol o 1 Sbd Dororistna the

TE— ol ari zed cq nent) is ragﬁited fromthe mask M
Qrogs 40 SRR A TR ddt QR TiTHhts DERT The

olarlzed conpon nt (Tﬁ&polarlzed conmponent ,
Tﬁéﬂé‘flénlgattlﬁ’él Ritg d/fi T Perdst Mnte & grions as a
obt ai ned .even mhen the nuneri cal erture_ NA of the
pPEjreciizdRdoprlcds ddpsttémtbe Wayq a{f@éﬂe forfestamtrending on
0.9 to 1.3. [0203] Further, it is also effective to
ubBeaStEyRbiuASt odn tHE FReobl | fRF iTicitdifve the pattern
illumnation nethod and the polarlzed illumnation
nEtRA6aeER WAk Rhehehirondam Sholamietatiomnd effargedpnount of
in a tan enti al é0|rcunferent|al) direction of a
cthrel €1l Wﬁﬁ@eﬁl aghér belm 19 dptd catpaba i zedscomponent (TE-
di scl osed i n Japanese Patent Application Laid-open No.
6r83220z88 wempoasntthe ilsi weakl adeicart zew thd urd Hathl ops
(S- polarized illumnation) adjusted to the
| opgPaudidnall thdithec tidif ref-teide Udighst putamerat dfhe he-polarized
mask (reticle). In particular, when the pattern of
t pempaskngr dfMckeppionehtdeshindt laars Hevd igrntpatttern In
whi ch extends in one predeterm ned direction but the
pa@@hra abse,i ntl udeseliimeble that the linear polarized

illumination is used as described above. However, the high
resolution performance can be obtained even when the
numerical aperture NA of the projection optical system PL
is large, for example, 0.9 to 1.3 even when the mask M is
illuminated with the random polarized light beamn.

[0202] When the substrate P is exposed with an extremely
fine line-and-space pattern on the mask M, there is also
such a possibility that the P-pclarized component (TM-
polarized component) may be larger than the S-polarized
component (TE-polarized component) due to the Wire Grid
effect. However, for example, when the ArF excimer laser
beam is used as the exposure light beam, and the substrate
P is exposed with a line-and-space pattern larger than 25

nm by using the projection optical system PL having a
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patterns which extend in a plurality of different
directions in a mxed nmanner (the pattern al so

i ncludes |ine-and-space patterns having different

periodic directions in a m xed manner), then the high
image formation performance can be obtai ned even when

the nunerical aperture NA of the projection optica

sysdeqt i en1B2gnafgeatbprusitnglouk ddﬁ% o Jta@ge amount
zonal illum nation mnethod and the polarized

i¢furhaadi 6Araethdd Lighihbehnt lod  thien&aro Pal drderhtdamponent
is effected in a tangential direction of a circle

h&VE ngo dacénedr coftpbhenopt ilealraakiagecasrai sdleosedk M as
Japanese Patent Application Laid-open No. 6- 53120 as
wetthpa Fed exanptbe dhénracpkasé isthitf bemmslo Dftitheée-polarized
hal f tone type having a transmttance of 6 % (pattern
havhpgnanhall TMppbthroteabeautnpGdemn) i s TiHdnaficrat,edHey high
using, in conbination, the zonal illum nation nethod
(zop@luttahi perBbéhannd the pel abitzdedad lewdmatieon the
method in which the linear polarization is effected
imuhdei tangeperabredineeli aheobridie Riie] eplkatd] thestem PL
center of the optical axis, then the depth of focus

(DR a£qd, beotknexeaped, by . sabeutl .230 nm as conpar ed
W th the case using the random polarized |ight

prewosied thatrtheri | hunmipakhed afired?i9% tAnfkd he
nuneri cal aperture of the projection optical system

%@ﬁﬁﬁﬁ%&lo& QP t egbﬁgéu@aﬁh% @e%%% @ﬂyﬁﬂldﬁgfgh‘ﬂethod

about 55 nm and the nunerical aperture of

g%ﬂ%e§ﬁéoﬁolgg££§§|1§¥§ﬁ§ﬂbg§oHAmet%&ﬁ ﬂH“WRféﬁaékgnfEnear

ocus can I NCr ease about 100 nm
polarization is effected in a tangential (circumferential)

direction of a circie having a center of the coptical axis,
as disclosed in Japanese Patent Application Laid-open No.
6-53120 as well as the linear polarized illumination (S-
polarized iliumination} adjusted to the longitudinal
direction of the line pattern of the mask (reticle). In
particular, when the pattern ¢f the mask (reticle) includes
not only the line pattern which extends in one
predetermined direction but the pattern also includes line
patterns which extend in a plurality of different
directions in a mixed manner (the pattern alsc includes
line-and-space patterns having different periodic
directions in a mixed manner), then the high image
formation performance can be cbtained even when the

numerical aperture NA of the projection optical system is
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[0204] In the enbodi nent of the present invention, the
optical elenent 2 is attached to the end portion of
the projection optical systemPL. The | ens can be
used to adjust the optical characteristics of the
projection optical systemPL, including, for exanple,

the rafaer kAt Lo nd,f Al XA et I}?Ferﬂ[@l c?r?aeirﬁjh&ﬁlﬁé‘@lon

conm “aberrat | on) 133 The opt i ement, whic

atlaghed 4@ the ?&qa‘}firztécpglﬁ H‘&Pér@ln‘?&%&ﬁ‘ ﬂPt beAlh the

system PL, may an optic a e to be used t

ity sl o e e
ng% gecﬁr%h%n%aQ%E |dcegy%§mg% é&%cafxggf re

ght béam ansm ssi ve

mh ed .b
%%Er o et rﬁqé\éﬁ{}'ﬁsﬁ%@& B e No- 6

I d d t. th d t

°$§h2?t .a%n%s ?fcalﬁso"Sie%m%&Ler HE RS Qb drask of the
h I t {1 that, th

Eeﬁgt FEng) Evehr oS Lok Sroved B0 LG aas $° s e
bsBel e ansngi S 3 T T antTORTLSa by
ofFrEar LPsca agagagr;,23@%&&9%@%&%& (zonal
'S flllggwththﬁﬁll |dL However, for exanple
ahdther “afrafgemé prledreitat 1 eed in which

ace_is fille with the liquid LQin a state in
whhERL aneayepogﬁaggaﬁdpﬁec}s G e HiSshehdrlig 1lengential

attached to the surface of the
direction of the circle about the center of the optical

axls, then the depth of focus (DOF) can be increased by
about 250 nm as compared with the case using the random
polarized light provided that the illumination o is 0.95,
and the numerical aperture of the projection optical system
PLL, is NA = 1.00. When the pattern has a half pitch of
about 55 nm, and the numerical aperture of the projection
optical system is NA = 1.2, then the depth of focus can be
increased by about 100 nm.

[0204] In the embodiment of the present invention, the
optical element 2 is attached to the end portion of the
projection optical system PL. The lens can be used to
adjust the optical characteristics of the projection
optical system PL, including, for example, the aberration

{for example, spherical aberraticon and coma aberration}.
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substrate P. In this case, a part of the surface of
the plate nay be covered with the cover glass. [0207]
The liquid LQis water in the enbodi nent of the
present invention. However, the liquid LQ nay be a
liquid other than water. For exanple, when the |ight

source of the_exposure |light beamEL is the F2 |aser,
t heeForfasel e32mMpam PEIASL It &fdAANEE thridifyend portion
water. Therefore, in this_case, liquids preferably

ushbFBeaBreRBCEL Gl @PLOCRBY SYishEude:, 5y &earfdl ePtical
fluorine-based fluid such as fluorine-based oil and
petfaoEepBryBEREr LCPEPEN Sthitdggierhiifiach dser a9 aseric of
beamis transmssive. In this case, the portion which
nelkespeoneation patipell sygiteérLGli.s fubjeevtadd valy + Hde
liquid-attracting treatnent by formng a thin film

fapt exahpeienant hmaysbhbseapdensaviang ld edoltdouduh which the
structure of small polarity including fluorine.
Artpomareéveight obhem ELhas thensbdweivig. is al so

possible to use, as the liquid LQ Iliquids (for

ek@2®b Pk, cedaenothy wheshuhave wihieh tisansmdrzrece w tthe flow
respect to the exposure |ight beam EL, which have the

ref regd i veghndexQasibi ghrgs pessickine th@andupMitit ArNe and the
stable with respect to the photoresist coated on the

satbf BeLl of 1 &hensulstpatedPaangniehenpr ?poG:tiid?ﬂ aptdrcal
system PL. Also in this case, the surface treatnent is

wifé&@ﬂoﬂe@ﬁﬂwg epsthe Pol anict ¥ s0fhitdhe dindidblQ that the

to be used. is also possible to use various fluids
hail NG 1 deséred: refracthve,i rdexes sof @hagxamd &ptdical

supercritical fluid or a gas having a high refractive
idNd8¥ent N P A6€ Mbved by the pressure, instead of allowing
the optical element to be exchangeable.

[0206] The embodiment of the present invention is
constructed such that the space between the projection
optical system PL and the surface of the substrate P is
filled with the liquid LQ. However, for example, another
arrangement may be adopted such that the space is filled
with the liquid LQ in a state in which a cover glass formed
of a plane-parallel is attached to the surface of the
substrate P. In this case, a part of the surface of the
plate may be covered with the cover glass.

[0207] The liguid L is water in the embodiment of the
present invention. However, the liquid LQ may be a liquid
other than water. For example, when the light source of

the exposure light beam EL is the F; laser, the F; laser
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pure water for the liquid LQ [0208] The substrate P,
which is usable in the respective enbodi nents

descri bed above, is not limted to the sem conductor
waf er for producing the sem conductor device. Those
appl i cabl e i nclude, for exanple, a glass substrate

f@éahh@sdh%&|@%dﬂ@ﬂﬁﬁ%eéiﬂﬁ¥6ﬂgﬂ:Wﬁﬁé¥.fcﬁhéf@%éﬁ?ﬁ in this
thin filmmagnetic head, and a master plate (synthetic
sthised alia®s qsSilraen pafer fe & dMBSk res i

to Sbe uégd fngEJthe ef\p%ggﬁr%a;%pea?aat us. % %%]edgé n%ﬁ
tEﬁc@ﬁB%SUE%ra%&%h% @Kffdg%fH§*§H§ed'fTﬁ%H'éﬂbﬂ

al so applicable to t e scanni ng type exposu

a@@%mé (sgamni-ng %%gﬂog%@f hasied, S '1{% % o{BF5E through

st ep-and-scan syste per orm-ng sca

SHRCRIGSANED WSRO RackeMSaliebal s v pooe. ©
éo%@kbna Egﬁ RE%E%C%b%@a%ﬁp %”ﬁgéﬁ%ﬁ;%qwls subiected

epper) ased on the step- angd: rep
f full field th th tt
pﬁ5 O R -2 2P ThY AR o e M (hehit filn,
tr [ tand still
suc%e%glgl\%/f b by Ry ERe S Rt & POYgBEgE e ructare
f th t t
o 5012?,%? €5BFE £8 ?H@l@gpggwir s A Bt iy, other
§t§H1 ﬁt the ubstrg is bjected to the fuII
FBYS EOb atbut o 1B 25 B0 PO Tt e A Ehe Liquid

tern in tate in ich the first pattern and the
p@%@tié@%l af OTaPFBRBA S 0 C8GH <t atlilalMhy cdt &ifd &sthhg

byraéeﬁgttagégjSg%horespect to the exposure light beam EL,
which have the refractive index as high as possible, and
which are stable with respect to the photoresist coated on
the surface of the substrate P and the projection optical
system PL. Also in this case, the surface treatment is
performed depending on the polarity of the liguid LQ to be
used. It is also possible to use various fluids having
desired refractive indexes, for example, a supercritical
fiuid or a gas having a high refractive index, in place of
pure water for the liquid LQ.

{0208] The substrate P, which is usablie in the
respective embodiments described above, is not limited to
the semiconductor wafer for producing the semiconductor
device. Those applicable include, for example, a glass

substrate for the display device, a ceramic wafer for the
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optical system (for exanple, a dioptric type

projection optical system having a reduction

magni fication of 1/8 and including no catoptric

element). In this case, the present invention is also
applicable to the full field exposure apparatus based

on t he siitch s%stenkin whi ch the substrate P is ‘
thetBaf t&F SRBPEELEd EG% h8 FuP TFSeSE &dposur' @it C
136_reduction image of a second pattern while being

3t 18RI 9laa§erﬁa§acm HatRe)f iLPSt 2paPcr R4 18 dedtiele to
in which the second pattern and the substrate P are

aAPE oweddt 6or stibst g¥PParry 3PrRAGaSMSl by using the
projection optical system As for the exposure

apPpePal us bAsedobnthheesppeele gppEamtush&Xpr ddentpresent
invention is also applicable to the exposure
abpeeat Usn basedlsn &hplstepiandeostiheclscaystiem itype exposure
which at |least two patterns are partially overlaid and
taarsfetned(snathéngubstpate ) Phaard bhe thebsttegt-e@rlHscan
successively noved. [0211] As for the type of the
expoiset ef appas af usmbEXg the spresenl erpestiren wishathe
limted to the exposure apparatus for the

geni condust othdens €k 1rodusiyhenrshioth 1expesesid e mask M
substrate P with the sem conductor device pattern. The
presettie | Vet rHPei B abkseeM daky tappbiredklee,i dofexposure
exanple, to the exposure apparatus for producing the

ldpi b oy st st epgle 8Pl lBYsdavbaethe ERepPLOdUGeR@dtheystem for
display as well as the exposure apparatus for
ModUSinh g fOie ex@npl eiclbeckBbBurki WixhRgne! ivatheat of the
the i mage pickup device (CCD), the reticle, or the

maske M nid he endodi menysidesenbbpdsabovand the substrate P
are allowed to stand still, while successively step-moving
the substrate P.

[0210] As for the exposure apparatus EX, the present
invention is also applicable to the exposure apparatus of
such a system that the substrate P is subjected to the full
field exposure with a reduction image of a first pattern in
a state in which the first pattern and the substrate P are
allowed to substantially stand still by using a projection
optical system {for example, a dioptric type projection
optical system having a reduction magnification of 1/8 and
including no catoptric element). In this case, the present
invention is also appliicable to the full field exposure
apparatus based on the stitch system in which the substrate

P is thereafter subjected tc the full field exposure with a
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the light-transm ssive type mask (reticle) is used, in
whi ch the predeterm ned |ight-shielding pattern (or
phase pattern or dinmng or |ight-reducing pattern)
is formed on the light-transm ssive substrate.
However, in place of such a reticle, as disclosed,

f@ecﬁ)@d’ﬂﬂrﬁ inddydnid ed States pf’@‘@@f‘rﬁ W18, ggj?m&%artlally

it is also allowable to use an 137 el ectroni c mask

Wt 13 itd ANSTH SV & Pald &5y rfﬁlg%ﬁé’@%pﬁgt\%fch the

or alight-emtting pattern is forned on t asi s of

t he &hecty aocrﬁecmﬂ% ofhd hepatLerd ﬁOan afms&t@g to

t he exposure e present | nventl on

a%@ﬂé%gﬁﬁiél he QﬁHgQL pace % %4 Qf@iggpyon optical

system i ch a I ne- an

e {
A R BRI AR s
1/ 12 Vﬁ th |
Sft%% s%b ?ﬁ: S[e(?'lszéct a]glfe r arhgjl | ar g%%kg]ggsgo the

II bI t f th f
2{?}2 Ioé:ltelsr?g) tSpe ul?;bﬁ%e? Sy ihe bse%ﬁli(’)nagn%%sjg{ﬁ%%es%eftem in
o R Aadface 5 06 SR oT% N SUHOLLY P LAk and
b th f t i
2?%% ?5%‘%& g%t O R TR TR TS Ame i G o0 Bk o i
gy ide is provided. An exanple of t he use of
tﬁcheﬁgéy #ol'8¥SFor the stage is disclosed in United
ig%ﬁiéPatent Nos. 5,623,853 and 5,528,118, contents

h ar &5 fREOFPEr AVEE It il R B emiParatus EX, the

respectively within a range of perm ssion of the
dBRBSENE FAWENAAGNOAGI Ratcesmofted to the exposure apparatus

for the semiconductor device production which exposes the
substrate P with the semiconductor device pattern. The
present invention is also widely applicable, for example,
to the exposure apparatus for producing the liquid crystal
display device or for producing the display as well as the
exposure apparatus for producing, for example, the thin
fiim magnetic head, the image pickup device (CCD), the
reticle, or the mask. In the embodiments described above,
the light-transmissive type mask (reticle) is used, in
which the predetermined light-shielding pattern (or phase
pattern or dimming or light-reducing pattern) is formed on
the light-transmissive substrate. However, in place of
such a reticle, as disclosed, for example, in United States

Patent No. 6,778,257, it is alsc allowable to use an
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the state designated or selected in this internationa
application. [0213] As for the driving mechani smfor

each of the stages PST, MST, it is also allowable to

use a plane notor in which a magnet unit provided

with two-dinensionally arranged magnets and an

armature unit provided with two 138 dinensionally

aft &RGEANE ] W@S&r 8loppostt @ 6 BTHESING SR oot Her
and_each of the stages PST, MST is driven by the
efetteohhlfiePrEtERce Ol A tlﬁlgéltc%@tt&ﬁsg R tefrn B formed
magnet unit and the armature unit is connected to the
seagehpIrasipsTE BheE ehecsehad coflatise dfadgiet natiterndo be
the armature unit is provided on the side of the
novabtetedr facehef cxhessrage TRSTpINBENY G24nthen is also
reaction force, which is generated in accordance with

t4iep hbvehbat tof thheespbstirat epyrage uRST 1 i thep deehy system)
mechanically released to the floor (ground) by using

ali relmecheabeingoantatpthe peadeiron ifsorfeemes! mot a wafer W by
transmtted to the projection optical system PL. The
nettredng oinhanfiéragcehériegeti on frbhrec@afedivsclaased dalosed
detail, for exanple, in United States Patent No.

51528z id Bna ¢ JapaheBebPatent oApploi. c &0i0an Cl3dild-sapen No.
8-166475), contents of which are incorporated herein
bjo2Ed Er encighenvi thénl aneapgrobbrpesniussidofcaf e substrate
donmestic laws and ordi nances of the state designated

Wt 50t epgedahdl/dhi Shel AbBKkNAtEGRAMsERPliCAlY AN 1dRBEY to use
The reaction force, which is generated in

any one of those of the air floating type using the air
bearing and those of the magnetic floating type using the
Lorentz's force or the reactance force. Each of the stages
PST, MST may be either of the type in which the movement is
effected along the guide or of the guideless type in which
no guide is provided. An example of the use of the linear
motor for the stage is disclosed in United States Patent
Nes. 5,623,853 and 5,528,118, contents of which are
incorporated herein by reference respectively within a
range of permission of the domestic laws and ordinances of
the state designated or selected in this international
application.

[0213] As for the driving mechanism for each of the
stages PST, MST, 1t is alsoc allowable to use a plane motor

in which a magnet unit provided with two-dimensionally

arranged magnets and an armature unit provided with two-
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accordance with the novenent of the mask stage MST

may be mechanically released to the floor (ground) by
using a frame nmenber so that the reaction force is
not transmtted to the projection optical system PL
The nethod for handling the reaction force is

dig 0389, N 1 ggzaaﬂsﬂ nde coelxlaéméllgeg cg%% E%gtcﬁ Caefac:mg one

Pat ent No. b5, 0 (Japanese tTon

L%'n%t%?q I:\;R % %%O%%ts)t’r ec%§ WILQ%%I %'].Chlg c?rlv?n by the

|ncorporated erern ere na ran
p%ﬁgl§ % St | and ordlnances of .t
state é%l 5?@' se ecﬁgbq%§1%rﬁ%??¢n%§¥mﬁ?%ﬁ% Qhe magnet

[ Th
R e R R
d th bsyst e
 eluaene the Pé@séfct M SR e HTpenie Zgrature unit
EChBA YA T ot B sil%%t Soad A A T3 Thethe Stage
oEg& P gccuracy are mai ntained. In order to secure
Pdus accuraci es, those perfornmed before and

fhg ﬁhe assenbllng |nclude t he adj ustnent for

¢RFEY; thE SFECtdrrad@icsoy Worch Hes vaiated in

opti cal systenB the adjustnent for achieving the
né@ﬁﬁﬁﬁéﬁpea@é@haévef@pWﬂM§nﬁuﬂﬁ(ﬁkﬁrﬁﬂhﬁﬁﬁaﬁﬂ stage P3T,
systens, and the adjustnent for achieving the

ehayt i@?—cma@bar}a@ylflm refeavged ous Wleedtidar Gystwemb). by using
The steps of assenbling the various subsystems into

t hef ERPOSULELAPpaPattsti hleudmadfdrorexanpie, g eot

mechani cal connection, the wiring connection of the
transmitted to the projection optical system PL. The

method for handling the reaction force is disclosed in
detail, for example, in United States Patent No. 5,528,118
{Japanese Patent Application Laid-open No. 8-166475),
contents of which are incorporated herein by reference
within a range of permission of the domestic laws and
ocrdinances of the state designated or selected in this
international application.

[0215] The reaction force, which is generated in
accordance with the movement of the mask stage MST, may be
mechanically released to the floor (ground) by using a
frame member sc that the reaction force is not transmitted
to the projecticon cptical system PL. The method for
handling the reaction force is disclosed in detail, for

example, in United States Patent No. 5,874,820 (Japanese
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electric circuits, and the piping connection of the
air pressure circuits in correlation with the various
subsystens. It goes w thout saying that the steps of
assenbling the respective individual subsystens are
performed before perform ng the steps of assenbling

the, various subsystens jnto the expas ppar at us.
VB e e hPHG L ERER L or AaSS R i 1 KB Sar ity Conesics of
supsystens into the exposure apparatus are conpl et ed,
alloier aFF ABFGSPRERLT SPs heg&rifored ¢ IS8R &t Heln & range
various accuracies as the entire exposure apparatus.
I?fiEeﬁ@éﬁﬁéﬁpeoﬁhépetﬁ@“@%ﬁd§hﬂ@w%nﬁﬁﬁeﬁﬁﬁ#ﬁ%ﬁces of the
produced in a clean roomin which, for exanple, the

t ehpEraflafedaAdeAhe cSEARTESS dre Tmafaget: ST 2 s

shown in Fig. 17, the m crodevice such as the

seRPEdAANEPBr device is produced by performing, for
exanpl e, a step 201 of designing the function and the
pEP2bblranceTbk ehposucrodeviagetus e O difng to the
manufacturing a mask (reticle) based on the designing
s¢mpodamstepo208hef prpsedic iimy s tsiubs tiratper abice ddse
material for the device, an exposure process step 204
ofsexpbsing the subsvnat eunstifst@Emspatricdruniofy tites maskpective
by using the exposure apparatus EX of the enbodi nent
descstbedtabovel cacatep a205edfinsisenbldingimd hey davdicethe
(including a dicing step, a bonding step, and a

packagt agmstef) meandnanailnspectda@y, st 20&k:ctric accuracy,
| NDUSTRI AL APPLI CABI LI TY [0218] According to the

piesentci ayenthNactlirbsy PeSSblieHd reasi | yipesf@gmto

t he mai nt enance operation for

secure the variocus accuracies, those performed before and

after the assembling include the adjustment for achileving
the optical accuracy for the various optical systems, the
adjustment for achieving the mechanical accuracy for the
various mechanical systems, and the adjustment for
achieving the electric accuracy for the varicus electric
systems. The steps of assembling the various subsystems
into the exposure apparatus include, for example, the
mechanical connection, the wiring connection of the
electric circuits, and the piping connection of the air
pressure circuits in correlation with the wvarious
subsystems. It goes without saying that the steps of
assembling the respective individual subsystems are
performed before performing the steps of assembling the

various subsystems into the exposure apparatus. When the
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the substrate-holding unit or the substrate stage and

for the exposure apparatus. Further, it is possible

to suppress the decrease in the rate of operation of

the exposure apparatus. Therefore, it is possible to

i mprove 141 the productivity of the device o
Pr@@LEl IaN .2 AGGENAING i J8 LS8 s VG | 0o EhéS
possible to easily performthe maintenance operation
F@beldagird G MR $I:QN XROSIIEy, %ﬁéf@uh%q-ustment is
subStrate can be exposed satisfactorily in the state

I n W Gh the 4 nfd Qw of qui d i sed. 142

CEEI TThe E g.rL&%(ﬁfl%ug'ééﬂj‘%ﬁﬂﬁ%l%% %}}e entire

1. A substrat o ng unit

i ; h
S TTRIa. CRE ottt ard: Hol A AR Le COtY | gy Losure
2 e “substrate- nol ding Ui coffpr i S
base raiher ; Aol nolid] no AL oy i Gh i, Lot g

€ base er and ol ds e su rat'e so
t R _upper f of  the bstrate is in contact
ng? %m? %3 | ?3&? i c%f%g' 5’%&%& Yhe r:'medxzco U rcel;eaannrbe E sae]%%rfglanaged‘

h [ portion,which is.for on the bas menber

A RG2HAT b hBra AV dre T6 ™t et b R Hce hch @ the
the ,plate is provided around the upper surface of the
sGBSEFREEVChEEd OBy 1the IS mstohuiaf dy gurtiominge for
second_hol ding portion having a plurality of

pEEPIESFong fsgﬁﬁe&(}én ofh s imghiddre Tuifek 4970 Prdtehe

bei ng held on the protrusions by providing a negative _
pPBESHFBaNECaCsphbe FOTFOEOH of siaddestoie £ HackE manufacturing

a mask (reticle) based on the designing step, a step 203 of
producing a substrate as a base material for the device, an
exposure process step 204 of exposing the substrate with a
pattern of the mask by using the exposure apparatus EX of
the embodiment described above, a step 205 of assembling
the device (including a dicing step, a bonding step, and a

packaging step), and an inspection step 206.
INDUSTRIAL APPLICABILITY

[0218] According to the present invention, it is
possible to easily perform the maintenance operatiocn for
the substrate-holding unit or the substrate stage and for
the exposure apparatus. Further, it is possible to
suppress the decrease in the rate of cperation of the

exposure apparatus. Therefcre, it is possible to improve
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surface of the plate. 2. The substrate-hol ding unit
according to claiml1l, wherein the upper surface of
the plate forns a flat portion, which is
substantially flush with the upper surface of the
substrat e, around the substrate. 3. The

S trate- h d|n und t_ acc rmr1 o claim?2, wherein

agggp B sCl o tg/et%tll?e r‘fPedlfe &rqcﬁba&s{fﬁé‘t rﬁcecc?lléﬁljd“g to
portion and an edge of the plate

nEPh By oSER %8&’8361&%%]1 arig oIS SIE tpeedsiLy Sefrom the

substrat e- hoIdin uni t ccog{?ﬁae to claim3,  wherein

UR8" GhpBRE e R LR 16de Ot o SUBSHT SRt Ther Hergeire

of the plate | to 1.0 mm 143 5. The '

stBBEFatEshol a"?*ﬁgsaﬁi#ré&@orcm&et &*AMGH Batihgreiorily in

the first hol ding Rortlon has a plurality of

p?%?rﬁEPBﬁleoWﬁéG oithehé 'Hdsw wdnifdre didil g jFstsuppressed.

outer wall portion forned on the base nenber; and the

substrate is held on the protrusions by providing a

negati ve pressure to a first space surrounded by the

base nenber, the first outer wall portion, and the

substrate. 6. The substrate-holding unit according to

claim5, wherein the plurality of protrusions of the

first holding portion includes a plurality of support

pins. 7. The substrate-holding unit according to claim

5, wherein an upper portion of the first outer wal

portion is |ower than the upper portions of the

protrusions. 8. The substrate-holding unit according

to claim1,
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wherei n the second hol ding portion has a second outer
wall portion fornmed on the base nenber; and the plate
is held on the protrusions by providing a negative
pressure to the space surrounded by the base nenber,
the second outer wall portion, and the plate. 9. The
substrate-hol ding unit accor lﬁ% o claiml, wherein
the plurality of protrusions™i des a plurality of
support pins. 10. The substrate-hol ding unit according
to claim1, further conprising: a first vacuum system
whi, ch prOV|des a ne ative pressure A to a space forned

onla si de %P igKe WLt He itibdt e @ heteepiate to
be gaofs'e%%l d' ”gexfo”'on y 4401;"‘9{&600{“3'%&’{"& Uhe

tém wh er enet rom cuum

sub%yt&taw ai@qdmigcmrﬁrtow&gﬁ:itm@egatlve pressure to the
space formed on the side of the back surface of the

pl at basélmefbersubstrate-hol ding unit according to
claim1, wherein the plate is provided exchangeably.
12a Aﬁrépr%denapr@@rré;u@sz et @mgfqmree%mwlm goase

mem?%&d%ﬂ% %%hcha%d%gg'£(%léhgg£ (¥“3§g éﬂ éﬁe% surface

& exposure appar at Us-accordi ng to

of whereuhsthat&ubﬁihﬁt&dﬁtaﬁﬂﬂwﬂﬂhknhqﬂlﬁqmidn@uﬁﬂng the
e of the pattern through the liquid onto the

eXp@ﬁH fraf8%el d by the first holding portion. 14. The
Sgsggﬁéﬁggfgggaaﬁéa%cC%&%En%ﬂf%ﬂﬂfg'?orﬁedW%E”ékn t£§
member and which holds a plate so that an upper surface of the
plate is provided around the upper surface of the substrate
held by the first holding portion, the second holding portion
having a plurality of protrusions formed on the base member,
and the plate being held on the protrusions by providing a
negative pressure to a space formed on a side of a back

surface of the plate.

2. The substrate-holding unit according to claim 1,
wherein the upper surface of the plate forms a flat portion,
which is substantially flush with the upper surface of the

substrate, around the substrate.

3. The substrate-holding unit according to claim 2,
wherein a gap is formed between an edge of the substrate held
by the first holding portion and an edge of the plate held by

the second holding portion.

4. The substrate-holding unit according to claim 3,
wherein the gap between the edge of the substrate and the edge

of the pilate is ¢.1 to 1.0 mm.
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15. The exposure apparatus according to claim 14,
wherein a mrror for an interferoneter is formed on
the base nenber to neasure a position of the base
menber. 16. The exposure apparatus according to claim
13, wherein the plate has a reference portion, which
defines a position of the substrate with respect to
the i mage of the pattern. 17. The exposure apparatus

aceor di Nthd G de-ho Bk @i iiniheapb3t@ihs £orangdiafi,
silica glass. 18. The exposure apparatus according to

whegresim tie foéir gl iy Prerelprashas thipknesbivpieh is
pr&HﬁHé%%éFufg éﬁé]ﬁ? érﬁgmﬁgrtggdsgb§1£ggeOuggﬁ wall
nmet for

A produci ng a device npri sing usin
pomxipos Urermepbaratiise dsdefnageet N Lhai deSuB@tra'hé is held

bstrate hol di ng unit ac ordlng to claim5, wherein
on g’i gﬁ’rtﬂ%‘él 9 e Ib?%%%‘é?o%e%%u%’ﬁeto a first

spafder %uﬂi@uﬁid’&i RSF WHIRN U aEnEsSe | hale Of 1 Al U&Q@ér wall
portion of the first outer wall portlon 21. The

pordijiestr &sl Haladisndpaimateaccording to claim 12, furt her
conprising a sensor having an upper surface wherein
the plate has an opening in which the upper surface of

the sensgfe itid? AR AiRPERY uli according to clain 5,

wherein the plurality of protrusions of the first

holding portion includes a plurality of support pins.

7. The substrate-holding unit according to claim 5,
wherein an upper portion of the first outer wall portion is

lower than the upper portions of the protrusions.

8. The substrate-holding unit according to c¢laim 1,
wherein the second holding portion has a second outer wall
portion formed on thekbase member; and the plate is held on
the protrusions by providing a negative pressure to the space
surrounded by the base member, the second outer wall portion,

and the plate.

9. The substrate-holding unit according to claim 1,
wherein the plurality of protrusions includes a plurality of

support pins.

16. The substrate-holding unit according to c¢laim 1,
further comprising:

a first vacuum system which provides a negative pressure
to a space formed on a side of a back surface of the substrate

held by the first holding portion; and
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a second vacuum system which is different from the first
vacuum gystem and which provides the negative pressure to the

space formed on the side of the back surface of the plate.

11. The substrate-holding unit according to claim 1,

wherein the plate is provided exchangeably.

12. An exposure apparatus comprising the substrate-

holding unit as defined in any one of c¢laims 1 to 11.

13. The exposure apparatus according to claim 12,
wherein the substrate is exposed by projecting an image of the
pattern through the liquid onto the substrate held by the

first holding portion.

14. The exposure apparatus according to claim 13,

wherein the base member is movable.

15. The exposure apparatus according to c¢laim 14,
wherein a mirror for an interferometer is formed on the base

member to measure a position of the base member.

16. The exposure apparatus according to claim 13,
wherein the plate has a reference portion, which defines a
position of the substrate with respect to the image of the

pattern.

17. The exposure apparatus according to claim 12,

wherein the plate is formed of silica glass.

i8. The exposure apparatus according to c¢laim 12,

wherein the plate has a thickness which is approximately same
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as that of the substrate.

19. A method for producing a device, comprising using

the exposure apparatus as defined in claim 12.

20. The substrate-holding unit according to claim 5,
wherein height of upper portiong of the protrusions of the
first holding portion is same as that of an upper portion of

the first outer wall portion.

21. The substrate-holding unit according to claim 12,

further comprising a sensor having an upper surface

wherein the plate has an opening in which the upper

surface of the sensor is to be disposed.
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