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1 DESCRIPTION STAGE DEVICE, EXPOSURE APPARATUS AND

METHOD OF PRODUCING 5 DEVICE TECHNICAL FIELD The

invention relates to a stage device, an exposure apparatus and a method

of producing a device. 10 Priority is claimed on Japanese Patent

Application No. 2007-325076 filed on December 17, 2007, the contents of

which are incorporated herein by reference. BACKGROUND An exposure

apparatus used in a photolithography process illuminates a mask 15 with

exposure light in order to expospBSUREIEIENVith exposure light

transmitting through a mask. As disclosed in Patent Document 1, the

exposure apparatus is provided with a mask stage retaining and moving

the mask and a substrate stage retaining and moving the substrate.

[Ftaa iDDEVTER] EXDES PREEAPARRICBUSRIDMETEIOWOF PRODUCING

2005/0248744 20 DISCLOSURE OF INVENTION PROBLEMS TO BE

SOLVED BY THE INVENTION A tgyapdrEiture change on the mask

caused by illumination of exposure light for example may result in

exposure defects. For example, when the illumination of 25 exposure light

causes a temperature increase and thermal deformation in the mask, the
TRCpatteralinrageof the mask distorts and reduces the overlay accuracy of

the pattern on the substrate. Consequently there is the possibility of

expostie defectd suclatas the stage device, an exposure apparatus and a method of
producing a device.

Priority is claimed on Japanese Patent Application No. 2007-325076 filed on

December 17, 2007, the contents of which are incorporated herein by reference.

BACKGROUND

An exposure apparatus used in a photolithography process illuminates a mask
with exposure light in order to expose a substrate with exposure light transmitting
through a mask. As disclosed in Patent Document 1, the exposure apparatus is provided
with a mask stage retaining and moving the mask and a substrate stage retaining and

moving the substrate.

[Patent Document 1] U.S. Patent Application Publication No. 2005/0248744

DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

A temperature change on the mask caused by illumination of exposure light for
example may result in exposure defects. For example, when the illumination of

exposure light causes a temperature increase and thermal deformation in the mask, the
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production of flaws in the pattern formed on the substrate. Asa result,

defective devices may be produced. 5 An aspect of the present invention
is to provide a stage device that can suppress temperature change on a
mask. Another aspect of the present irB/ention is to provide an exposure
apparatus that suppress the production of exposure defects. Yet another

pAGPE G QlctbetpEaseiit vientomn dsrtdurmvite dethadahpyeduBigattern on the
devices enabling suppression of the production of defective devices. 10

suboANS EOR S NINGTHE (RRSBiki My Ascarsisgriaiarbicss arpest @tthe

present invention, there is provided a stage device that includes a mobile
proaciticeiainingva maskHustinaieddaaxposubedight and snavingdetengva
predetermined plane, and a flow control section moving substantially 15
ddvigeshrsyvithpilddweayement of the mobile body to thereby control the flow
of gases in proximity to the mask. According to a second aspect of the

presentingatiosy, iepecieprividetoa siagpraletice dagt insludasa caaki@press
member having a retaining section for retaining a mask illuminated by

tegppasure dghigdhm mobie. membeikrelpaingfthe prasthand enaving algirgvade an
20 predetermined plane including the illumination position of the exposure

exightirangpantintake sippetdsatioghdingian sftaksopar dekiog.in Jasarotiist aspect
gas passage enabling flow of gases from the intake port and a supply

ofpbetigepplyingegasad Stovyping fdem thehiish fps hreasadevioes swibieg of the

mask retained on the retaining section. According to a third aspect of the
suppesssibinvahtignodhet@isopinfided adsiages. 25 device that includes a
mobile member having a retaining section for retaining a mask 3
illuminated by exposure light, the mobile member retaining the mask and
moving along a
MEANS FOR SOLVING THE PROBLEM

According to a first aspect of the present invention, there is provided a stage
device that includes a mobile body retaining a mask illuminated by exposure light and
moving along a predetermined plane, and a flow control section moving substantially
together with the movement of the mobile body to thereby control the flow of gases in
proximity to the mask.

According to a second aspect of the present invention, there is provided a stage
device that includes a mobile member having a retaining section for retaining a mask
illuminated by exposure light, the mobile member retaining the mask and moving along a
predetermined plane including the illumination position of the exposure light; and an
intake structure including an intake port taking in gas, a first gas passage enabling flow
of gases from the intake port and a supply port supplying gases flowing from the first gas
passage to a surface of the mask retained on the retaining section.

According to a third aspect of the present invention, there is provided a stage

device that includes a mobile member having a retaining section for retaining a mask



10

15

20

25

predetermined plane including the illumination position of the exposure
light; and an outlet structure including an inflow port into which flows at
least a part of the gases flowing across the surface of the mask, a second
gas passage enabling flow of gases fr%m 5 the inflow port and a outlet
port discharging gases flowing from thé second gas passage. According

illanfavabpspesiued theprasensimventionctheranmprovdediam ExRaskialong a
apparatus that illuminates a mask with exposure light and exposes a

preubstiaige MR RXpPORUR Jgh thigughtitie jpaskntbeiRXpREOSEr& BRfAiHE an
provided with the stage device according to the first, second or third

oARPeais iR Aetaddingiatiithpaspees eftiha prasent ikiieatinm, dnere gases
provided a method of producing a device, the method includes exposing

fl@sHp e UsingithecaxPOsUrasiaRPYEIHG aecersing: tentveiiouitwaspesks from
and developing an exposed substrate. EFFECTS OF THE INVENTION

thd Inflecopdingrio ihriaspasisddfcthedimention lewipg abuiehataed gR passage.
mask can be suppressed. Furthermore according to the aspects of the
inventiage dhdrgoeLirenet akpexpostieplefent sneant o, sUpRy éspesidetan
further according to the aspects of the invention, the production of
exgietect prdemace theaill baisuppresesd. withBRboful HSRIRHI AN E3R Tibistrate
DRAWINGS FIG 1 is a schematic view showing an example of an
wikRepusarapighratiusugic cor aingkiata fisgicnibagimenis plovaligl avith the stage
perspective view showing adjacent components to a mask stage
deateondungdinghe firstiesnBochimeot .tRbd(petis a perspective view
enlarging a part of the mask stage according to the 4 first embodiment.
FIG 4 iscasduijpnad Vigiv along dhenbnecfentAinindnt{e.there is provided a method
of producing a device, the method includes exposing a substrate using the exposure

apparatus according to the fourth aspect, and developing an exposed substrate.

EFFECTS OF THE INVENTION

According to the aspects of the invention, temperature change in a mask can be
suppressed. Furthermore according to the aspects of the invention, the occurrence of
exposure defects can be suppressed. Yet further according to the aspects of the

invention, the production of defective devices can be suppressed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view showing an example of an exposure apparatus
according to a first embodiment.

FIG. 2 is a perspective view showing adjacent components to a mask stage
according to the first embodiment.

FIG. 3 is a perspective view enlarging a part of the mask stage according to the
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FIG 5 shows an example of the operation of the mask stage according to
the first embodiment. 5 FIG 6 shows an example of the operation of the
mask stage according to a second embodiment. FIG 7 shows an example
of the mask stage according to the secLPnd embodiment. FIG 8 shows an
example of the mask stage according to a third embodiment. 10 FIG 9

fishemyboameample of the mask stage according to a fourth embodiment.
FIG 10 shows an example of the mask stage according to a fifth

embodinaentis kKeclibshavesanoaxamlieoAtha magicstage according to a
sixth embodiment. FIG 12 shows an example of the mask stage

according. ®sh@eyenttkemkledmenbpdiatiofsot this lRwelRar &edvH@he
example of a manufacturing process for a micro-device. DESCRIPTION

filstferhbbdiREIERENCE SYMBOLS 1: mask stage, 1R: reflective face,
13G: guide face, 14: mask retaining section, 19: 20 interferometer system,

19A: lagexr sndpoiesamelemgR: Jfgidnpeihesndd theaassestprtioror(veass),
41: upper face, 42: lower face, 48: inner side face, 49: inner side face, 50:
setfall mechianistn (outlet structure, flow control section), 51: intake port
(inflow port), 52: first gas passage (second gas passage), 53: supply port
(outletHaoxt), dbwsarzis mgeherheGnaik btagnse prodigain thengebadism,
61: minute member, 62: porous member, 63: drive 25 device, 64: passage
erfidodatior.member, 66: support device, EL: exposure light, EX: 5
exposure apparatus, M: mask, Ma :upper face, Mb: lower face, P:
substraiéx DIhSCRIP RN HEMBORKNMEN TEScording to a third embodiment.
FIG. 9 shows an example of the mask stage according to a fourth embodiment.
FIG. 10 shows an example of the mask stage according to a fifth embodiment.
FIG. 11 shows an example of the mask stage according to a sixth embodiment.
FIG. 12 shows an example of the mask stage according to a seventh
embodiment.

FIG. 13 is a flowchart showing an example of a manufacturing process for a

micro-device.

DESCRIPTION OF THE REFERENCE SYMBOLS

1: mask stage, 1R: reflective face, 13G: guide face, 14: mask retaining section, 19:
interferometer system, 19A: laser interferometer, 28: first member, 40: recessed portion
(recess), 41: upper face, 42: lower face, 48: inner side face, 49: inner side face, 50: inlet
mechanism (outlet structure, flow control section), 51: intake port (inflow port), 52: first
gas passage (second gas passage), 53: supply port (outlet port), 54: nozzle member, 60:
turbulence producing mechanism, 61: minute member, 62: porous member, 63: drive

device, 64: passage formation member, 66: support device, EL: exposure light, EX:
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Although the embodiments of the invention will be described hereafter
making 5 reference to the accompanying figures, the invention is not
limited thereby. In the description hereafter, an XYZ orthogonal
coordinate system is determined and tge positional relationship of
respective members is described making reference to the XYZ orthogonal
cxPRONEHNHLa BB ML TSIX s SUBsEEHiRR s NraatelseiTeditaation in a
horizontal plane, the Y axis direction is a direction which is orthogonal to
the X-axis 10 direction in the horizontal plane and the Z axis direction is a
direction which is orthogonal respectively to the X-axis direction and the

DNseRrg EinentianrimatheDmards TR is the vertical direction). The rotational
(inclination) direction about the X axis, Y axis and Z axis is denoted

respeciielyn @¢h Odmbnthdatdise ehions:enbss i mbodsigiied Mo afifGt making
embodiment will be described hereafter. FIG 1 is a schematic view
refhionde ancexRBpiRfiap fxpesUe:appalatus S Eceokdingetetie fiksthe
embodiment. In FIG 1, the exposure apparatus EX is provided with a
deailitistage deiRining>and srtdpond coaskindiesssitbsinstécsingmadratditiag

and moving a substrate P, an illumination system IL illuminating the mask
pavitietainethoontheproasis stagecnwitibexpodeserlighl fmbkia 2R Riejretiornthe XYZ

optical system PL projecting an image pattern of the mask M illuminated
ortho goxposvsedighit Eysenio tthstbstialdiiedkiairedppedthasibsirdie stagen a

2, and a control apparatus 3 controlling the overall operation of the
heekposurplappaiatisbXdifheicondroldiaapaiatuis h ivchutegdaslaxanyle ais

computer system. The exposure apparatus EX includes a chamber
disqpiaraitishd formiigaaplmremsphe . Axiswihiahithe swldisetie Pwhi2b is

processed. The chamber apparatus 5 can regulate the environment of the
orthngospacepdchviigmperakinesihdimidityread] clearilineésditevebn Tihether words, it

substrate P is a substrate for producing a device which for example
isithelwdageal direction).  The rotational (inclination) direction about the X axis, Y axis
and Z axis is denoted respectively 06X, 0Y, and 6Z directions.
<First Embodiment>

A first embodiment will be described hereafter. FIG. 1 is a schematic view

showing an example of an exposure apparatus EX according to the first embodiment.
In FIG. 1, the exposure apparatus EX is provided with a mask stage retaining and moving
a mask M, a substrate stage 2 retaining and moving a substrate P, an illumination system
IL illuminating the mask M retained on the mask stage 1 with exposure light EL, a
projection optical system PL projecting an image pattern of the mask M illuminated by
exposure light EL onto the substrate P retained on the substrate stage 2, and a control
apparatus 3 controlling the overall operation of the exposure apparatus EX. The control
apparatus 3 includes for example a computer system. The exposure apparatus EX

includes a chamber apparatus 5 forming an inner space 4 in which the substrate P is

processed. The chamber apparatus 5 can regulate the environment of the inner space 4
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devices forming a photosensitive layer on a base of a semiconductor
wafer such as a silicon wafer. The photosensitive layer is a layer of a
photosensitive material 5 (photoresist). Furthermore various types of
layers including protective layers (top coat layer) may be formed over the
photosensitive layer on the substrate P. The mask M includes reticles

(tdatpeing Ao vicaiatiamsdaighase lprejgcted onto the substrate P. In the
embodiment, the mask M is a light-transmission mask with a

predeteraineecRattPhiv AaiiBine B eoliabinguelding: filmigueh agschsameciudes
on a 10 transparent plate such as glass. The light-transmission mask is

deveddindiediig a shoasyendlask RYVBICH Bapatieindsioomad tesingfarshicids a
layer and may for example include a halftone mask or a phase-shift mask

siloééh spetial-frEaishey saadtlatiandyie fay examapRotdece enbadimant,
although a light-transmission mask is used as the mask M, a reflective

(phaskesnay b&usednideMegiexpagiscoihpaistisg lokmcearding 6d4iss (top coat
embodiment is a scan type exposure apparatus (a so-called scanning

lagteppar) eishinbyes: the phasksdsiickthe csohshatat3tgachronously in
a predetermined scanning direction and exposes the substrate P with

exposiie: ightkEN inahshaittisig: iy doighi el vaskpitdmihehienfrediropited onto

the scanning direction of the substrate P (direction of synchronous 20
thenasmeaat). is nkea dobelthen(, axisdiseation andihescatising dieklivith a

of the mask M (direction of synchronous movement) is also taken to be
prife t¥raxie ¢ pectionfofhen exgagurd gpphardtiis il sminatedih@dvask M

with exposure light EL as the substrate P moves in the Y axis direction
tramitparespglatdaipegjetison régolighRtohthe piojectick iopdichhsysteonBinary

and, synchronously with the movement of the substrate P in the Y axis 25
makikectiovhithen pask M sfiavesdinding ¥ shxesddirgatian nekatife txanple include a

illuminated region IR 7 of the illumination system IL. Consequently
hagfitposureskghtagihdsorshilfienmsiskfM spatial-frequency modulation type for example.
In the embodiment, although a light-transmission mask is used as the mask M, a
reflective mask may be used.

The exposure apparatus EX according to this embodiment is a scan type
exposure apparatus (a so-called scanning stepper) which moves the mask M and the
substrate P synchronously in a predetermined scanning direction and exposes the
substrate P with exposure light EL transmitting through the mask M. In the
embodiment, the scanning direction of the substrate P (direction of synchronous
movement) is taken to be the Y axis direction and the scanning direction of the mask M
(direction of synchronous movement) is also taken to be the Y axis direction. The
exposure apparatus EX illuminates the mask M with exposure light EL as the substrate P
moves in the Y axis direction with respect to a projection region PR of the projection

optical system PL and, synchronously with the movement of the substrate P in the Y axis

direction, the mask M moves in the Y axis direction relative to an illuminated region IR
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illuminates the substrate P through the projection optical system PL. The
illumination region IR of the illumination system IL includes an illumination
position for exposure light EL emitted from the illumination system IL. The
projection region PR of the 5 projection optical system PL includes an
illumination position of exposure light EL emitted from the projection

ofaREcRhAHEIRITNRY:stERETEXP CHHE ARPARAE S G €3 artirstEo MR M
that is for example provided on a floor face FL in a cleanroom and a body

ilI8hadtnclbidesoarseePrBreatiie hrojayidedmicineylitstcPlummge Mhgnination

first column 6 has a plurality of first support 10 columns 9 and a first plate

regibSURRATRE I Miahandhicatigntisnlatandiddes iRelfirstisappopoLabitaseposure
The second column 7 has a plurality of second support columns 12

lightorideshiorRdme fit shelifiteniidatiod &/seaond plate baosetpartegion RIReof the
second support columns 12. The illumination system IL illuminates a

profedaiespinad ilsainRtidadegicrahRldhinitioaxpesie dokt fokunaviglg aL
uniform illumination intensity distribution. The mask M can move within
erthgetll firpin aliio preggiaon Bpituminatienpposition for exposure light EL) in
the illumination system IL. The illumination system IL illuminates at least a
part ofHee:xpaskrdhgispaseE X incullssrimatiototegion tRhnihexpasiple
light EL having a uniform illumination intensity distribution. Exposure light
prEtidsditied froom e PO ilLunikaticsosy st bodpaythaclindtdeepsulisadiotéimn 7
light (DLV light) such as emission lines (g line, h line, i line) emitted from
pravidetConytherfipaaddightdfromla Kkt extimes laser fwalaenffir248ppon),
or vacuum ultraviolet light (V-UV light) such as ArF excimer laser light
colwiavie 2 agthalf@3tmia)eot IR pasetelight @mdbelaogthcldémiodntibérst support
embodiment, as the exposure light EL, Arf excimer laser light which is
collraddlet lGlats@ofdaciumm Wthayioldiligitt) o siseadSupport columns 12
provided on the first plate 11 and a second plate 13 supported on the second support
columns 12.

The illumination system IL illuminates a predetermined illumination region IR
with exposure light EL having a uniform illumination intensity distribution. The mask
M can move within the illumination region IR (illumination position for exposure light
EL) in the illumination system IL. The illumination system IL illuminates at least a part
of the mask M disposed in the illumination region IR with exposure light EL having a
uniform illumination intensity distribution. Exposure light EL emitted from the
illumination system IL may include deep-ultraviolet light (DUV light) such as emission
lines (g line, h line, i line) emitted from a mercury lamp and light from a KrF excimer
laser (wavelength 248 nm), or vacuum ultraviolet light (VUV light) such as ArF excimer
laser light (wavelength 193 nm) or F, laser light (wavelength 157 nm). In the

embodiment, as the exposure light EL, Arf excimer laser light which is ultraviolet light

(vacuum ultraviolet light) is used.
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The mask stage 1 has a mask retaining section 14 that retains a mask M
illuminated with exposure light EL. The mask retaining section 14 allows
for attachment and detachment of the mask M. In the embodiment, the
mask retaining section 14 retains the §1ask M so that the lower face of the
mask M (pattern forming 5 face) and the XY plane are substantially

parallerhd e sRaskestagashimadreaniae sseppotechonéhendppandrod
(guide face) 13G of the second plate 13 by a gas bearing. In the

illembadinenth hedsppeliacel 3CToktha serendiniaéectidang thewsfqlane
are substantially parallel. The operation of a mask stage drive device 15

atifehueingaad ReltRinsveEhasadiorar NMetae entligistie, Maskslagtalniag
retain and move a mask M 10 along the upper face 13G of a second plate

se¢Bonalyedngrantuminaliosonasiting 1 dillentiatimbegiosk IR ghdhern forming
illumination system IL) for exposure light EL emitted from the illumination

fasyptamtie. Xythembeodimenitiths masksaiageht aankrege ithetheatact
directions of the X axis, the Y axis and the OZ directions on the second

suplsdactBowitlie thigpanasle Murlaiaee) aBahef thaskdigidiping $8dion ded.bERENg.
mask stage 1 has a first aperture 15 16 allowing passage of exposure light

InEhefombxaimple, dbcingpexpasure @bihg swdhsiidtpl e 08 dudnige XY plane are
measurement using exposure light EL. The second plate 13 has a second

subpearitiitlyl gaddlivsvinghhasprgeaioh @Xpasusk dight Blivd bevexpdsurelliginkkh
emitted from the illumination system IL and illuminating the mask M
acpassesuitirasghitharfirsitapetibies iz andkheigetandaparinienovandnask M
enters the projection optical system PL. 20 A counter mass 18 is provided
alomgtte sppenth@iateGl3fanduny et d3dinekiding doilexampienthesiiYon
direction) opposite to the mask stage 1 in response to the movement of
(ihenimasknstagjenll i afitbeYitaxis ditieatiyntéiarlexdon pieptizare Yiglirddtiomitted from
The counter mass 18 is hon-contact supported on an upper face 13G of
ththidlseccndpataecd3 Iy a lwgighthtadtekng the atakistagintludingear airthe three
pad. According to this embodiment, the 25 counter mass 18 is provided on
dithetipasiphdry Xfahie, thask staged the 0Z directions on the second plate 13 with the
mask M retained on the mask retaining section 14. The mask stage 1 has a first aperture
16 allowing passage of exposure light EL for example during exposure of the substrate P
or during measurement using exposure light EL. The second plate 13 has a second
aperture 17 allowing passage of exposure light EL. The exposure light EL emitted from
the illumination system IL and illuminating the mask M passes through the first aperture
16 and the second aperture 17 and enters the projection optical system PL.
A counter mass 18 is provided on the second plate 13 and moves in a direction
(for example, the -Y direction) opposite to the mask stage 1 in response to the movement
of the mask stage 1 in one Y-axis direction (for example the +Y direction). The counter
mass 18 is non-contact supported on an upper face 13G of the second plate 13 by a

weight canceling mechanism including an air pad. According to this embodiment, the

counter mass 18 is provided on the periphery of the mask stage 1.



10

15

20

25

9 Positional information of the mask stage 1 (mask M) is measured using

a laser interferometer 19A in an interferometer system 19. The laser
interferometer 19A illuminates measuring light LB onto the reflective face

1R of the mask stage 1. The laser integferometer 19A measures

positional information of the mask stage 1 relative to 5 the X axis, the Y

axis apdditA¥ifitechons Using Measunng lightdkbMijuminaieeanisind@ laser
reflective face 1 R of the mask stage 1. A control apparatus 3 operates the

infedstoratagel dAvia 8e viter epopasetsondhelmeasHeamentriesklisnadttig 9A
interferometer system 19 (laser interferometer 19A) to perform positional

illaanfatohibammiask ivhtatainach ancthgldnask fitagR lofBcTMgsRrajgetion The
optical system PL illuminates exposure light EL onto a predetermined

lagyoieciitndiegion PR nldssebpbatim i Catonameoi shehprajsktidapeeriemtive to
(the illumination position for exposure light EL) of the projection optical

theystans Rhe Y heipsajeaiiotrofitical systemgRhepsojasidigateimimageaionto
the mask M at a predetermined projection magnification onto at least a

theecfioriot thesuksifatke Rdispaged 15 Ardhedluppnatiorsregiands BieAnask
plurality of optical elements of the projection optical system PL is retained

stigeadans datiel PObddd tensbdarsesdehas acflangef 2e e félengec2 dyistem 19
supported on the first plate 11. In the embodiment, the projection optical
(IsystemerRirdmededaalon systen puensagrojeciidn factanisk ior examyen the
1/4, 1/5, or 1/8 or the like. The projection optical system PL may employ
mask egigal System or an 20 enlarging system. In the embodiment, the
optical axis AX of the projection optical system PL is parallel to the Z axis
directidhe phe qutiyacijpicdpijcsadsyEidiuRingan be@iihetighdiBpiitsystem
that does not include any catoptric elements, a catoptric system that does
pradé¢tisratickel pnyj alinpirie gleniits, Treas catadioPtriansystenintfiad pncjaciém region
both catoptric elements and dioptric elements. The projection optical
(tisyglemiRdticampdsition for exposure light EL) of the projection optical system PL.
The projection optical system PL projects a pattern image of the mask M at a
predetermined projection magnification onto at least a section of the substrate P disposed
on the illumination region PR. A plurality of optical elements of the projection optical
system PL is retained in a lens barrel 20. The lens barrel 20 has a flange 21. The
flange 21 is supported on the first plate 11. In the embodiment, the projection optical
system PL is a reduction system whose projection factor is, for example, 1/4, 1/5, or 1/8
or the like. The projection optical system PL may employ an equal system or an
enlarging system. In the embodiment, the optical axis AX of the projection optical
system PL is parallel to the Z axis direction. .The projection optical system PL can be
either a dioptric system that does not include any catoptric elements, a catoptric system
that does not include any dioptric elements, or a catadioptric system that includes both

catoptric elements and dioptric elements. The projection optical system PL can form

either an inverted image or an erect image.
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25 either an inverted image or an erect image. 10 The substrate stage 2
has a substrate retaining section 22 retaining a substrate P, which is
illuminated with exposure light EL. The substrate retaining section 22
enables attachment and detachment ?(f) the substrate P. In the
embodiment, the substrate retaining section 22 retains the substrate P so

that theRxpesttfaee danperfae R e e thei Sosithstate Reandifie X0bstrate P,
plane are substantially parallel. The substrate stage 2 is non-contact

whidpaeilachonatbe wpRekfrsartdune Face) PRGfsthadhiidiplatesediby 22 enables
gas bearing. In the embodiment, the upper face 23G of the third plate 23

at@oBriRaiNdplanehake sobstastigllyaparallgh THe:thivstiplate ABdSubstrate
supported on the floor face FL by a vibration isolator 24. The operation of

re@iBlbSaigostage diive tie\wess2btdRKiding et tRpastitatRcsychpas fadi@arof the
motor enables the substrate stage 2 to retain and move a substrate P

sudlangetPenpprr Xacp12szef shissthitch Plagard Bancladingudsttteaingdions
position (projection region PR of the projection optical system PL) of

n@Xpesidee Jighioktkd emitiedgperribe (giaikction) optisal systamiplatt2they a gas
embodiment, the substrate stage 2 can move in the six directions given
bdayitige Xiaxis, dindodiaxdist, £Zhexippanthéd 3 Qb ahd @ifdlHirestimasionXiyeplane
third plate 23 with the substrate P retained on the substrate retaining
arseabeniRlR gsitidiRdl infasndstioplefibde subpifatesagahe flsubsitateIP)yn
measured using a laser interferometer 19B in an interferometer system
vibeitibhaslslaesridterfernimeaiantion oflwminaiss measdiingdightd B anttuthieg an
reflective face 2R of the substrate stage 2. The 20 laser interferometer
ach@Bomeabures pasitionabinficrbiatite eiifeastiitapratketstagaPaelativee to
the X axis, the Y axis and the OZ directions using the measuring light LB
suiblstrato &t atbrenie: tiepee fectif@ Gace 2R of dhpdastD3 tiatk Siag en?il ISoifateon
positional information (positional information relating to the Z axis, OX
paitibO difacionspafit iR expbsprejtacen optical system PL) of exposure light EL
emitted from the projection optical system PL. In the embodiment, the substrate stage 2
can move in the six directions given by the X axis, the Y axis, Z axis, and 60X, 0Y and 6Z
directions on the third plate 23 with the substrate P retained on the substrate retaining
section 22.

Positional information of the substrate stage 2 (substrate P) is measured using a
laser interferometer 19B in an interferometer system 19. The laser interferometer 19B
illuminates measuring light LB onto the reflective face 2R of the substrate stage 2. The
laser interferometer 19B measures positional information of the substrate stage 2 relative
to the X axis, the Y axis and the 0Z directions using the measuring light LB illuminated
onto the reflective face 2R of the substrate stage 2. Surface positional information
(positional information relating to the Z axis, 6X and 0Y directions) of the exposure face

Pa of the substrate P retained on the substrate stage 2 is detected using a focus leveling

detection system (not shown). The control apparatus 3 operates a substrate stage drive



10

15

20

25

Pa of the substrate P retained on the substrate stage 2 is detected using a
focus leveling 25 detection system (not shown). The control apparatus 3
operates a substrate stage drive 11 device 25 based on the
measurement results of the interferomlelter system 19 (laser

interferometer 19B) and the detection results of the focus leveling

deletectiomnsystanhtonRasipemarsiianalorentrplefftaenstibsisatied? retained
on the substrate stage 2. Next the mask stage 1 will be described making

intefRienceciol BIS shdiite dcandiod Falk Hfihfivas PEFSREEUMRM system to
showing adjacent components to the mask stage 1, the counter mass 18

peaighihoSRRAIAN ade s accaibing torhis.arehodimestibkiatd e g 2.
perspective view enlarging a section of the mask stage 1. FIG 4 is a

sectionaba@tinmRwalengtheEdin@:&ribid Mikidglrefelende HE18aNE KIS and
4, the mask stage 1 includes a mask stage main body 10 27 provided

FIwith. a Mask ietaping sesitorichd el aiy idplsemttoaipoadinéakehe mask stage 1,
mechanism) 50 supplying gas to the surface of the mask M retained on

ththe thasknietaindngsebtiorcddd Hance3hedntadikg siridtuRidinieatuceEs. 3 is a
gas to the mask M, it may for example be termed a flow controller, a flow

peashustimentcmenibgringr dvccondifchvenm&mniage or afliGdudtioregtshal brrow
As shown in FIG 2, the mask stage main body 27 includes a first member
vid® ahdiighhis bubatantiallyl@cangular in an XY plane and a second
member 29 elongated in the Y axis and connected to the +X end of the
first mantier 28FThe masKI @ titiegnadciiapeliiiv pidnsdedack dhedinsiin body
member 28. The first aperture 16 is formed in a substantially central
2 spaticdedfthd tirstaskerzthari2B8sechienraskntbiainindgsettionib4istad mechanism)
disposed on at least a part of the periphery of the first aperture 16. The
S5(isappheimbens2® Hassarfetkeofivie: farceklR anatntd sidecfacsoe tafiagiistgtion 14.
measuring light LB from the laser interferometer 19A. The reflective face 1
Sikceftithentake structure 50 introduces gas to the mask M, it may for example be termed
a flow controller, a flow adjustment member, an air conductive member or an induction
pod.

As shown in FIG. 2, the mask stage main body 27 includes a first member 28
which is substantially rectangular in an XY plane and a second member 29 elongated in
the Y axis and connected to the +X end of the first member 28. The mask retaining
section 14 is provided on the first member 28. The first aperture 16 is formed in a
substantially central section of the first member 28. The mask retaining section 14 is
disposed on at least a part of the periphery of the first aperture 16.

The first member 28 has a reflective face 1R on a +Y side face for reflecting
measuring light LB from the laser interferometer 19A. The reflective face 1R of the
first member 28 is substantially perpendicular to the Y axis. A light-transmission region

18Y is disposed on a +Y side face of the counter mass 18 to enable transmission of

measuring light LB of the laser interferometer 19A. The laser interferometer 19A can



10

15

20

25

first member 28 is substantially perpendicular to the Y axis. A
light-transmission region 18Y is disposed on a +Y side face of the counter
mass 18 to enable transmission of 25 measuring light LB of the laser
interferometer 19A. The laser interfero%r?eter 19A can 12 illuminate
measuring light LB onto the reflective face 1 R of the first member 28

ilthesgh nibeslighnE aRsIBSsiAb egienNct8Ye The SRGMHIMRINBRMARNZS @rough
reflective face 1R on a +X side face which is illuminated by measuring

thighthBrfremitbhaseidntegferometer 19A. The reflective 5 face 1R of the
second member 29 is substantially perpendicular to the X axis. A

light-transrussidmiegin 18Xas Oispesedt gica HRXoside Jaskofdheveidntar
mass 18 to enable transmission of measuring light LB of the laser

illinienacrbeteidAAinEhplasas fiiarfesametentreadtdluminateThe reflective
measuring light LB onto the reflective face 1 R of the second member 29

fatiarORQIT the Jigbhdr ansnbissiony egivtdiilyit tpctiiRmbasineXtads. A
protruding portion 13A is provided at a substantially central section of the

ligecondpisieoiIedibe RIB tHgpoidnhthexsdadomskplateht 3 oinakidassthis to
upper face of the protruding portion 13A. The mask stage main body 27 is

erble-cantackskppaieshanrithel ighpeBfaceht 3§scofitina ferothedingopartidmme laser
13A by a gas bearing. The second aperture 17 is formed in a

insbstanti@lyl eantxaliHestionohibeirmprioghidilgopastibe rtBAcaf thaceRd the
plate 13. The mask stage drive device 15 can move the mask stage 1.
sethrelmaskbstaifethdsivehdbyiighl-Srimsludema fgbdrigXdevice 30 that is
capable of moving the mask stage 1 in the Y-axis or OZ directions and a
seconthdhvedbyiiemdit, thatdsredipaierabmbding phe idasktstagestimnidtie
X axis direction. In the embodiment, the first drive device 30 20 includes a
copatilatliieanfitbtascd2d Ri@nid thelbegarndediive BeviebtBd sewwindesase 13
voice coil motor 36.
includes the upper face of the protruding portion 13A. The mask stage main body 27 is
non-contact supported on the upper face 13G of the protruding portion 13A by a gas
bearing. The second aperture 17 is formed in a substantially central section of the
protruding portion 13A of the second plate 13.

The mask stage drive device 15 can move the mask stage 1. The mask stage
drive device 15 includes a first drive device 30 that is capable of moving the mask stage
1 in the Y-axis or 0Z directions and a second drive device 31 that is capable of moving
the mask stage 1 in the X axis direction. In the embodiment, the first drive device 30
includes a pair of linear motors 32, 33 and the second drive device 31 includes a voice
coil motor 36.

The first drive device 30 is provided with a pair of guide members 34, 35
elongated along the Y axis direction. The guide members 34, 35 respectively have coil

units which function as stators for the linear motors 32, 33.  The guide members 34, 35

are disposed on the inner side of the counter mass 18. The guide member 34 and the
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The first drive device 30 is provided with a pair of guide members 34, 35
elongated along the Y axis direction. The guide members 34, 35
respectively have coil units which function as stators for the linear motors
32, 33. The guide members 34, 35 251%re disposed on the inner side of
the counter mass 18. The guide member 34 and the 13 guide member 35

gl aRpdated HidRepdraxisidirRetonxit igredtiond angktY entlelthe Glide the
members 34, 35 are fixed to the inner side face of the counter mass 18 by

giddPredateinpied Sixipdinamberk hhergudginestirssSthtSbnsaRP® bihe
mask stage main body 27 to move in the 5 Y axis direction. In the

predebedimentithe finshipamber 28 of the mask stage main body 27 has a
magnet unit which functions as a mover for the linear motors 32, 33. The

first menabaidGisHisposedisaliypen the guidtemenhan 34 anzthergovden the
member 35. The movers of the linear motors 32, 33 are respectively

Y prayidiestinthe nxienehanndinfeandhef filedissivaersha B8 nkOMRtHIE main body
embodiment, a moving-magnet linear motor 32 allowing movement of the

27hask stageemain wadh Zunictithis ¥s axisodietianddifeanaddan32ne3. The first
movers provided on the +X end of the first member 28 and the stators

mpiichaeled niiiip gudetmembey 34dbmiisbsasieambnrgiu@le member 35. The
moving-magnet linear motor 33 allowing movement of the mask stage

movai’ bodhy PRdar thetdrals dractionpedoveiepioonddihenmevexsgndyided end of
on the -X 15 end of the first member 28 and the stators provided on the

thgdicke imenbbel85. The control apparatus 3 moves the mask stage 1
(mask stage main body 27) in the Y axis direction by equalizing the thrust
produdedhespéotiuabnhy theviag-ohlineainnaoiors 33233 tovingreforement of the
enable control of a position in the Y axis direction. The control apparatus

m3sknaues iiennbadk 3lagetie (Mask dimgeamasntacyd Zignintkee o direplionided on
20 (rotational direction) by varying the thrust produced respectively by the

thpaiKafkihethe first member 28 and the stators provided on the guide member 34. In

the same manner, a moving-magnet linear motor 33 allowing movement of the mask

stage main body 27 in the Y axis direction is formed from the movers provided on the -X

end of the first member 28 and the stators provided on the guide member 35.

The control apparatus 3 moves the mask stage 1 (mask stage main body 27) in
the Y axis direction by equalizing the thrust produced respectively by the pair of linear
motors 32, 33 to therefore enable control of a position in the Y axis direction. The
control apparatus 3 moves the mask stage 1 (mask stage main body 27) in a 6Z direction
(rotational direction) by varying the thrust produced respectively by the pair of linear
motors 32, 33 and therefore enables control of a position in the 6Z direction.

The second drive device 31 includes a guide member 37 elongated along the Y
axis direction. The guide member 37 has a coil unit which functions as a stator for the

voice coil motor 36. The guide member 37 is disposed on the inner side of the counter

mass 18. The guide member 37 is disposed on the -X side of the guide member 35.
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motors 32, 33 and therefore enables control of a position in the OZ
direction. The second drive device 31 includes a guide member 37
elongated along the Y axis direction. The guide member 37 has a coil unit
which functions as a stator for the voiizg coil motor 36. The guide member
37 is disposed on the inner side of the counter 25 mass 18. The guide

Theembed dddis ¥ispeseehen it wcsite0f the-Jutde i ambeiessidkdadherthe
end and +Y end of the guide member 37 are fixed to the inner side face of

cdi@e£alartergnpassptedbie apredeternipinreiising member. A magnet unit is
disposed on the -X end of the mask stage main body 27 to function as a

moverAanilgevoice SQil spaial 36k hXtbedarnbrdimsioktaxaaxindsaadrab
linear motor 36 allowing movement of the mask stage main body 27 in

fuifigioh axis alisectian indarsnedctiomadhe s¥overs provided on the -X end of
the mask stage main body 27 and the stators provided on the guide

membgf tikY erhBede@pip happaiiailsagappliesentstredt ltheadxatvement of the
elements in the voice coil 10 motor 36 to produce an electromagnetic
miQkcgddoneiitziedoe)7imtlie: X axis diregiianidaseddfaniegnetiedgitbvided on
provided by the moveable magnetic units and the current flowing in the
theoK wndsohe iwaskrahap pariatus &3 asemihd ¢ sactispfortéctddhehk @edzmember

force to move the mask stage 1 (mask stage main body 27) in the X axis
3direction to therefore enable control of a position in the X-axis direction.

15 In this manner, the mask stage 1 can move in the X axis, the Y axis

and th€He Zoglirelciignsatue3taipkemaskrsiage dityexadawtanthtinic ubkngibecoil

first and second drive devices 30, 31. The mask stage main body 27 can
mmovcaiopeptheedn placteoinalticitig fahe: illusninatifarded sitidie Kl laxnimatéotion

region of the illumination system IL) of the exposure light EL with the
baswaisinM netgired Hylthe onakk tetaiimgosegbiemibdnctic units and the current
flowing in the coil units. The control apparatus 3 uses the reaction force to the Lorentz
force to move the mask stage 1 (mask stage main body 27) in the X axis direction to
therefore enable control of a position in the X-axis direction.

In this manner, the mask stage 1 can move in the X axis, the Y axis and the 6Z
directions due to the mask stage drive device 15 including the first and second drive
devices 30, 31. The mask stage main body 27 can move along the XY plane including
the illumination position (illumination region of the illumination system IL) of the
exposure light EL with the mask M retained by the mask retaining section 14.

The counter mass 18 is a rectangular frame-shaped member having an aperture
for mounting the mask stage 1. The counter mass 18 can move on the upper face of the
second plate 13 to cancel out the reaction force produced by the movement of the mask
stage 1. The counter mass 18 cancels out the reaction force produced by the movement

of the mask stage 1 by moving in a direction opposite to the direction of movement of the

mask stage 1.
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20 The counter mass 18 is a rectangular frame-shaped member having an
aperture for mounting the mask stage 1. The counter mass 18 can move
on the upper face of the second plate 13 to cancel out the reaction force
produced by the movement of the maﬁg stage 1. The counter mass 18
cancels out the reaction force produced by the movement of the mask
stage ADyhaoyiRgAIGARLHIN appRSite tthinsveiregtian Sfdnavemesitioh 40
the 25 mask stage 1. 15 As shown in FIG 3 and FIG 4, the first member

(1@BRQS ARCESSEROHiINN A0t{6a0esE) dEpestiask trlainigiseaitReldsssed
disposed on the inner side of the recessed portion 40. An upper face 41

pafitieslirst meapper 2@ dsidispasedravaisntbthe sacasgrdepariondBe setbged
recessed portion 40 is disposed in a substantially central portion of the
pditssnm@mber 28 in an XY plane. A first aperture 16 allowing passage of
the exposure light EL is disposed on the inner side of the recessed

portiorrAd rddassfiisp apertureid 8iip odispaseshbyamidistastialymetvabf the first
portion of the recessed portion 40 in an XY plane. The mask retaining

m&etiton & hisndisyesatt on Atfigasparpast If dhewedesygef dhenfistpdQire light

aperture 16. The mask retaining section 14 has a pedestal 43 (43A, 43B)
Edisphissasahoat deasing skitionief the:pedpenyoiithe filst Aparipeent© andk

a suction pad 44 provided on the pedestal 43. The suction pad 44 is
dipsossded opudrtaipidly faaardBiooldhe pedastakddl portienert hodimeyit e,

pedestals 43 and suction pads 44 are disposed on a section of the 15
Thpenjaklerytoining firstiapedtiveiipodedtbe ardacdimpento fhiecpedesital 43 the first

includes a first pedestal 43A disposed on the +X side and a second
apeedesta. 43B disposed on the -X side relative to the first aperture 16. In

the embodiment, the upper face 43T of the pedestal 43 is elongated

along e Yhaskis dirediigsection $ddticm padeddihEs(dyataihBigliseesdbon at least
a section of the periphery of the first aperture 16 and a suction pad 44 provided on the
pedestal 43. The suction pad 44 is provided on an upper face 43T of the pedestal 43.
In the embodiment, two pedestals 43 and suction pads 44 are disposed on a section of the
periphery of the first aperture 16. In the embodiment, the pedestal 43 includes a first
pedestal 43A disposed on the +X side and a second pedestal 43B disposed on the -X side
relative to the first aperture 16. In the embodiment, the upper face 43T of the pedestal
43 is elongated along the Y axis direction. The suction pad 44 has a retaining face 45
for retaining at least a part of the lower face Mb of the mask M. The retaining face 45
includes at least a part of the upper face 43T of the pedestal 43. In the embodiment, the
retaining face 45 is substantially parallel to the XY plane. The suction pad 44 has a
groove 46 formed in a section of the upper face 43T of the pedestal 43 and a suction port
47 formed on an inner side of the groove 46. The retaining face 45 includes a section in

which grooves 46 are not formed in the upper face 43T of the pedestal 43. The suction

port 47 is connected by a passage (not shown) to an evacuation device including a
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for retaining at least a part of the lower face Mb of the mask M. The
retaining face 45 20 includes at least a part of the upper face 43T of the
pedestal 43. In the embodiment, the retaining face 45 is substantially
parallel to the XY plane. The suction 44 has a groove 46 formed in a
section of the upper face 43T of the pedestal 43 and a suction port 47
vdaranedyere@n inner side of the groove 46. The retaining face 45 includes a
section in which grooves 46 are not formed in the upper face 43T of the

pedesEiddicliog pauetansbtpRdish iheosesies Ritta pagsrge(fiele Mb of the
shown) to an evacuation device including a 16 vacuum system. The

m8sENO R padchdds ratainetisothaicatdeastirepattohtpadlawendacpaMbiabie lower
the mask M is attached. The retaining face 45 of the suction pad 44 and

faapaibfftine lauseVaee pieaf theonaskddares pragrdpacondfet@abd grShner
the space defined by the inner 5 side face of the groove 46 and the lower

sifeqedyibrahéhe soaskdvhisl evatuasethtdrvigbitihe Brgion ipertddamdtiteough the
operation of the evacuation device connected to the suction port 47. Asa

sukeitp dhesgacehisoplaaadnn fistaieaoh e galive @ essukeicthtthibavactingr port 47.
the lower face Mb of the mask M is retained by suction on the retaining

Aface4ht, Thespaaskssiagedlicanme\ wigatihe praskrd raiathachemibe the lower
retaining face 45. The mask M can be 10 removed from the mask

facetdibingthechavk M Ryrstopaing e tactatioreopeaiatiticdsing The mask stage
suction port 47. A section of the lower face Mb of the mask M has a

1 patteiytosmAatibn magkoll eetanbitbratipaitesinisddaoeeth. THEhsuahdnNIadHée
including the retaining face 45 retains regions of the lower face Mb of the

remasédVt@thérethank hetgiaiiersetoionatiobyregigrind e keanasionaipiingn using
section 14 retains the mask M so that the pattern formation region of the

themaskid jsodigdjosed in the first aperture 16. The mask retaining section 14
retains the mask M so that the lower face Mb of

A section of the lower face Mb of the mask M has a pattern formation region on
which a pattern is formed. The suction pad 44 including the retaining face 45 retains
regions of the lower face Mb of the mask M other than the pattern formation region.

The mask retaining section 14 retains the mask M so that the pattern formation region of
the mask M is disposed in the first aperture 16.

The mask retaining section 14 retains the mask M so that the lower face Mb of
the mask M is substantially parallel to the XY plane. Furthermore the upper face Ma of
the mask M retained on the mask retaining section 14 is substantially parallel to the XY
plane.

The recessed portion 40 has an inner side face 48 disposed on both sides of the
first aperture 16 in the Y axis direction, and the inner side face 49 disposed on both sides
of the aperture 16 in the X-axis direction. The inner side faces 48, 49 are disposed on

the mask retaining section 14 and around the mask M retained on the mask retaining

section 14. In the embodiment, the inner side face 48 is substantially perpendicular to
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the mask M is substantially parallel to the XY plane. Furthermore the
upper face Ma of the mask M retained on the mask retaining section 14 is
substantially parallel to the XY 20 plane. The recessed portion 40 has an
inner side face 48 disposed on both sides of the first aperture 16 in the Y
axis direction, and the inner side face 49 disposed on both sides of the

thapestused@ i the ok naisreicesdignsublgifn gl peodagradBiAh@re axis. In the
disposed on the mask retaining section 14 and around the mask M

enf@tRInBehonHhmmaskicetaining 2B seaiomddnduthe MmRodineRidéRce 48A on
inner side face 48 is substantially perpendicular to 17 the Y axis and the

thinrersidafacesdisisubstantiathe pespendiaular tadthe Xaxisndn i face 49
embodiment, the inner side face 48 has a step and includes a first inner

insidéctacen#8An@br {hee TesuRAahttReSEZ RNt kitks sidetiaaecd8RBIOMEBE9B on
side. The inner side face 49 includes a third inner side face 49A on the

the Z7sitte: and eléastrthpiner sideifacemd dBranmdéheidé Ricts. Aeashdsadishofed on
the first and third inner side faces 48A, 49A is disposed on the +Z side of

ththeAigipeviate Mpcofitioe Mmask ieretakad emihedroaskd ataikingasegigaiRction 14.
14. The second and fourth inner side faces 48B, 49B are disposed on the

The siclnohitertomarideasesib ot dhedBagkB/hred@ipedcdrothténdskdetditiadower
section 14. The mask retaining section 14 is disposed on an inner side of
fatheMbegsienikpdriani g andlibentsiaiting tacecdhos thsposed on the -Z
side of the upper face 41. In the embodiment, the mask M retained on the
mask fdiamming seaiidngldkisicispbsediposd dnnariside gtiths reeesssded
portion 40. In other words, the upper face Ma and lower face Mb of the
panask4ul aedainectainthe faasksratdispugesbatidic 14 side keshectppelyface 41. In
disposed on the inner sides of the recessed portion 40. That is to say, the
theppeoticeiMalaf thelidsikthmdd vetdinedask réteiniaskekeiamldg ssésposed 4n an
is disposed on the -Z side of the upper face 41 of the first member 28.
inidresidwvel taceddizaf thetimadk. M hetainedvondthehmagiper face Ma and lower face
Mb of the mask M retained on the mask retaining section 14 are respectively disposed on
the inner sides of the recessed portion 40. That is to say, the upper face Ma of the mask
M retained on the mask retaining section 14 is disposed on the -Z side of the upper face
41 of the first member 28. The lower face Mb of the mask M retained on the mask
retaining section 14 is disposed on the +Z side of the lower face 42 of the first member
28.

The upper face 41 of the first member 28 is disposed around the mask retaining
section 14 and the upper face Ma of the mask M retained on the mask retaining section
14. In the embodiment, the upper face 41 is substantially parallel to the XY plane and
substantially parallel to the upper face Ma of the mask M retained on the mask retaining
section 14. The lower face 42 of the first member 28 is disposed around the mask

retaining section 14 and the lower face Mb of the mask M retained on the mask retaining

section 14. In the embodiment, the lower face 42 is substantially parallel to the XY
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retaining section 14 is disposed on the +Z side of the lower face 42 of the
first member 28. The upper face 41 of the first member 28 is disposed
around the mask retaining 20 section 14 and the upper face Ma of the
mask M retained on the mask retainingsection 14. In the embodiment,
the upper face 41 is substantially parallel to the XY plane and

pleb®standidliy.paralehienthe dppendace fite ofths Maskabk Matadaeteanth®e mask
mask retaining section 14. The lower face 42 of the first member 28 is

re€iEpeseecardund the mask retaining section 14 and the lower face Mb of
the mask M retained on the mask retaining 25 section 14. In the

embodimestoihadawes iredidis, sulbsiansialyoaralley taxibelixcttidch, phengper
and substantially parallel to the lower face Mb of the mask M retained on

fatheMmagkheataising sastioa b4 tHhereforewiniiesestbadimgriiondtho the center of
reference to the Z axis direction, the upper face Ma of the mask M

theefiainadtobdhesmaskiretappaorsaction i dFieto samibdhescemearthérmdhewith
first member 28 than the upper face 41 of the first member 28.

refaeihermoie wikisefeseocettatoaVib afithdhea i iréadadilbrofiih e asaskidihing
retained on the mask retaining section 14 is closer to the center of the

selitkirmemhgos thar thalevednliad® 4 2nehiber fisthanaibiemB fAodhe of the first
embodiment, a recessed portion 40 is formed in the first member 28 and
mdftbe2®ask M is disposed on an inner side of that recessed portion 40.
For example with reference to the Z axis direction, the position of the
centerloftigt avilyodiriieatitstorssedgro2®:cd0 Befq@iacddnnheriixmitynibdh28 and
position of the lower face (pattern forming face) Mb of the mask M. In
thethesk\dr dsdiappreteote ahamasngadaentt i tthe abjecp@rapetties fueigainple with
balance) of the mask stage main body 27 on the Z axis can be maintained
reé&rencehethélie ads dieskidd,ithegianiechart the caask sétainiing seditofirdtdnbmber
this manner, the slope
28 can be placed in proximity to the position of the lower face (pattern forming face) Mb
of the mask M. In other words, a preferred arrangement of the object properties (weight
balance) of the mask stage main body 27 on the Z axis can be maintained even when the
mask M is retained on the mask retaining section 14. In this manner, the slope
(inclination in a 6X direction) of the mask stage 1 is suppressed, for example, even when
the mask stage 1 moves in the Y axis direction with the mask M retained on the mask
retaining section 14.  Furthermore bending deformation of the mask stage 1 can be
suppressed. In addition, the placement of the mask M on the inner side of the recessed
portion 40 enables a desired positional relationship between the lower face Mb of the
mask M and the plane of incidence (object plane of the projection optical system PL) of
the projection optical system PL. In this manner, the formation of the recessed portion
40 1in the first member 28 and the disposition of the mask M on the inner side of the

recessed portion 40 suppress a reduction in the performance of the exposure apparatus

EX including the movement performance of the mask stage 1.
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(inclination in a OX direction) of the mask stage 1 is suppressed, for
example, even when the mask stage 1 moves in the Y axis direction with
the mask M retained on the mask retaining section 14. Furthermore
bending deformation of the mask stagiagl can be suppressed. In addition,
the placement of the mask M on the inner side of the recessed 20 portion

40 enaiiesntallestracrpesifional splaticasthin bejweandheatomerktase-Mh afking

the mask M and the plane of incidence (object plane of the projection
inQReal sHstepadias afo e RiisGte Ml eptiTal SysteoRthe intHKs foarsieinthe

formation of the recessed portion 40 in the first member 28 and the
supispasitiordiet ibgseask) Mosuiigyinersidelohthe ficeeasedPostiopAbage 52 to

suppress a reduction in the performance of the exposure apparatus 25 EX

thinehpdingithe oy em@pthatavnanceafinehaskisiagedtid®14 he intake
structure (flow control section 50) includes an intake port 51 taking in

gaseslatfiestgbsdasafgreSdtenabiingniieVs ®fsgispss 8bm the findake poet 23.
51 and a supply port (discharge port) 53 supplying gases flowing from the

Thgsh@as passagesvAiepdhal upper Stifacenvla of e mask MdetaineckBnwith the
the retaining section 14. 5 In the embodiment, the intake structure 50 is
fidispes@dringhe first member 28. The intake structure 50 disposed in the
first member 28 can move synchronously with the first member 28. In the
embodimeatnibe dniake, shkLichiaie Sthistaissosediapaspdsitioposppipasiigptisée the
upper face 41 of the first member 28. In the embodiment, the intake
upgieu Cioeet DO f3hb(idis pasebei2d. préddie mmibediregio thofitink elppectiacs 0 is
41. The supply port 53 is disposed on at least a part of the periphery of
ditpeseibska retaictinghsecicgibd ahthéhepeasicbMietained on the mask
retaining section 14. In the embodiment, two supply ports 53 are
disposEekisuiipaypersiplieryg disgueadaskatétaiingasedtiba detiphe-the thaskask
M retained on the mask retaining section 14. In the
retaining section 14 and the mask M retained on the mask retaining section 14. In the
embodiment, two supply ports 53 are disposed in the periphery of the mask retaining
section 14 and the mask M retained on the mask retaining section 14. In the
embodiment, supply ports 53 are respectively disposed on both sides of the mask M
retained on the mask retaining section 14 in the Y-axis direction.

Furthermore with reference to the Z-axis direction, the supply ports 53 are
disposed in positions which differ from the upper face Ma of the mask M. In the
embodiment, a supply port 53 is disposed on the +Z side relative to the upper face Ma of
the mask M. In the embodiment, a supply port 53 is disposed at a position separated far
from the upper face Ma of the mask M than the upper face 41 of the first member 28. In
other words, the supply port 53 is disposed further on the +Z side than the upper face 41.

In the embodiment, the supply port 53 is disposed lateral to the upper face Ma of
the mask M in an XY plane. In the embodiment, the supply port 53 supplies gas from

an oblique direction to the upper face Ma of the mask M retained on the mask retaining
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15 embodiment, supply ports 53 are respectively disposed on both sides
of the mask M retained on the mask retaining section 14 in the Y-axis
direction. Furthermore with reference to the Z-axis direction, the supply
ports 53 are disposed in positions Wh'%1 differ from the upper face Ma of
the mask M. In the embodiment, a supply port 53 is disposed on the +Z
seStes redative to the upper face Ma of 20 the mask M. In the embodiment, a
supply port 53 is disposed at a position separated far from the upper face

Ma of e mase Wbthan iheisiried face ditef he Hrsheemperpds: 53 withalespect
words, the supply port 53 is disposed further on the +Z side than the

touppataacRAnily thetwmbadindennibie suRplhpeGibdésdispesathiateraltion 14.
the upper face Ma of the mask M in an XY plane. In the embodiment, the

InsakRPw ROl S3cStepplias apsdipdtcdvanabligie threciionio iecupperJade
Ma of the mask M retained on the mask retaining 20 section 14. The

mitake peiindd ¢ dispasadratanmuiestkidd ©f the supply port 53 with
respect to the mask retaining section 14 and a mask M retained on the

mask [ataihéngveeddjon thé etiialinearishliriky especively dispasedienintake
both sides in the Y axis direction, of the 5 mask M retained on the mask
pdetsinihg Aeation fdshizoiemdaidsuipingamididiepssébairtakeouter side in
structure 50 including the intake port 51, the first gas passage 52 and the
the0pptysphirt&dis oishosedlalveaahinttensidenaskhe tisixis dicactiad, of the
mask M retained on the mask retaining section 14. In the embodiment, the
intake IpaticEnsodispase thai@qhesiversiasidgposcdpparpddtfacedihgtibepper
first member 28 and on the +Z side of the upper face 41. In other words,
fatieet intdkkepfirit diciabocateshthedihkto Zhwdo uwttthe dge afftite 4ppehfadecdvords,
in an XY plane. That is to say, in the XY plane, the intake port 51 is closer
thtoiteek e poted bithectitsd member (A8 thasn tigaeflelotivpfactddRt 1Tia an XY plane.
measure the positional information of the
That is to say, in the XY plane, the intake port 51 is closer to the center of the first
member 28 than the reflective face 1R.  To measure the positional information of the
mask stage main body 27, the laser interferometer 19A directs measuring light LB onto
the reflective face 1R disposed outwardly lateral to the intake structure 50 with respect to
the mask retaining section 14 (center of the first member 28).
In the embodiment, the intake structure 50 includes a nozzle member 54 on or in
which are formed the intake port 51, the first gas passage 52 and the supply port 53.
The nozzle member 54 is fixed at a predetermined position on the upper face 41 of the
first member 28. Nozzle members 54 are disposed respectively at both outer sides in
the Y axis direction, of the mask M retained on the mask retaining section 14. The
positional relationship relative to the mask M and the structure of the nozzle member 54
disposed on the +Y side of the mask M are substantially identical to the positional

relationship relative to the mask M and the structure of the nozzle member 54 disposed

on the -Y side.
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mask stage main body 27, the laser interferometer 19A directs measuring
light LB onto 15 the reflective face 1R disposed outwardly lateral to the
intake structure 50 with respect to the mask retaining section 14 (center
of the first member 28). In the embodiﬂent, the intake structure 50
includes a nozzle member 54 on or in"which are formed the intake port

51, theiist gadRassagevlinaddpe s PRl Rt danTihe sazalepaember The
54 is fixed at a predetermined position on the upper face 41 of the 20 first

firiemPpisdSad\szziednamharsows arentispasadd @sPESTivelaalathsapey port 53.

sides in the Y axis direction, of the mask M retained on the mask

Inrglaining sestiantid supity positionalsrelaiiansbipelelativedto tng thaskdvlis. The
and the structure of the nozzle member 54 disposed on the +Y side of the
witiskibt atelsuRstantintcidentidahtosthe lpqsitioirls Kiaionsdllp sglative the
the mask M and the structure of the nozzle member 54 disposed 25 on

witd (Yizide (2l Xlaxhelgeatiodimete thesindke powrbdtisclgrgies Widthtbethe
supply port 53. The first gas passage 52 gradually narrows from the intake

supply pbridisards Bielsdpplypoiicddidih diechenmaskiment, the supply port 53
has a slit shape elongated along the X axis. The width (size in the X axis

directitnjhef dhd sdippliyt pod hialse sutstandisdheouabiorth Eadefiolthy (s int

the X axis direction) of the mask M. Alternatively, the width of the supply
lepanihb Jlirayidiedbgge fiihanisthenwidibdof thelsassk pdrtioihee embeadimieate 59 has

the intake structure 50 has a control face 59 by which at least the
andinetitiotionf gas flepets wotikaledeAdepbing pdHtiomafikkengontrolificbe 59

has an inclination with respect to the movement plane of the mask stage
indlihatibe dGlinclnatidiaot b danttotdace SHethaddodensaghkemasleuent plane

along the movement plane of the mask stage 1, the closer to the mask M
ofaleng&ldinagtidn tinteiseating v thdéleMmdmegmedir @laoe intersecting with the
movement plane.

Next an example of the operation of the exposure apparatus EX according to this
embodiment will be described. The mask M is conveyed and retained by the mask
retaining section 14. The substrate P is conveyed and retained by the substrate retaining
section 22. The chamber apparatus 5 regulates the environment (the temperature,
humidity and cleanliness level) of the inner space 4 and the control apparatus 3 initiates
exposure of light onto the substrate P.

The control apparatus 3 operates the mask stage drive device 15 and the
substrate stage drive device 25 and moves the substrate P on the Y axis direction relative
to the projection optical system PL and the projection region PR. The mask M is moved
on the Y axis direction relative to the illumination region IR of the illumination system IL
synchronously with the movement of the substrate P on the Y axis direction, and the

mask M is illuminated by exposure light EL by the illumination system IL to expose the

substrate P with the exposure light EL transmitting through the mask M and the
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Next an example of the operation of the exposure apparatus EX according
to this embodiment will be described. The mask M is conveyed and
retained by the mask 15 retaining section 14. The substrate P is conveyed
and retained by the substrate retaining ,section 22. The chamber
apparatus 5 regulates the environmen 2(the temperature, humidity and

preleaindnepsidarsysehia innel $RasRthandihe sentalappaatusdinmbates
exposure of light onto the substrate P. The control apparatus 3 operates

prifjecteaskstagesdpvieaderigeolilang $hej2btisubsiate sfagmdive device 25
and moves the substrate P on the Y axis direction relative to the

projection, gpticali Systehd Win @i thesRrejeaiomeginrok e ihe diaskoM. is As
moved on the Y axis direction relative to the illumination region IR of the

thilHaNRAtGR SysieRslin synchreravslpwithdhe s ovesmnetcel4he sighstiaiber
P on the Y axis direction, and the mask M is illuminated by exposure light
apphritydhefilumnination systepdit 51 axgesedier?argwWistaigadsxitiibeng in the
exposure light EL transmitting through the mask M and the 22 projection

Y-aRpticairsystem Rbebifibiflyngnnarharintagpapateiowes the maskiMdgort 51 of
projected onto the substrate P through the projection optical system PL.

th& Ko & lis radigbe shdwing:thenntask stage rt anoeing the g krM dirgéatantaRs port
the mask stage 1 moves in a +Y direction, gas from the inner space 4 of

5 thekehanhe myappanaies Epioyws inTththeainkaka poxtibihdispaisepoiosvatdws
of the mask M moving in the Y-axis direction. Specifically, gas in the inner

thepagetheffdsisciipdiva datdke frbe indzat thentezAé anebeappdedispisedipply
on the +Y side relative to the mask M. The intake port 51 takes in gas

pdrof th& lenempppaperds T bepghsstakefionirg flamnbkek@rparisyiafiows 52 to the
through the first gas passage 52 of the nozzle member 54 and is supplied

uppethfacsuipaly {1t portsk M Theaiadd phy thonnaSksupplieg gagibawihng fihmsinely

first gas passage 52 to the upper face Ma of the mask M retained on the
panasksigialivingas éctiaro Adquihdirsuppiyto the upper face Ma of the mask M from a
position above the upper face Ma of the mask M and outside the upper face Ma of the
mask M in an XY plane.

The temperature increase in the mask M caused by the illumination of the
exposure light EL for example is suppressed by the gas supplied to the upper face Ma of
the mask M from the supply port 53. In the embodiment, the exposure light EL of the
illumination system IL is incident upon the upper face Ma of the mask M and the supply
port 53 supplies gas in an oblique direction to the upper face Ma of the mask M. For
example, the supply port 53 supplies gas to the illumination position (illumination region
IR) for the exposure light EL and the adjacent part thereto on the upper face Ma of the
mask M. The supply port 53 is disposed on the +Z side of the upper face Ma of the
mask M and gas is supplied smoothly toward the illumination position of exposure light

EL on the upper face Ma of the mask M.

In the embodiment, since the nozzle member 54 including the supply port 53 is
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port 53 supplies gas in an oblique direction to the upper face Ma of the
mask M from a position above the upper face Ma of the mask M and
outside the upper face Ma of the mask M in an XY plane. 15 The
temperature increase in the mask M caysed by the illumination of the
exposure light EL for example is suppréssed by the gas supplied to the

disiped ey Ma plathaimaste Mpffantate\sa pp iy e sk mthe emnppelidnete is

the exposure light EL of the illumination system IL is incident upon the

ndppesdiacenMa DluthemiaskoMVeapsktine Istmy. Rad 3 siagplids gas in an

oblique direction to the upper face Ma of the mask M. For 20 example, the

supplyrpeit shsupplias, gas it dke phundinaliorcpesgitie thdlkappnagen 58giAd can
IR) for the exposure light EL and the adjacent part thereto on the upper

cffagenMiptekéhe gmasbivih henstpplyport SinisedigposedQpiReagd sideadhially
the upper face Ma of the mask M and gas is supplied smoothly toward

ndtievilluidinadienmpasitiataflexpasasetighipfl: psrthe, uppaoiacelMapbihas
mask M. 25 In the embodiment, since the nozzle member 54 including the

suppliplytpait mdaik A3 felisposedipplivsrdlyIdtarairtadshe uppeidassdddanait, the
the mask M in an XY plane, there is no impediment to illumination of
supppoporestiohipplicornts tia MaskyModitithedohlbediment highdnthke thoihblement
is larger than the supply port 53 and can efficiently take in gas from the
vdlweey spabe faskinegéhe firshganyastagehing giapeatyreSmasmwnfrask M can
the intake port 51 towards the supply port 53, the flow velocity of gas
besefifpliedttp shepraasid M from the supply port 53 is increased. In the
embodiment, the supply port 53 supplies gas at a flow velocity, which is
at leadgihhighantiodimibet, wiove nhersupriopiy 68 thdonask siagditlshapthehich has a
mask M. Thus temperature increase in mask M can be effectively
wRlthprecded sibstanttivd g rdped it ént, veidibeotha csonapkyNd et wBith farsmediidtla
slit shape which has a
which is larger than the mask M, gas is effectively supplied to a wide region of the upper
face Ma of the mask M. In the XY plane, when the illumination region IR of the
illumination system IL is formed as an elongated slit (rectangular shape) in the X axis
direction, the temperature increase of the mask M can also be effectively suppressed by
making the width of supply port 53 substantially equal to the width (the size in the X axis
direction) of the illumination region IR.

In the embodiment, in the XY plane, the intake structure 50 is disposed at an
inner side of the outer edge of the upper face 41, that is to say, closer to the center of the
first member 28 than the reflective face 1R. In this manner, an effect of the intake
structure 50 on the operation of the laser interferometer 19A can be suppressed. For
example, when a gas flow produced by the intake structure 50 flows into the path of
measuring light LB from the laser interferometer 19A, the measurement accuracy of the

laser interferometer 19A may be adversely affected. In the embodiment, effects of the

intake structure 50 on the operation of the laser interferometer 19A can be suppressed
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width which is substantially equal to the width of the mask M or which has
a width which is larger than the mask M, gas is effectively supplied to a
wide region of the upper face Ma of the mask M. In the XY plane, when
the illumination region IR of the iIIumiQEiltion system IL is formed as an
elongated slit (rectangular shape) in the X axis 15 direction, the

a@RAAKIGA (RerRAGEhthadmesicidaean aise ae:effectivelnstepnessed By
making the width of supply port 53 substantially equal to the width (the

supgedsethe X axis direction) of the illumination region IR. In the
embodiment, in the XY plane, the intake structure 50 is disposed at an

inner sidecaétheatiar edge sidRepppieerniacBeklipilatisric Say « cfOface Ma
the center of the 20 first member 28 than the reflective face 1R. In this

offininesk an aitedbofitheinioke sppetie:50 001t apekatioNowhedasersupply
interferometer 19A can be suppressed. For example, when a gas flow

pderadusiat doyotheel takd Gtaichisposedflewsvintbahe athskivVimeasupng tight axis
LB from the laser interferometer 19A, the measurement accuracy of the

dilesgsintesiesoimeiiy, kA moey bertiduesely pitsaigdvhi the wiphodiraemd, of the
effects of the 25 intake structure 50 on the operation of the laser
miRleNefweiatcld agpiepsuid esskel ik zanadanieauietionpjostieon the -Y side
measurement accuracy of the laser interferometer 19A can be
reBuppressednddklédst a portion of the gas supplied via the supply port 53 to
the upper face Ma of the mask M and flowing over the upper face Ma of
the mdskid dtatuslintenth ehsuipake StpantudS 30f iinduddzg b énemide hizdnber 54
disposed rearward of the mask M moving in the Y axis direction.
diSpeeificaliy;ad lebbcanokiivhnaigag passifaeistithetiopdendaoasMaanf outlet
the mask M flows into the supply port 53 of the nozzle member 54
staisipos éehidat thechaside, fielativetohectagkMichnithéudesbadinient pihe (53)
intake structure 50 including the nozzle member 54
into which flows at least a portion of the gas flowing over the upper face Ma of the mask
M, a second gas passage (52) into which flows gas from the inflow port (53) and an
outlet port (51) from which is discharged gas flowing from the second gas passage (52).
In the description below, the supply port 53 of the nozzle member 54 disposed rearward
of the mask M moving in the Y axis direction is termed, as suitable, the inflow port 53,
the first gas passage 52 of the nozzle member 54 is termed the second gas passage 52,
and the intake port 51 of the nozzle member 54 is termed the outlet port 51.

The positional relationship relative to the mask M and structure of the nozzle
member 54 functioning as an intake structure disposed at the +Y side of the mask M is
the same as the positional relationship relative to the mask M and the structure of the
nozzle member 54 functioning as an outlet structure disposed at the -Y side.

The inflow port 53 is disposed in an oblique orientation with respect to the upper

face Ma of the mask M. At least a part of the gas passing over the upper face Ma of the

mask M flows into the inflow port 53. The inflow port 53 is formed in a slit shape
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10 disposed rearward of the mask M moving in the Y axis direction
functions as an outlet structure (outlet mechanism, flow control section)
which includes an inflow port (53) into which flows at least a portion of the
gas flowing over the upper face Ma ofztgle mask M, a second gas
passage (52) into which flows gas fromthe inflow port (53) and an outlet

whieH kad ) Wamhwticthiss digshargadygamdlawing Warn theiseaeRE BBSr larger than
passage (52). 15 In the description below, the supply port 53 of the nozzle

theeaRev Séndispoped iigaswar thealghe: maskid snendngakk ecXnaXifothly flow
direction is termed, as suitable, the inflow port 53, the first gas passage

ink2ted thegvepale smember 54 is termed the second gas passage 52, and
the intake port 51 of the nozzle member 54 is termed the outlet port 51.
The pasitianaliglationskimelativertd Shomaskdd @ng sstosdures Phathigge 52 of
nozzle 20 member 54 functioning as an intake structure disposed at the

the¥oside pitheermsknd issibplRanetas theqesitical relationskipselasve
to the mask M and the structure of the nozzle member 54 functioning as

disthargdeloatrdictuieedisposkssatdthe gYspdsaghodnflavdiphiichBds @isposethe

in an oblique orientation with respect to the upper face Ma of the mask M.
diAtleasbatpapadi tTergasupagdingtaver tha tppertace, My ekthafaisropgic outlet

M flows into the inflow port 53. The inflow port 53 is formed in a slit shape
stRbtuhiehthasmewitih sfhichlasesubsidatiaiyt@glLis bhe: wigirabide nrask

M or larger than the mask M, and gas passing over the upper face Ma of
exthepieask gan dinchoibdyl fimm ihtothiipbons pofttbd o@as flowdingei fiilowthénto

inflow port 53 flows through a second gas passage 52 of 5 the nozzle
theneibef thd mrasisisgdplied B dfiehouiletfeoshizicr T ptiitet poatpoSsibility of a

discharges gas flowing from the second gas passage 52 in a different
redireddio i tth¢hecdineationt at theapp it dfenheasuniagfdightdtds. [I9this Acaswaetg to

adverse effects of the outlet structure on the operation of the laser
thintarfesdmeter dBArsanfbesugphesseattt Koucture on the operation of the laser
interferometer 19A can be suppressed and a reduction in the measurement accuracy of
the laser interferometer 19A can be suppressed.

In the embodiment, since the outlet port 51 is larger than the inflow port 53 and
the second gas passage 52 gradually widens from the inflow port 53 towards the outlet
port 51, the flow velocity of gas discharged from the outlet port 51 can be reduced.
Therefore effects of gas discharged from the outlet port 51 on the path of measuring light
LB of the laser interferometer 19A for example can be suppressed.

An example was described above of a mask stage 1 moving in the +Y direction.
When the mask stage 1 moves in the -Y direction, the nozzle member 54 disposed at the
-Y side relative to the mask M functions as an intake structure and the nozzle member 54
disposed at the +Y side functions as an outlet structure. The outlet port 53 of the nozzle

member 54 functioning as an outlet structure disposed at the +Y side of the mask M

discharges gas in a different direction to the path of measuring light LB. The operation
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example, when gas discharged from the outlet port 51 of the outlet
structure flows into 10 the path of the measuring light LB of the
interferometer 19A, there is a possibility of a reduction in the
measurement accuracy of the laser interferometer 19A. According to this
embodiment, adverse effects of the odtlet structure on the operation of the

oflasesutniestaronmeterd 80 FrkbeBURPFESIRE andlasteguctinapiey thenn -Y
measurement accuracy of the laser interferometer 19A can be

disdipipiessed sihéminBarpbadisnasttiiinee dhenautiet pad i istagaribane when
the inflow port 53 and the second gas passage 52 gradually widens from

miRR deflaw per &Sitawvaydsithigionlel pertiie Hirlitiowayalaeitly@hgasl be
discharged from the outlet port 51 can be reduced. Therefore effects of

orgagdischarged from the outlet port 51 on the path of measuring light LB
of the laser interferometer 19A for example can be suppressed. 20 An

example wasriescithed alkoval bigadnaskesidgeihdngvirgntResthcture 50

direction. When the mask stage 1 moves in the -Y direction, the nozzle
enatdmBappt dispasaenpdheurd/ cidg ¢latiyrimireinaskdifumetinnskad an

intake structure and the nozzle member 54 disposed at the +Y side

refunaiip Ao@s lmotiiedsiidivsgodine HpHeLEport Bikeaffthe awziztentoenbgrosure
54 functioning as an outlet structure disposed at the +Y side of the mask

ddt @b disttiaggesny asiipeadittecanh girectiemiasih®l pathbefsogastsddg light
LB. The operation 26 of the outlet structure and the intake structure when
mask gtage ding oves dre@bodingineatio misskhe aaiie: asctiven dderadi die ofidkbie M
outlet structure and the intake structure when mask stage 1 moves in a
retaYhelireatibe ansk thesafore seddiionéhoesspptiahonithbénmmitiddo Stifsrecessed
described above, according to this embodiment, the intake structure 50
peetiab 4G sluphpréssiormabte 2 erdiuiasahange, (ierperiiedeoere #sk)posthiide to
mask M resulting from illumination with exposure light EL. Therefore
suppeeny ancadustienposhiegerformance of the exposure apparatus EX including
performance of moving the mask stage 1.

According to this embodiment, temperature increase in the mask M disposed on
an inner side of the recessed portion 40 is sufficiently suppressed by the intake structure
50. When an intake structure according to this embodiment is not provided, the mask
M disposed at the inner side of the recessed portion 40 may tend to undergo temperature
increase. For example, when the mask stage 1 moves only in the Y axis direction, the
mask M may tend to undergo temperature increase due to the difficulty of producing a
gas flow onto the inner side of the recessed portion 40 on which the mask M is disposed.
According to this embodiment, even when the mask M is disposed in the recessed
portion 40, the provision of the intake structure 50 allows gas flowing into the intake port
51 to be supplied to the mask M from the supply port 53 by merely moving the mask

stage 1. Consequently gas flow is produced on the inner side of the recessed portion 40.

As a result, temperature increase can be suppressed in the mask M disposed in the



10

15

20

25

defects resulting from temperature change in the mask M can be
suppressed. According to this embodiment, the mask retaining section 14
and the mask M 10 retained on the mask retaining section 14 are
disposed on the inner side of the rece§§ed portion 40 of the first member
28. In this manner, as described abovg, it is possible to suppress a
rebosiéatisuttiath® performance of the exposure apparatus EX including
performance of moving the mask stage 1. According to this embodiment,
temperaiieceinbicase:in the imaksk vhdisposad OB olbla@ndhrarsicenabibgas flow
recessed portion 40 is sufficiently suppressed by the intake structure 50.
(rMiigs Apvntake stEpetivie aecording: iaifhiseneadiRient.is Ret pravigied,
the mask M disposed at the inner side of the recessed portion 40 may
refgngtichneiesgoitepapaiattéo terease Mroihexasspienwiéit thesnadkortion 40)
stage 1 moves only in the Y axis direction, the mask M may tend to
is pAslatgedte Mperaitite naicase duedal bexsiffictyohpsedigineha 29 gasive gas
flow onto the inner side of the recessed portion 40 on which the mask M is
flslisposeast. teveaadsdingio thisigrobadimask, byenmwhent e mask Mdarward of the
disposed in the recessed portion 40, the provision of the intake structure
mbUiad evuskgebpitomitiigsintative jnkaRewarticadt telhrasepplied e thexitagk M the
from the supply port 53 by merely moving the mask stage 1.
méstrngequently gas flow is produced on the inner side of the recessed
portion 40. 25 As a result, temperature increase can be suppressed in the
mask Midisplasadaiethenitireeseissecpoet omridurncthiepesdhod prebirdiigas flow
intake structure and the outlet structure controls gas flow (relative flow)
inwitbxkiespect fie: tha st dskiapedjdde tidhecmsask pdrtfoor X ampliaw into the path of
replacement of gas in proximity to the mask M (inner section of the
theatessethpdigion By Sths pramoitecicidecietalkiAstandiv reifprasaed.of Theis while
moving mask M promotes relative gas flow at least towards the proximity
suppthemaskdMtibhenthtiehsisucturenteanwaks of the laser interferometer 194, it is

possible to suppress temperature increase in the mask M.

In the embodiment, the gas supplied to the mask M via the supply port 53 has a
flow velocity according to the movement velocity of the mask stage 1.  In other words,
when the movement velocity of the mask stage 1 increases, the flow velocity of gas
supplied to the mask M via the supply port 53 also increases. For example, when the
movement velocity of the mask stage 1 is increased in order to improve throughput, it is
possible to increase the intensity of illumination of exposure light EL incident onto the
mask M to realize the desired illumination amount onto the substrate P. In this case, the
temperature of the mask M tends to increase. According to this embodiment, when the
movement velocity of the mask stage 1 is increased, the flow velocity of the gas supplied
by the supply port 53 to the mask M is also increased, and therefore the cooling effect on
the mask M can be increased.

In the embodiment, the intake structure and the outlet structure by themselves
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moving mask M promotes relative gas flow at least separated from the
proximity of the mask M. Since the intake structure and the outlet
structure can produce preferred gas flow 10 in proximity to the mask M
disposed in the recessed portion 40, 9as flow into the path of the
measuring light LB of the laser interfefometer 19A can be suppressed.

foiuSpadiile e SUPPAE SRIRG IS BHOAi tBcth HEASHERNIRNS BACYRICIO MRS stage 1.
laser interferometer 19A, it is possible to suppress temperature increase

Inibib@dnasi ddidiethaiembariventahegasosuppiiget indbamaskdvhyiddpassage

supply port 53 has a 15 flow velocity according to the movement velocity

fopktReImaskosiage dirkktsher werdsenherntheamavemaint dedecityinafdbigeration
mask stage 1 increases, the flow velocity of gas supplied to the mask M
witiadihesuppiyepart 53 also increases. For example, when the movement
velocity of the mask stage 1 is increased in order to improve throughput, it
is possitertininesensethiboiditassifyhef phvimsnadion thexpasuraligpidige in a
incident onto the 20 mask M to realize the desired illumination amount

diggigoiha Isishstratecl:s wilhisheagey thenigsiperafure phitesmask dMterdsoia the
increase. According to this embodiment, when the movement velocity of

cotrespoasngtpgeitlois dfcieased, ¥ne flawtvalooity aflthet gpas s0ppipskshyethes an

supply port 53 to the mask M is also increased, and therefore the cooling
oréffeai @nofhgpraskilvkcas iesindiedseg a 26rtotibe @ebedingntitthedntakement

structure and the outlet structure by themselves 28 form a passage for
plagsdiaheatonk thesdippesamaf aavethe rofcaideasiatieoihskastdgeabe In

another embodiment, the intake structure and/or the inlet mechanism form

the paBsdgeerfiogasdiowhal diog thendisestivotncbwmenhakatseasuibend the

mask stage 1 in cooperation with other members. 5 According to this
owelvdxodionarthihe pdsitibapef atAéasinpht @htodipassage in the other embodiments
described hereafter, the flow control section is not limited to a tube shape and may adopt
various shapes. For example, the flow control section may be in at least one of the
shape of a hole, a plate or a vane.
<Second Embodiment>

A second embodiment will be described hereafter. In the description below, the

constituent sections which are the same or equivalent to those described in the
embodiment above are denoted by the same reference numerals and description thereof
will be simplified or omitted. In the same manner as the first embodiment above, the
intake structure described in each embodiment hereafter functions as an outlet structure
in response to the direction of movement of the mask stage 1. The description hereafter
will focus on the intake structure and description of the outlet structure will be simplified
or omitted.

FIG. 6 shows an example of a mask stage 1 having an intake structure 50B

according to the second embodiment. The intake structure 50B according to the second



10

15

20

25

direction which intersects with the movement plane of the mask stage 1
differs from the corresponding position of the mask M. Furthermore at
least part of the passage has an orientation of approaching the mask M
along a direction intersecting with the Eréovement plane as the mask M is
approached along the movement plane of the mask stage 1. 10 In the

crfbolndiment|taesftowreanirol peeiaslsuah ambned Hake: sHMC BRI ERe the
outlet structure has a tube shape. Also in the embodiment and in the other

gRmpgdisacihdsn desaiind hateiteriheeflanb comtkalk seetionis dklivriad iog
a tube shape and may adopt various shapes. For example, the flow

meeirdsetipRInRY helinaitdeashonaohifiabshapedppfrdionaplaia ekeéction
vane. 15 <Second Embodiment> A second embodiment will be described

bdieteafibe.ilalbepdessriptiothbslaysl iR rconstituant samiatimvi]chearerine
same or equivalent to those described in the embodiment above are

melebeted byrthaisar pleferenteRuinpmrlalandhdasstipiiopatieses will be
simplified or omitted. In the same manner as the first embodiment above,

the 20Thtadkénsteueiiid ele sardgd dadeaahemmbodimenthersafesfuastionsxes in

as an outlet structure in response to the direction of movement of the
thenaskikiage: throhgldescipt gashersaies2willdfosus: onbaéintake sirueigs

and description of the outlet structure will be simplified or omitted. FIG 6
supptiadtanhexampldatenmaskgipyepdroayinglandMake stupgitesidbB 25

according to the second embodiment. The intake structure 50B according
tetapiretseconet2? iantodusieM incutesda turbisleffeet iy ddacinge increase in the

mechanism 60 creating turbulence in the gas supplied from the supply
hepottdmsfdnriveresnhodifrent athntuehxd éin dee Rogudignumeéehafig® GO supplied

includes a plurality of minute members 61 disposed on at least a section
tohktwesk e intake port 51 and the supply port 53. In the embodiment, the

minute

As shown by the intake structure 50C in FIG. 7, the turbulence producing

mechanism 60B can include a porous member 62 (mesh member) disposed in at least a
section between the intake port 51 and the supply port 53. In the example shown in
FIG.7, the porous member 62 can be disposed respectively in the intake port 51 and the
supply port 53.  Furthermore the porous member 62 can be disposed between the intake
port 51 and the supply port 53 in the first gas passage 52. Furthermore the porous
member 62 may be disposed in a single predetermined position between the intake port
51 and the supply port 53 or at a plurality of positions. The gas moves in turbulent flow
as a result of passing through the porous member 62. Thus turbulent flow can be
produced in the gas supplied to the mask M via the supply port 53 by disposing the
porous member 62 in at least a section between the intake port 51 and the supply port 53.
The turbulent flow production mechanism 60B can be termed for example a Vortex

Generator.

<Third Embodiment>
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5 members 61 are minute plate members disposed in the first gas
passage 52. The minute members 61 disposed in the first gas passage 52
produce vortexes in the gas flowing through the first gas passage 52 and
cause turbulent flow in the gas suppli%l to the mask M from the supply
port 53. Thus further suppression of temperature increase in the mask M

is enablesird bistRidaskis dul te Hscinesaasecitithie 10 hraldsansiRmBé®w, the
resulting from an increase in the Reynolds number of the gas supplied to

cdhgimankddtibrs SPEEBY dhesiiirke stuichlata0chindliesdiibtoe in the
turbulence producing mechanism 60B can include a porous member 62

erfBiRBmenerabev): dispaseteinist teasiae sefionbatweenshadniakeipashahercof
and the supply port 53. In the example shown in 15 FIG7, the porous

winexbeifidicanhsndisahsed respectively in the intake port 51 and the
supply port 53. Furthermore the porous member 62 can be disposed

betweenghe shéakearperhibpland sheaskpplyepoicbS dinhes fir shighsrpassiagsat.
52. Furthermore the porous member 62 may be disposed in a single

Thy ecledesmtvodthipasithan betaaottheddtakePprdvisioans thérsepflyigoess3

or at a plurality of positions. The gas moves in turbulent flow 20 as a result
erabpagsing ¢hiaugt the ottesmeiebebed 62 ddiustisiwetidiowidanadeclationship

produced in the gas supplied to the mask M via the supply port 53 by
ofdisphAsingéhehap AdOusdriennber16 2nghaickedst a section between the intake

port 51 and the supply port 53. The turbulent flow production mechanism

60B can hbtsrmed faikexanple a5UDrieyré&emer atoh 28rEhledtice 63 enabling

Embodiment> 30 A third embodiment will be described hereafter. In the
mdesexkiptioNthe lawzlihe eobstitisent Betiansbotic@rehid drbandevice 63 is

equivalent to those described in the embodiments above are denoted by
dithessdiberweter dnceppuntecals lavittidefcsipiontitie?8aind the nozzle member 54.
The drive device 63 includes an actuator driven by a Lorentz force such as a voice coil
motor. The drive device 63 can move the nozzle member 54 with respect to the first
member 28 in the six directions given by the X axis, the Y axis, Z axis, and 6X, 0Y and
0Z directions. The drive device 63 can adjust the positional relationship of the supply
port (inflow port) 53 and the mask M retained on the mask retaining section 14 by
moving the nozzle member 54. The adjustable positional relationship of the mask M
and the supply port 53 enables supply of gas from the supply port 53 to a desired position
on the mask M. Furthermore the adjustable positional relationship of the mask M and
the inflow port 53 facilitates the flow of gas over the upper face Ma of the mask M into
the inflow port 53.

The drive device 63 can adjust the position of the intake port (outlet port) S1.

The adjustable position of the intake port 51 enables improvement in the efficiency of

gas intake from the inner space 4. The adjustable position of the outlet port 51 enables

discharge of gas in a desired direction. In the embodiment, the nozzle member 54 can
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will be simplified or omitted. 5 FIG 8 shows an example of a mask stage 1
according to a third embodiment. The third embodiment may be

characterized in the provision of a drive device 63 enabling movement of
the nozzle member 54 for adjustment ?{ the positional relationship of the
first member 28 and the nozzle member 54. In FIG 8, the intake structure

m&POWHIPERY gledesitbfadsvent ariee &2, enabliaeidd Jnansrasiahtiese less or

nozzle member 54. In the embodiment, the drive device 63 is disposed

equatwe aRdiag &iviak fasee4dnaithentiyst meripetd8 andvthginazz@isiesahethe

54. The drive device 63 includes an actuator driven by a Lorentz force

Yeuehaad Z-veiceieedtionotorTberdrivécdryies fheanmevadhpendrle
member 54 with respect to the first member 28 in the six directions given

arR eenhoxisl #e YaRXish dhexisshanshOxtraademegt 15 OZ directions. The
drive device 63 can adjust the positional relationship of the supply port

<KnftewEpast\dbdcund the mask M retained on the mask retaining section 14
by moving the nozzle member 54. The adjustable positional relationship

of the mask M cad dhireatpply Heodt S3iBabbiesasiepplyoflgagfeiptihe below, the
supply port 53 to a desired position on the mask M. Furthermore the

coadjitstable pasitovdtheladiorshipobikquiasthMano2itheribldow past 53

facilitates the flow of gas over the upper face Ma of the mask M into the
eniitidoiveattab3vd he devetstehicth 6 Saaanradjeat thenpresiionndf dbe tipake thereof

port (outlet port) 51. The adjustable position of the intake port 51 enables
wihpeovepleitdrothenédiidiency of gas intake from the inner space 4. The

adjustable position of the outlet port 51 enables 25 discharge of gas in a

desiredldirectiom:s| artleeaatp oclimenitattees razal e rHidindren Glngaio 3 Tountve

with six degrees of freedom; however, the direction of movement may be
eridgsl e udhtd Hive® dire ctitiks, ston@xaniple iophyo withdres fecptadipe Yoaxigion

direction or in the
member 64 enabling formation of at least a section of the intake port 51, the first gas
passage 52 and the supply port 53 with the upper face 41 of the first member 28.

The passage formation member 64 is a plate member having a lower face
(control face) 65 that can oppose with the upper face 41 of the first member 28. The
passage formation member 64 forms the intake port 51, the first gas passage 52 and the
supply port 53 between the lower face 65 and the upper face 41.  As shown in FIG. 9,
the lower face 65 of the passage formation member 64 is inclined with respect to the
upper face 41 and the first gas passage 52 gradually narrows from the intake port 51
towards the supply port 53.
A support device 66 supports the passage formation member 64 to enable

movement thereof. The support device 66 includes an actuator and can move the
passage formation member 64 in order to adjust the positional relationship of the first

member 28 (mask stage 1) and the passage formation member 64.

The support device 66 can move the passage formation member 64
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Y-axis and Z-axis directions. The drive device 63 is not limited to the
above arrangement and may take another arbitrary arrangement. 5
<Fourth Embodiment> A fourth embodiment will be described hereafter. In
the description below, the constituentﬁections which are the same or
equivalent to those described in the embodiment above are denoted by

sy s reienenee menenals antheesariptinmdheraehavkilkfgesimplifiad Qipport
omitted. 10 FIG 9 shows an example of an intake structure 50E according

ddoi@ et vembedunent formiach thenibtaka stiditigoaok isilrawdasvement of
with a passage formation member 64 enabling formation of at least a

theesdinsefcthe intakenpeit(Bik) the pisstiias] Rassagthpoanst e sHppinoitage 1
53 with the upper face 41 of the first member 28. The passage formation

andeepashddSaplaienmember bavingleo e tassolin{eanteohfacayBhincrease
that can oppose with the upper face 41 of the first member 28. The

ofiassagk farmatippresasmber 64 forms the intake port 51, the first gas

passage 52 and the supply port 53 between the lower face 65 and the
<Ripper daeslddenhs shown in FIG 9, the lower face 65 of the passage

formation member 64 is inclined with respect to the upper face 41 and the

first gas PpAbsage Singradiidlyeniwaws drvreiieintakahrodt &tipQoioweods the

the supply port 53. A support device 66 supports the passage formation
comgineat &4tiomnabieh mevienenictbesgaivdlbat sopipee devicbedaGrinkiudes

an actuator and can move the passage formation member 64 in order to
eralblpdantine glesit araleatatiobshipe chiheBfstemoe mbae28 (mdasdkssiggeod thereof

and the passage formation member 64. 25 The support device 66 can
willbessig |fassagerotetation member 64 32 synchronously with the

movement of the first member 28 (mask stage 1). The support

FIG. 10 shows an example of an intake structure 50F according to a fifth
embodiment. In the embodiment, as shown in FIG. 10, at least a section of the intake
structure 50F is formed on the first member 28. In the embodiment, the intake port 51
is formed in the upper face 41 of the first member 28, the supply port 53 is formed in a
first inner face 48 A and the first gas passage 52 is formed in an inner section in the first
member 28. The supply port 53 supplies gas onto the upper face Ma of the mask M
retained on the mask retaining section 14.  Also in the embodiment, the intake structure
50F suppresses temperature increase of the mask M.
<Sixth Embodiment>
A sixth embodiment will be described hereafter. In the description below, the

constituent sections which are the same or equivalent to those described in the
embodiment above are denoted by the same reference numerals and description thereof
will be simplified or omitted.

FIG. 11 shows an example of an intake structure 50G according to a sixth

embodiment. In the embodiments described above, an example was described in which
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device 66 moves the passage formation member 64 synchronously with
the movement of the mask stage 1 to maintain (fix) the positional
relationship of the moving mask stage 1 and the passage formation
member 64. Also in the embodiment, t_ﬁmperature increase 5 of the mask
M is suppressed. <Fifth Embodiment>A fifth embodiment will be

thelesppligsbRersaftaie inthe seseiiptionpbrliawatheweadstitiaphsetiienda of the

which are the same or equivalent to those described in the embodiment

madlovE arphgenatrdibyethessimnadieferanaethe sappsoand desaiptia: lower face
thereof 10 will be simplified or omitted. FIG 10 shows an example of an

(pintakerstinEisrRPMacsardingte afitth embodiment. In the embodiment,
as shown in FIG 10, at least a section of the intake structure 50F is

formed\erHbefifstRIEMbean 28is lnibedembediment ihrtntakeeparhikelstiSicture
formed in the upper face 41 of the first member 28, the supply port 53 is

5doriméstined db dikstiloneiciaber 48A andiberfitsldgasmagsagak?psridmedormed
in an inner section in the first member 28. The supply port 53 supplies

inghs lonter hecipef fiaceiManchiber 1T®skddupplgiped oh ithe medkneiaining side
section 14. Also in the embodiment, the intake structure 50F suppresses

fatempesaByandcreass afaheamask 39 is<bixife Eimbadimanisc 20nAmsiKtfirst
embodiment will be described hereafter. In the description below, the
menhstitnt Seekopslyvpichareuiidisame ontequidvialest facthbBeodeserinsd M
in the embodiment above are denoted by the same reference numerals
reaiickd esciiiptioaskhexenfing tkbeosi mplifiadsorinthittesbbdent bt shewstale structure
example of an intake structure 50G according to a sixth 25 embodiment.
506 themosbadicngris des aifressabbvie; maskxXdmple was described in which
33

A nozzle member 54 as described with reference to the first embodiment above
may be disposed on the lower face 42 of the first member 28 and gas may be supplied
from the supply port 53 of the nozzle member 54 towards the lower face Mb of the mask
M.

A passage formation member 64 as described with reference to the fourth
embodiment above may be disposed at a position facing the lower face 42 of the first
member 28. A supply port 53 supplying gas towards the lower face Mb of the mask M
and a first gas passage 52 and intake port 51 connected to the supply port 53 may be
formed between the passage formation member 64 and the lower face 42 of the first
member 28.

In each of the above embodiments, although an example was described in which
the supply port 53 is disposed on the +Y side and the -Y side with respect to the mask M,
the supply port 53 may be disposed on the +X side and the -X side with respect to the

mask M. For example, the intake port 51 can be disposed forward of the mask M

moving with reference to the Y axis, the supply port 53 can be disposed on the +X side
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the supply port 53 of the intake structure supplies gas towards the upper
face Ma of the mask M. This embodiment is characterized in the supply of
gas towards the lower face (pattern forming face) Mb of the mask M. As
shown in FIG 11, in this embodiment,zgi least a part of the intake structure
5 50G is formed on the first member 23. In the embodiment, the intake

(oPOK GddpdotmatadR e haweiiacade gathesirssimemibeiod8ethersupale port

port 53 is formed in an inner side face 48 (48B) and the first gas passage

5 bants thy sup@linpuntipRer Begtiomimile fitsmaember A8hd hexsuprRbeAosh the Y
53 supplies gas onto the lower face Mb of the mask M retained on the

axiRask sRfFININGseRiannky Asmiakbpenilodiben thReiRtake piddebere2lthd the
50G suppresses temperature increase of the mask M. A nozzle member

supplapeiescribatavithskeXerence to the first embodiment above may be
disposed on the lower face 42 of the first member 28 and gas may be

suppliedr reamihe swppM R 0Mhthazzle menhenbirowaidsktbeort 51
lower face Mb of the mask M. 15 A passage formation member 64 as

caflescdibposedtivretatoteémibsk fountio v apbadimantc-above thway bes direction and
disposed at a position facing the lower face 42 of the first member 28. A

theupphhypesttS3 supplyisgdgasttewa dsdth@ianerlagecir didheashadk iMdisposed
and a first gas passage 52 and intake port 51 connected to the supply port

at9Rerfiay henfoen sl betweemihk pagsapmiounation Maribdirédiandgthaaken in
lower face 42 of the first 20 member 28. In each of the above

frembedinertpoalthiocghbarsexsing bnwvashdasdiibeghinpadsigie SDeusdippl\supply
port 53 is disposed on the +Y side and the -Y side with respect to the

panaskidihdheaskipply porti3may the tispogedtcn theytbé sidmahtbihaaniple on
side with respect to the mask M. For example, the intake port 51 can be
thdispesaddodbaitkiod fhet mastodd 2§ thoying witomneid rence dothethiakisner side
the supply port 53 can be disposed on the +X side
face 49A and a first gas passage 52 formed on an inner section of the first member 28 to
connect the intake port 51 and the supply port 53. Thus gas can be supplied to the
upper face Ma of the mask M.  Furthermore the intake port 51 may be formed on the
lower face 42 of the first member 28, the supply port 53 formed on a fourth inner side
face 49B and a first gas passage 52 formed on an inner section of the first member 28 to
connect the intake port 51 and the supply port 53.  Thus gas can be supplied to the
lower face Mb of the mask M.

In this manner, the supply port 53 can be disposed on at least a part of the
periphery of the mask retaining section 14 and the mask M retained on the mask
retaining section 14.

The intake port 51 may be disposed forward of the moving mask M. For
example, the intake port 51 connected to the supply port 53 of the third inner side face

49A may be formed on the inner side face 42 of the first member 28, or may be formed

on at least a part of the side face in the Y axis direction of the first member 28. In the
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34 (or -X side) of the mask M and a first gas passage 52 formed to
connect the intake port 51 and the supply port 53. In this manner, the
movement of the mask stage 1 on the Y axis can supply gas taken in by
the intake port 51 through the first gas],)gassage 52 and the supply port 53
to the mask M. 5 For example, a nozzle member, which has a shape in

sabigtbiierintRka Rkt SRR ditasetddenyrd e sTask Mumpyingr side
with reference to the Y axis direction and the supply port 53 is disposed

fa6049B m¥ysider¢anhtaenXisidppef the: Mask thk i5disResed 2 dhenfissbe formed

member 28. As the mask stage 1 moves in the Y axis direction, gas taken

orirat fieart dhe dntaker pastsaik ¢ave e Bupplied thresugh bt sirgamaassage.
52 and the supply 10 port 53 to the mask M. Furthermore the intake port

<& enayhadedmeador example on the upper face 41 of the first member
28, the supply port 53 formed on a third inner side face 49A and a first

gas passagambiretabvdichoi anlinratcsettion infrtagdirst memshrgcddhtton below,
connect the intake port 51 and the supply port 53. Thus gas can be

theuppliea éatthe tiopperiatetd thokthe: maskuM akuttheatva ddheitiake thort
51 maybe formed on the 15 lower face 42 of the first member 28, the

ersbipfity oty faimdchote @ b uhihsnne siclenfearidRBiand ddést gaon thereof
passage 52 formed on an inner section of the first member 28 to connect

wihédntiakelified Sloariddte supply port 53. Thus gas can be supplied to the
lower face Mb of the mask M. In this manner, the supply port 53 can be
disposec:athahtéadimcpadestiibed 20qveripltiesygdf the mapheretainiegribed in
section 14 and the mask M retained on the mask retaining section 14.

whikk ihtakespivt Bdixyaded olisfhesedetoed ardtafide, mostiogy miaski®l. 12oan intake
example, the intake port 51 connected to the supply port 53 of the third

stinaersidgifacs BOMImay berfarfirethamibe 2tieoSimiakatd@ediBhefipsdvided
member 28, or may be formed

with a recessed portion. In FIG. 12, the upper face Ma of the mask M retained on a

mask retaining section 14B of the first member 28B is disposed more on the +Z side than

the upper face 41B of the first member 28B disposed on the periphery of the mask M.

A nozzle member 54 of the intake structure SOH is disposed on the upper face 41B of the

first member 28B. The intake structure SOH can suppress temperature increase in the

mask M.

In each embodiment described above, although gas from the inner space 4 of the
chamber apparatus 5 flowed into the intake structure, the invention is not limited in this
regard and, for example, gas may be introduced from an air-conditioning device
connected to the chamber apparatus 5 to the proximity of the mask stage for flow of that
gas into the intake structure. In this case, the temperature of that gas may be set to a
lower temperature than the temperature of the gas in the inner space 4. In this manner,

the suppression effect on temperature increase can be improved.

In each embodiment described above, the intake structure may be mounted on
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25 on at least a part of the side face in the Y axis direction of the first
member 28. In the 35 same manner, the intake port 51 connected to the
supply port 53 of the fourth inner side face 49B maybe formed on the
upper face 41 of the first member 28 oy may be formed on at least a
section of the side face in the Y axis direction of the first member 28.

the SRYRRAE Hbadingntpabt Afaavenitik e sineaimanh Wik e clesedoedh the mask

hereafter. In the description below, the constituent sections which are the

steasne Rirgyivate thdarthnsadeserbed ifitiaoanhadinnicidavevarend may

denoted by the same reference numerals and description thereof will be

takéaplfiedraryoimisiegnibreach embodiment described above, although an
example was described in 10 which the mask M is disposed on the

recesgach@diriinntdQ, amaadinciorhledXoandniake osticiaitres S&inli coayetor
disposed on a first member 28B of a mask stage IB not provided with a

doeicesstd podinne MifrkKachZ e dipeat fkearivial abthe magkhdMdairined oglass
a mask retaining section 14B of the first member 28B is disposed more

substithe fof sidieplagniciiecypperadacedtr abiheafirstinannen? 8 dispoged
on the periphery of the mask M. 15 Anozzle member 54 of the intake

orftibgtuieskQsidispoaatcdic thartppesiface 4Bof kel firskpisnibapgdBiuses.
The intake structure 50H can suppress temperature increase in the mask

M. In eachoethbedpnant dpperibadsrbdvedaitiaughagasitgpe ke d3nsy apparatus
space 4 of the chamber apparatus 5 flowed into the intake structure, the

(stavieitipstappeo} linwledhmihis sXAdegacddncndoimgxamplaskgsisambth®eubstrate P,
introduced from an air-conditioning device connected to the chamber

thappacatus’ thtonthekvDii Ruty-@k s atask giagel fmpHoveypkthatj egasrrigtizare
intake structure. In this case, the temperature of that gas may be setto a

appavatutgmipeatuie whachttie femaerafuhe ofalkelasdapihve drmenspace i4.the

this manner,
condition that the mask M and the substrate P are stationary, and the substrate P is
successively moved stepwise can be used. moving

In addition, in step-and-repeat system exposure, after a reduced image of a first

pattern has been transferred onto the substrate P using a projection optical system in a
status in which the first pattern and the substrate P have been made substantially
stationary, a reduced image of the second pattern may be full-field exposed onto the
substrate P so that it is partially superimposed with the first pattern using a projection
optical system in a status in which the second pattern and the substrate P have been made
substantially stationary (stitch system full-field exposure apparatus). In addition, for the
stitch system full-field exposure apparatus, application to a step-and-stitch system
exposure apparatus that partially superposes and transfers at least two patterns on the
substrate P and sequentially moves the substrate P is also possible.

Furthermore it is possible to apply the present invention for example to an

exposure apparatus as disclosed in the specification of U.S. Patent No. 6,611,316 in
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the suppression effect on temperature increase can be improved. 25 In

each embodiment described above, the intake structure may be mounted

on 36 the mask stage or at least a part of the intake structure may be

integrated with the mask stage. Furthi&more the mask stage is not limited

to the arrangement above and may take an arbitrary arrangement. In
whiddifencia areamicondusto civaercianbise dR sk afs S e gaRdUEEN optical

5 devices, the substrate P in each embodiment described above may be

sylasmeady argirsshaubsisaten@icasdisplay oayiseserRradNs walemiolly

magnetic thin film heads, or the original mask or reticle (synthetic quartz

sidiRHiIcuNEIeb) Usash e XRasy e RpRabatusess A ipiiareiRgsure urthermore
apparatus EX, in addition to a scan type exposure apparatus (scanning

thstepper) inverktich wiilBesipitiionroplyimieyingp e poasik Mppndtties, mirror
substrate P, 10 the pattern of the mask M is scan-exposed, a

préjepiandiigpaatapepliyjection exposure apparatus (stepper) in which the
pattern of the mask M is exposed at one time in the condition that the

mask Vhangdetratsubsitaie iate siairdary aasdphesugiiedaPHX to twin stage
successively moved stepwise can be used. moving In addition, in

typtepporinepaai systsproxjiedusehafteluatizducedhsnagesofasfiigth 1S those
pattern has been transferred onto the substrate P using a projection

diegtical aysierpugidicstatus fruvEhiciiéheNisst Battgoratia tpeStibstiatePU.S.

have been made substantially stationary, a reduced image of the second
Papaitexio.ray ha4u]liekp exfoseshariftt el sulisiate, P4 toatlicispeaifiadyon of

superimposed with the first pattern using a projection optical system in a
U StaPasciit Which59ie eS¢ ondspatiéivaamd dhe SulPateata\d . aveshermiie

20 substantially stationary (stitch system full-field exposure apparatus). In
spadditiamnyfafties. Ritamshsten al7iiéld exposure apparatus, application to

a step-and-stitch system exposure apparatus that partially superposes

and trdinsfeemairtetist pvescpattergion ¢he be applied to an exposure apparatus
provided with a substrate stage retaining a substrate, a reference member forming a
reference mark and/or a measuring stage mounting various types of photoelectric sensors
as disclosed for example in the specification of U.S. Patent No. 6,897,963, or the
specification of European Patent Application Publication No. 1713113.  Application of
an exposure apparatus provided with a plurality of substrate stages and measuring stage
is possible.

Application of the present invention is possible to an immersion exposure
apparatus exposing a substrate with exposure light through a liquid as disclosed for
example in PCT International Publication No. WO 99/49504.  Furthermore application
1s possible to a EUV light source exposure apparatus exposing a substrate P with extreme
ultra-violet light.

The type of exposure apparatus EX is not limited to an exposure apparatus used

in the manufacture of semiconductor elements which exposes a semiconductor element
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substrate P and sequentially moves the substrate P is also possible.
Furthermore it is possible to apply the present invention for example to an
25 exposure apparatus as disclosed in the specification of U.S. Patent No.
6,611,316 in 37 which patterns from masks can be combined on a
substrate using a projection optical system and a single shot region on

pafiasuhiratesan e BipiesiRdvasuhstiantial Yo skpuliareppardaidbleror the

exposure using a single burst of scan exposure light. Furthermore the
mPHE RGO VEMGANI GNske @RplisctienRyei Bl BisyReCYPOsHEeuAP PRPALMSESs for
mirror 5 projection aligners and the like. The present invention can be

thappliedRsan HRSswecapRafiait s s ionwir stage s yPe®XpRisdsemachines,
apparatuses provided with a plurality of substrate stages such as those

MaiscH sRdAncHigs speaificrion diddsks. Patent No. 6,341,007, the
specification of U.S. Patent No. 6,400,441, the specification of U.S.

PatentiNendh, bADafithciialspetiicatonctdd ddise PateidMDitichBR1G3dof the
the specification of U.S. Patent No. 6,208,407 and the specification of

subsbatRatepd Ma. t62mdskAtadeurthaimiadiefirgseninyRnbioreasybRm.
applied to an exposure apparatus provided with a substrate stage

Hoetairing apsuhsir aiectielfesencd e bhe tisrragaglane forenaempiaikay use an
and/or a measuring stage mounting various types of photoelectric sensors
entbdes disclosetlitbr&xample: iscihe (@p@eificaiigrath). probrRianimN@ch stage. In
6,897,963, or the specification of European Patent Application Publication
thN@ade/ h3ib3idApplcaoovide v akosh ta appaiatuscprosydethwiil an encoder
plurality of substrate stages and measuring stage is possible. Application
syofeiihd yesentinueitiomhis ipeasibieméatansimmef sherirexgosunete?2@ystem can be
apparatus exposing a substrate with exposure light through a liquid as
usdisolagddrfar celrmplehinnR@sulatennaionad PldbkcatioddNeyfém. 9 49hednore
Furthermore application
positional control of the stage may be performed by switching between the interferometer
system and the encoder system or by using both.
in each of the above described embodiments, an ArF excimer laser is used as the
light source apparatus which emits ArF excimer laser light for the exposure light EL,
however, it is also possible to use, for example, a solid-state laser light source such as a
DFB semiconductor laser or a fiber laser such as is disclosed in United States Patent No.
7,023,610, or a higher harmonic wave generating apparatus which includes an optical
amplification portion having a fiber amp or the like and a wavelength conversion portion,
and which outputs pulse light having a wavelength of 193 nm. Furthermore, in the
above described embodiments, both the respective illumination areas and the respective
irradiation areas (i.e., projection areas) are each formed in a rectangular shape, however,
it is also possible to use other shapes such as, for example, a circular arc shape or the

like.

In the embodiments discussed above, a light transmitting type mask is used
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is possible to a EUV light source exposure apparatus exposing a
substrate P with extreme ultra-violet light. The type of exposure
apparatus EX is not limited to an exposure apparatus used 25 in the
manufacture of semiconductor elemeg which exposes a semiconductor
element 38 pattern onto a substrate P but finds wide application to

whXRasHiaapasratusesiiag hetcmanvtashite phdicidcayatahdispiatern) is
elements or displays, or exposure apparatuses for the manufacture of

foragnatie thint fitah hierdss KIBGERE NSNS Ghd)edni6rRUTIREHIACR, aNEMBle
DNA chips or, reticles and masks. 5 In each embodiment described

foaRauenresNaGi/eanesitio oRcinbaINALcK oh thieiveubsitaie stageagbddherator),
mask stage was measured using an interferometer system. However the

wikRSeRttRMeRtieMmis pattimitedeinctis Rorid and forexample paytss &rmed
encoder system which detects the scale (diffraction grating) provided in

baRa¢histagardniciiscastedphybiidcystemppeyithad vathsbdtk arclosed in, for
interferometer system and an encoder 10 system is preferred so that the

exnBpRUNEIDEPdtERsNts 6fT&InterferhemelesisySiamiaaniask vsegi«aradidal
calibrate the measurement results of the encoder system. Furthermore

mpoesitional danto(lofhg, stagh maybeipedormedhisswitchiagnhgiéeplihe
interferometer system and the encoder system or by using both. in each

deafitbesphinididrsaidiatheirbodimdatsoanify Faekbim erlager isassedms Hnsited to
15 light source apparatus which emits ArF excimer laser light for the

a PXpDsund lighinEdmidsoveaves, iihiszaldBessiblecto whizhfor exdanple balow, may

solid-state laser light source such as a DFB semiconductor laser or a
befilneidlasesasiichHrsdsthksalasadinitiniied SiatesiRatentbiace1s023c614@, that

a higher harmonic wave generating apparatus which includes an optical
spatiyplificativhapertiemhaving a(fikeimamgtey, the pkesane: shwavklengibn state of

conversion portion, 20 and which outputs pulse light having a wavelength
thoflip@8than tleucth @rmresdritibé direction; furthermore, examples of a transmissive
type spatial light modulator include a transmissive type liquid crystal display (LCD) as
well as an electrochromic display (ECD). In addition, examples of a reflecting type
spatial light modulator include a DMD, which was discussed above, as well as a
reflecting mirror array, a reflecting type LCD, an electrophoretic display(EPD),
electronic paper (or electronic ink), and a grating light valve.

When a deformable mask is retained on a mask retaining section, an intake
structure and outlet structure as described with reference to each embodiment above may
be used in order to suppress temperature change in the deformable mask.

Instead of a variable forming mask that is provided with a non-emissive type
image display device, a pattern forming apparatus that comprises a self luminous type
image display device may be provided. In this case, an illumination system is not

necessary. Here, examples of a self luminous type image display device include a

cathode ray tube (CRT), an inorganic electroluminescence display, an organic
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above described embodiments, both the respective illumination areas and

the respective irradiation areas (i.e., projection areas) are each formed in

a rectangular shape, however, it is also possible to use other shapes

such as, for example, a circular are shgpe or the like. 25 In the

embodiments discussed above, a light transmitting type mask is used 39
clvdnenainiadecencsibrglshighding paitamdapp: PRASH PAKIS) amal iMdigay, an

pattern) is formed on a light transmitting substrate; however, instead of
LBuiifhtainagicla saiiahle depringFmpskaialsphated aspRICCHDRICIAASK, Bfplay

active mask, or an image generator), wherein a transmittance pattern, a
paieflpctad patigon, axallipibemidingopadternijsthatrmachphases onlight emitting

electronic data of the pattern to be exposed, may be used as disclosed in,

pdbits @xanapleecideS a BateniNet Beht 8naittingd beimarsaklsifgrmingdnaska solid state
comprises a digital micromirror device (DMD), which is one kind of

lifnReIMISSMP tyRs Wiagedisplaylde weehippatiahtightaodtiatoky dny be used as
addition, the variable forming mask is not limited to a DMD, and a

theeeHEmisisves ype imagediippiaydeavicthanvbiabtitiexplaipaddiesmimgypparatus,
10 be used instead. Here, the non-emissive type image display device is a

ardeticpditai apatiedyomastUittesthecamplisudel(thg tntsosidydtatbei giaseres chip
the polarization state of the light that travels in a prescribed direction;

orfuliipermpuethexantp)esdoka i nsmiasiviesthepehspalial digtt Ighsdatoe device is
include a transmissive type liquid crystal display (LCD) as well as an

inetgatiochrergiaidisplay (ECD). In addition, examples of a reflecting type 15
spatial light modulator include a DMD, which was discussed above, as
well ashhdietlastingeofrpattanidyraawdie ding dyipectdiidd an électiaplingaiction,
display(EPD), electronic paper (or electronic ink), and a grating light

anviallee Mdianisnd efonmahblet miaskiis:retdicsedion anadkattenibgveeatibodiments
an intake structure and outlet structure as described with reference to

supacks embpeim@rtabatienmayhe pattern formation device.

In each of the embodiments described above, an example was described of an
exposure apparatus provided with a projection optical system PL. However the present
invention may be applied to an exposure apparatus and a method of exposure not using a
projection optical system PL. Even when a projection optical system PL is not
employed, exposure light is illuminated on the substrate through an optical member such
as a lens.

As described above, the exposure apparatus is manufactured by assembling
various sub-systems including various constituent elements while maintaining
predetermined mechanical accuracy, electrical accuracy and optical accuracy. In order
to maintain these accuracy requirements, before and after assembly, adjustment for
ensuring optical accuracy is performed on various optical systems, adjustment for
ensuring mechanical accuracy is performed on various mechanical systems and

adjustment to ensure electrical accuracy is performed on various electrical systems. The
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mask. Instead of a variable forming mask that is provided with a

non-emissive type image display device, a pattern forming apparatus that

comprises a self luminous type image49isplay device may be provided. In

this case, an illumination system is not necessary. Here, examples of a
asSE@MBUMIRPURIRAd Mags dispay deviee ingletsd rbappthoads fiaynigke

(CRT), an inorganic electroluminescence display, an organic 40
medaehehlinascensedisnian (idiby ergaeiightiemitingdigsie) éshk&Ron for

display, an LD display, a field emission display (FED), and a plasma
ancispRysERRRplasheadispkhy waiab siib-adslitian, asslidesiaiedighitsputes from

chip that has a plurality of light emitting points or that creates a plurality of
thightemitingspeiais eb  skgieustaspateud gelid state dilightasaisketmbhiRtep of

array wherein a plurality of chips are arrayed, or the like may be used as
cadieiseli ldminabss iypenmaga disphloyscanite skt consiityidssiiecpatiesin

forming apparatus, and the pattern may be formed by electrically
exgoBtielipgadiacus olidsipletighd saurcedpipn @it ¢hips féruitdamoader ibdestain

not matter whether the solid state light source device is inorganic or
theligapictiLd Adthescibis fithe ofdpalitexpdoirsalpardeyice Thd etaingacandid an

retaining section, an inlet mechanism or an outlet structure as described
exiposaciuppibeabbdvaldphdcisbbnts suppress iempesaturenvaitatiotvinridieed

pattern formation device. In each of the embodiments described above, an
tegyample: wad ldescoibadaatiasssexposure apparatus provided with a

projection optical system PL. However the present 15 invention may be

applied tclaswexipdsiGiel apparaiusdenttasndihod sfrakpaduttondtuising a

projection optical system PL. Even when a projection optical system PL is
maaifaonnley e aexpo0teoliglhtigniiymirgiedomihecsitsfrateithrotigmasro-device,

optical member such as a lens.
a step 202 of manufacturing a mask (reticle) based on the design step, a step 203 of

manufacturing a substrate which is a backing for the device, a substrate processing step
204 which includes substrate processing in accordance with the embodiments above by
exposing the substrate with exposure light through the mask and developing the exposed
substrate, a device assembly step 205 (including processing such as a dicing step,
bonding step, and packaging step) and a scanning step 206.

The necessary requirements for each embodiment above can be suitably
combined. As far as is permitted, the disclosures in all of the documents and U.S.
Patents related to exposure apparatuses and the like cited in the above respective

embodiments and modified examples, are incorporated herein by reference.
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As described above, the exposure apparatus is manufactured by

assembling 20 various sub-systems including various constituent

elements while maintaining predetermined mechanical accuracy,

electrical accuracy and optical accuragy. In order to maintain these

accuracy requirements, before and aftér assembly, adjustment for

ensuring optical accuracy is performed on various optical systems,

adjustment for ensuring mechanical accuracy is performed on various

mechanical systems and 25 adjustgentrtesensure electrical accuracy is

performed on various electrical systems. The 41 assembly step from the

various sub-systems to an exposure apparatus includes mechanical

connection, wiring connection of electrical circuits and piping connection
1.for ansipressiike ctgiptibgveen the various sub-systems. Before the

assembly step from the various sub-systems to an exposure apparatus,

there is BbyituBhdarhassani skapkallamaeiiethdiideg) e Iygienmd moves

When the assembly step of each sub-system into an exposure apparatus
alimgappletesnovedalladjustinent is performed in order to maintain the

respective accuracies of the overall exposure apparatus. The manufacture

of an &Xjeesusatagpatailbis thhoulcypseicrablyibiéyredatmedith theleaneaamnt of

with a controlled temperature and level of cleanliness. 10 As shown in
th&igobide doviciadidvied suchuatsa Sriniodduidior deviae i tamnuiactured

by a step 201 of designing the performance and function of a

micro-device, a step 202 of manufacturing a mask (reticle) based on the

design step, a step 203 of manufacturing a substrate which is a backing
2.for theTdewtecalsubstiaterding essingsie pviodinsisidokudes toulastatiee mask

processing in accordance with the embodiments above by 15 exposing
bythkeedildbsteatervlite@kpoduriadighivitrengh the mask and developing the

exposed substrate, a device assembly step 205 (including processing

such as a dicing step, bonding step, and packaging step) and a scanning

step 206.
3. The stage device according to claim 1 or 2, wherein the flow control section is

provided in at least one of a forward position and a rearward position of the mask in a

movement direction of the mobile body.

4. The stage device according to any one of claims 1 to 3, wherein exchange of gas

in the vicinity of the mask is promoted by the flow control section.

5. The stage device according to any one of claims 1 to 4, wherein gas flow is
promoted at least towards the mask by the flow control section forward of the mask in a

movement direction of movement of the mobile body.

6. The stage device according to any one of claims 1 to 5, wherein gas flow is

promoted at least away from the mask by the flow control section in a rearward position
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The necessary requirements for each embodiment above can be suitably
combined. As far as is permitted, the disclosures in all of the documents
and U.S. 20 Patents related to exposure apparatuses and the like cited in
the above respective embodiments and modified examples, are
incorporated herein by reference. 42 CLAIMS 1. A stage device
ofaBBRESENG: Drroohile BRdytihabretans i askhidusiaieddyith exposure
light and moves along a predetermined plane; and a flow control section
that moves substantially together with the movement of the mobile body
and thereby controls a flow of gas in a vicinity of the mask. 10 2. The
7.stage gavica@acgordingcalaimtd amheneioraasiss dineated hevardsetiiow control
mask by the flow control section during movement. 3. The stage device
seag6adiogposetbildait 2o wherein thentfioy Losla! theclivndspuayigiectis, of the
at least one of a forward position and a rearward position of the mask in a
mask oy eirenbdireeiioe ©idhe i allprogdy-dintglstage device according
to any one of claims 1 to 3, wherein exchange of gas in the vicinity of the
mask is promoted by the flow control section. 20 5. The stage device
according to any one of claims 1 to 4, wherein gas flow is promoted at
8.least tawasds the:maskcbyrthiegflovwopoikobsektion fovardiaitie twegkincontrol
a movement direction of movement of the mobile body. 6. The stage
sedevickageoaraing facatyaooenabilainicadt thebdindaesin Oas fiwis 25
promoted at least away from the mask by the flow control section in a
rearward position 43 of the mask in a movement direction of movement of
the mobile body.

9. The stage device according to claim 8, wherein at least a part of the control face

inclines with respect to the predetermined plane.

10. The stage device according to any one of claims 1 to 9, wherein the flow control
section forms a passage along at least a movement direction of the mobile body by singly

or in combination with other member.

11. The stage device according to claim 10, wherein the position of at least a part of
the passage in a direction which intersects with the predetermined plane differs from the

corresponding position of the mask.
12. The stage device according to claim 10 or 11, wherein at least a section of the
passage has an inclination approaching the mask along a direction which intersects with

the predetermined plane as the mask is approached along the predetermined plane.

13. The stage device according to any one of claims 1 to 12, wherein the flow
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7. The stage device according to any one of claims 1 to 6, wherein the

flow control section is disposed adjacent to a pattern forming face, or the

side opposite thereto, of the 5 mask in a direction intersecting with the

predetermined plane. 8. The stage dexiA:e according to any one of claims

1 to 7, wherein the flow control section has a control face that controls at
cdeast ibaiditectionaboas foprodfcth ol i iriagraderder Seepitingettel@iMow of

8, wherein at least a part of the control face inclines with respect to the
gagredetermined plane. 10. The stage device according to any one of claims

1to 9, wherein the flow control section forms a passage along at least a

movement direction of the mobile body by singly 15 or in combination

with other member. 11. The stage device according to claim 10, wherein
14he positiostafeatderstaadoadind (e passage iniadirectidwmdiehh an inner

intersects with the predetermined plane differs from the corresponding
sepositionted thebimabkdy Bk fEhesstiagewlavicthaeeaydingitpetaim 10 or 11,

wherein at least a section of the passage has an inclination approaching

the mask along a direction which intersects with the predetermined plane

as the mask is approached along the predetermined plane. 25 13. The
1 Stage devigp@acogingdauapyo okle divilrims staie H2yishecestding towndbne of

control section has a turbulence producing section that creates turbulence
cliintbe flowdofvigasinlthe Erp sliagasieviaasasgoding dobanytondthicglsisusellight

to 13, wherein an inner 5 section of the mobile body has a recess into
frovhidle thesknask is disposed. 15. An exposure apparatus provided with the

stage device according to any one of claims 1 to 14, wherein the

exposure apparatus exposes a substrate with exposure light

16. The exposure apparatus according to claim 15, wherein the substrate is exposed
via the mask using a step-and-scan method and the mask undergoes reciprocating
movement in a direction parallel to the predetermined plane during the exposure of the

substrate.

17. A method of manufacturing a device comprising:
exposing a substrate using an exposure apparatus according to claim 15 or 16;
and

developing the exposed substrate.

18. A stage device comprising

a mobile member that has a retaining section, which retains a mask illuminated
with exposure light, and moves along a predetermined plane including an illumination
position of the exposure light while holding the mask, and

an intake structure that comprises an intake port, a first gas passage, and a
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from the mask. 10 16. The exposure apparatus according to claim 15,
wherein the substrate is exposed via the mask using a step-and-scan
method and the mask undergoes reciprocating movement in a direction
parallel to the predetermined plane du ibng the exposure of the substrate.
15 17. A method of manufacturing a device comprising: exposing a

suppbBsate MSiNgAR FXAQSH & RRpAALUSIAREOrdiInGla shaiphdaky ih6yhathe gas
developing the exposed substrate. 20 18. A stage device comprising a

takeghile Membee that Nowa eéainhplyseetamht Wipphdetaias AdWasK from the first

illuminated with exposure light, and moves along a predetermined plane

gdfiplieding anuilurnioatiothonsiionr @fihe axpeseteitigitsahilenholding the
mask, and 25 an intake structure that comprises an intake port, a first gas
passage, and a 45 supply port, the intake port into which gas is taken, the
first gas passage in which the gas taken via the intake port flows, the

1BsupplyTperittatduiglies gasHiowicgifrons thaditsh gasmalssagectara is disposed
surface of the mask retained on the retaining section. 5 19. The stage

ordgiigeodileandingdio claim 18, wherein the intake structure is disposed on
the mobile member. 20. The stage device according to claim 18 or 19,
wherein the intake structure moves in synchrony with the mobile member.

20. The stage device according to claim 18 or 19, wherein the intake structure

moves in synchrony with the mobile member.

21. The stage device according to any one of claims 18 to 20, wherein the supply

port is disposed at at least a part of a periphery of the retaining section.

22. The stage device according to any one of claims 18 to 21, wherein the supply
port is disposed at a position differing from the surface of the mask in a direction which

is substantially perpendicular to the surface of the mask.

23. The stage device according to any one of claims 18 to 22, wherein the supply

port supplies gas from a direction oblique with respect to the surface of the mask.

24, The stage device according to any one of claims 18 to 23, wherein the supply

port is disposed lateral to the surface of the mask in the predetermined plane.

25. The stage device according to any one of claims 18 to 24, wherein

the mobile member has a first face disposed at a periphery of the retaining
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10 21. The stage device according to any one of claims 18 to 20, wherein
the supply portis disposed at at least a part of a periphery of the retaining
section. 22. The stage device according to any one of claims 18 to 21,
wherein the supply 15 port is dispose%at a position differing from the
surface of the mask in a direction which' is substantially perpendicular to
sethpsudta@ce of the mask. 23. The stage device according to any one of
claims 18 to 22, wherein the supply port supplies gas from a direction
obliquerwithtrespedfithénatskeiacecalithic Mmasiced2dpddicontagpodryige first
according to any one of claims 18 to 23, wherein the supply port is
fagésposed lateral to the surface of the mask in the predetermined plane. 25.
The stage device according to any one of claims 18 to 24, wherein 25 the
mobile member has a first face disposed at a periphery of the retaining 46
section and at least a part of the intake structure is disposed at a position
26ppositadReficssicfagea e @@ind® stage TR viceRacdidifig i claististantially
wherein the first face is substantially parallel to the surface of the mask
paatainediensiteatetamingnsettimizdd dhehstagaitlayicecacaording to claim
25 or 26, wherein the supply port is disposed far from the surface of the
mask than the first face. 10 28. The stage device according to any one of
claims 25 to 27, wherein the surface of the mask retained on the retaining
2’&ectiofMit stagediviteecanitingtdshtamodie membeerdhathdRedpist sotface
in a first direction substantially perpendicular to the predetermined
disposed far from the surface of the mask than the first face.

28. The stage device according to any one of claims 25 to 27, wherein the surface of
the mask retained on the retaining section is closer to the center of the mobile member
than the first surface in a first direction substantially perpendicular to the predetermined

plane.

29. The stage device according to any one of claims 18 to 28, wherein the mobile
member has a recessed portion and the retaining section is disposed in the recessed

portion.

30. The stage device according to claim 29, wherein the surface of the mask retained

on the retaining section is disposed inside the recessed portion.

31. The stage device according to claim 29 or 30, wherein
the surface of the mobile member is disposed at the periphery of the recessed

portion, and
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plane. 15 29. The stage device according to any one of claims 18 to 28,
wherein the mobile member has a recessed portion and the retaining
section is disposed in the recessed portion. 20 30. The stage device
according to claim 29, wherein the suq;?ce of the mask retained on the
retaining section is disposed inside the recessed portion. 31. The stage
devicelaceaidRooaidaimsR s 3er whatetarie stiaceosiith@dneiliehan the
member is disposed at the periphery of the recessed 25 portion, and 47
suiifecs wifagenbbine maskds ialaserdaithievaantek efitiaimnahilemembrutha the
the surface of the mobile member in a direction which is substantially
supRResTig Hande theinsdréace ©fdasmaskdigsained on the retaining section.
5 32. The stage device according to any one of claims 18 to 31, further
comprising: a second face that is disposed outside the intake structure
with respect to the retaining section and is illuminated with measuring
32ight forheeagdrigipestiondin gnéoamation ef daennabile Blgmibekrd@grising:
The stage device according to any one of claims 18 to 32, wherein the
intake a sticmid e @onMvyaris dss poded siersiemeih o ywitabrar Wiakegeid @ the
first gas passage and a supply port are provided. 34. The stage device
reatoigegtionciadrs3Bunierein whit nezzleimeldherds fivasuiong pbsitional
predetermined position with reference to the mobile member. 35. The
inféagetidevicehzaaotdiagtendlaim 33 or 34, further comprising: a drive
device that is capable of moving the nozzle member to adjust a positional

33. The stage device according to any one of claims 18 to 32, wherein the intake
structure comprises a nozzle member on which an intake port, a first gas passage and a

supply port are provided.

34. The stage device according to claim 33, wherein the nozzle member is fixed to a

predetermined position with reference to the mobile member.

35. The stage device according to claim 33 or 34, further comprising:

a drive device that is capable of moving the nozzle member to adjust a positional

relationship between the mobile member and the nozzle member.

36. The stage device according to any one of claims 18 to 35, wherein the intake

structure comprises a passage formation member that can form at least a part of the

intake port, the first gas passage and the supply port with the mobile member.

37. The stage device according to claim 36, further comprising:
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relationship between the mobile member and the nozzle member. 20 36.

The stage device according to any one of claims 18 to 35, wherein the

intake structure comprises a passage formation member that can form at

least a part of the intake port, the first4%as passage and the supply port

with the mobile member. 25 37. The stage device according to claim 36,

furthencRmpsing: 4t alriveweniepdhateabrmaishtheMBSSRORIjust the

formation member to adjust the positional relationship between the mobile
poviabe rancbibaipassagenfaicnationdnember.asBthbthR sagersevie®n member.

according to any one of claims 18 to 37, wherein at least a part 5 of the

intake structure is formed in the mobile member. 39. The stage device

according to any one of claims 18 to 38, wherein the mobile member
3gnovesTincatagedadiciresiinniily thexpyedrtonvingd praesand Hheiintakeast a part

port is disposed forward of the moving mask in the second direction. 10

of4fe Tihekstagecdevigefacseddinthénaylonepbetaims 18 to 39, wherein the
mobile member moves in a second direction in the predetermined plane

and the intake structure is disposed respectively at both sides of the

mask in the second direction. 15 41. The stage device according to any
3%ne of [Haisng:d d0idDacvbeliy thenintakeo fxasinss | aggertanthieigupply

port. 42. The stage device according to any one of claims 18 to 41,

whereihdheobiki gamb0 passagegradud yiratianis tiempihkiniakepihne and

towards the supply port. 43. The stage device according to any one of

claimsti8itna#2 paheseinpbesdpplyvird of the moving mask in the second direction.

40. The stage device according to any one of claims 18 to 39, wherein
the mobile member moves in a second direction in the predetermined plane and
the intake structure is disposed respectively at both sides of the mask in the

second direction.

41. The stage device according to any one of claims 18 to 40, wherein the intake

port is larger than the supply port.

42. The stage device according to any one of claims 18 to 41, wherein the first gas

passage gradually narrows from the intake port towards the supply port.

43. The stage device according to any one of claims 18 to 42, wherein the supply
port is formed as a slit with a width which is substantially equal to the mask or larger

than the width of the mask.
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port is formed as a slit with a width which is substantially equal to the

mask or larger than the width of the mask. 25 49 44. The stage device

according to any one of claims 18 to 43, wherein the intake structure

comprises a turbulence producing meﬁganism by which turbulence is

produced in gas supplied from the supply port. 5 45. The stage device
44ccording $en Chady 4, AR B toa iy biesTeaaiadLE R INCBBRMNISIR: intake

comprises a plurality of minute members disposed on at least a part

sthetueadnipa Jalakedartchioe ipphieod ¥ Tihe sageutevieee is produced
according to claim 44 or 45, wherein the turbulence producing 10

inlpechapEsd CMmAsesEBopors member disposed at at least a part
between the intake port and the supply port. 47. The stage device
according to any one of claims 18 to 46, wherein the supply port supplies
gas towards a face other than the pattern forming face of the mask. 15 48.

45The stape sigvick viccoiadingliitzaoyang of cldivrsid Shtotdrbuldnesgirotheing
supply port supplies gas toward the pattern forming face of the mask. 49.

mddusitagedeptr aCpaIting tof anynoenohtaimndish3dal4D, furtaera part between
comprising: 20 an outlet structure that comprises an inflow port into which

thatihedss poparhdtlibeugsls flowing over the surface of the mask flows, a

second gas passage in which gas flowing from the inflow port flows, and

an outlet port from which gas from the second gas passage flows out. 25

50. The stage device according to claim 49, wherein the outlet structure is
4aisposBakSthge device according to claim 44 or 45, wherein the turbulence producing
mechanism comprises a porous member disposed at at least a part between the intake

port and the supply port.

47. The stage device according to any one of claims 18 to 46, wherein the supply

port supplies gas towards a face other than the pattern forming face of the mask.

48. The stage device according to any one of claims 18 to 47, wherein the supply

port supplies gas toward the pattern forming face of the mask.

49. The stage device according to any one of claims 18 to 48, further comprising:
an outlet structure that comprises an inflow port into which at least a part of the

gas flowing over the surface of the mask flows, a second gas passage in which gas

flowing from the inflow port flows, and an outlet port from which gas from the second

gas passage flows out.

50. The stage device according to claim 49, wherein the outlet structure is disposed
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on the mobile member. 51. The stage device according to claim 49 or 50,
wherein the outlet structure moves synchronously with the mobile
member. 5 52. The stage device according to any one of claims 44 to 51,
wherein the inflow port is disposed at gt least a part of the periphery of
the retaining section. 53. A stage device comprising: 10 a mobile member
orthiat haddergiapeg section, which retains a mask illuminated with
exposure light, and moves along a predetermined plane including an
illumination position of the exposure light while holding the mask, and an
outlet structure that comprises an inflow port into which at least part of the

519as flowiagtameddhr suctacei s toe maskslons, avdecandhgasiPassageuit moves
which gas from 15 the inflow port flows, and a outlet port from which gas

syloningframvihe secondigasepassage flows out. 54. The stage device
according to claim 53, wherein the outlet structure is disposed on the

mobile member. 20 55. The stage device according to claim 53 or 54,
wherein the outlet structure moves in synchrony with the mobile member.
5566. Thehstagedesite: aceordimngttoaanyvanefaf diais 53 30, handig @it w

inflow 25 port is disposed at at least a part of the periphery of the
pdetBidisgosettion: Bistaparhefsirgedphice ebterdingiagscone of claims
53 to 56, wherein the inflow port is disposed at a position differing from
the surface of the mask in a direction which is substantially perpendicular
to the surface of the mask.
53. A stage device comprising:

a mobile member that has a retaining section, which retains a mask illuminated
with exposure light, and moves along a predetermined plane including an illumination
position of the exposure light while holding the mask, and

an outlet structure that comprises an inflow port into which at least part of the
gas flowing over the surface of the mask flows, a second gas passage in which gas from

the inflow port flows, and a outlet port from which gas flowing from the second gas

passage flows out.

54. The stage device according to claim 53, wherein the outlet structure is disposed

on the mobile member.

55. The stage device according to claim 53 or 54, wherein the outlet structure moves

in synchrony with the mobile member.

56. The stage device according to any one of claims 53 to 54, wherein the inflow

port is disposed at at least a part of the periphery of the retaining section.
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5 58. The stage device according to any one of claims 53 to 57, wherein

the inflow port is disposed in a direction oblique with respect to the

surface of the mask. 59. The stage device according to any one of claims

53 to 58, wherein the inflow 10 port is_disposed lateral to the surface of

the mask in the predetermined plane. 60. The stage device according to

any one of claims 53 to 59, wherein the mobile member has a first face

disposed at a periphery of the retaining section and 15 at least a part of
57#he outigt Strgetuseils diapesed &l anpasivon appesse ihedirahdase thdinflow

The stage device according to claim 60, wherein the first face is
pubstapinby aparpdstivnthiersuniace of thestrask Etainechgoithe detifvngyhich

section. 20 62. The stage device according to claim 60 or 61, wherein the

is inflewnon yspiapéiantulbets unase e Maskatan the first face. 63. The
stage device according to any one of claims 60 to 62, wherein the surface

of 25 the mask retained on the retaining section is closer to the center of
the mobile member 52 than the first surface in a first direction
5&ubstartiaiy gedeendicttardmhe prigdeiconingehspiane. 564 whbe:siageinflow
device according to any one of claims 53 to 63, wherein the mobile 5
panamiigsdias m tedesstchpdiiqie avichthe etainity sedionds wispased in
the recessed portion. 65. The stage device according to claim 64 wherein
the surface of the mask retained on the retaining section is disposed
inside the recessed portion.
59. The stage device according to any one of claims 53 to 58, wherein the inflow

port is disposed lateral to the surface of the mask in the predetermined plane.

60. The stage device according to any one of claims 53 to 59, wherein
the mobile member has a first face disposed at a periphery of the retaining
section and
at least a part of the outlet structure is disposed at a position opposite the first

face.

61. The stage device according to claim 60, wherein the first face is substantially

parallel to the surface of the mask retained on the retaining section.

62. The stage device according to claim 60 or 61, wherein the inflow port is far from

the surface of the mask than the first face.

63. The stage device according to any one of claims 60 to 62, wherein the surface of

the mask retained on the retaining section is closer to the center of the mobile member
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10 66. The stage device according to claim 64 or 65, wherein the surface
of the mobile member is disposed at the periphery of the recessed
portion, and the surface of the mask is closer to the center of the mobile
member than the 15 surface of the mfg) ile member in a direction which is
substantially perpendicular to the surface of the mask retained on the
thEgteipingcaatian 64 filke Eegeodavicaateakdfgpehanyiens helaiast&dined
to 66, further comprising: a second face that is disposed outside the
pliM@ke structure with respect to the 20 retaining section, and is illuminated
with measuring light for measuring positional information of the mobile
member. 68. The stage device according to claim 67 wherein the outlet
port discharges gas in a direction which is different to the path of
64neasuringstight deb & @8rdihe Btage slevite roeersing 63 anicasia e mobile
claims 53 to 68, wherein the intake structure comprises a nozzle member
momiehigs andadland poiti ehsedahd gasiagsageoarid dasedatipoktateessed
provided. 5 70. The stage device according to claim 69, wherein the
poraadle member is fixed to a predetermined position with reference to the
mobile member. 71. The stage device according to claim 69 or 70, further
comprising: a drive device that is capable of moving the nozzle member to
adjust a positional 10 relationship between the mobile member and the
6NozzleTmesaherdddcd hecstage deviatrpetovhidngiatenydhe: off claimash3etained
to 71, wherein the outlet structure comprises a passage formation
ormimbeiiihal eandaindigesst myaettbé ileeessed portion.

66. The stage device according to claim 64 or 65, wherein

the surface of the mobile member is disposed at the periphery of the recessed
portion, and

the surface of the mask is closer to the center of the mobile member than the
surface of the mobile member in a direction which is substantially perpendicular to the

surface of the mask retained on the retaining section.

67. The stage device according to any one of claims 53 to 66, further comprising:
a second face that is disposed outside the intake structure with respect to the
retaining section, and is illuminated with measuring light for measuring positional

information of the mobile member.

68. The stage device according to claim 67 wherein the outlet port discharges gas in

a direction which is different to the path of measuring light.
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intake port, the second gas passage and the outlet port with the mobile
member. 15 73. The stage device according to claim 73, further
comprising: a drive device that can move the passage formation member
to adjust the positional relationship betyeen the mobile member and the
passage formation member. 20 74. The stage device according to any

60Ne of [aighs63doidSadbrrein Blleasha Pataiaidie puEstsHeelrgdéSintake
disposed on the mobile member. 75. The stage device according to any

stRReuAS EhaiRSs34a 04l MheraiBrtbe wislamMmenhRepsiiesdoml $aspaskage and

direction of the predetermined plane and 25 the intake port is disposed

a badevpoe afdheoviaving mask in the second direction. 54 76. The stage
device according to any one of claims 53 to 75, wherein the mobile
member moves in a second direction of the predetermined plane and the
outlet structure is disposed respectively at both sides of the mask in the 5

7econdigiraatiodevice hbeosiagetdevioa agcatdingnicthany oneméaiedms Bled to a
to 76, wherein the outlet port is larger than the inflow port. 10 78. The

protRgaEdd § @aaondwichte: fmyhos eoahelaions SthéanBé. wherein the second

gas passage gradually narrows from the inflow port towards the outlet

port. 79. The stage device according to any one of claims 53 to 78,

wherein the inflow port is formed as a slit with a width which is
7Isubstartiaiygodalite thedntsk or daige691& Tafihkevidihmiding: mask.

80. An exposure apparatus that illuminates a mask with exposure light

and exphses davicgisate cajiiblbe Exposurehighizdi thentbasky Higust a positional

exposure apparatus comprises the stage device according to any one of
retldomshiiBbéByreen the mobile member and the nozzle member.

72. The stage device according to any one of claims 53 to 71, wherein the outlet
structure comprises a passage formation member that can form at least a part of the

intake port, the second gas passage and the outlet port with the mobile member.

73. The stage device according to claim 73, further comprising:
a drive device that can move the passage formation member to adjust the

positional relationship between the mobile member and the passage formation member.

74. The stage device according to any one of claims 53 to 73, wherein at least a part

of the outlet structure is disposed on the mobile member.

75. The stage device according to any one of claims 53 to 74, wherein
the mobile member moves in a second direction of the predetermined plane and

the intake port is disposed rearward of the moving mask in the second direction.
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using the exposure apparatus according to claim 80 and developing the
exposed substrate.

54

76. The stage device according to any one of claims 53 to 75, wherein
the mobile member moves in a second direction of the predetermined plane and
the outlet structure is disposed respectively at both sides of the mask in the

second direction.

77. The stage device according to any one of claims 53 to 76, wherein the outlet port

is larger than the inflow port.

78. The stage device according to any one of claims 53 to 77, wherein the second

gas passage gradually narrows from the inflow port towards the outlet port.

79. The stage device according to any one of claims 53 to 78, wherein the inflow
port is formed as a slit with a width which is substantially equal to the mask or larger

than the width of the mask.

80. An exposure apparatus that illuminates a mask with exposure light and exposes
a substrate with the exposure light via the mask, the exposure apparatus comprises the

stage device according to any one of claims 18-79.

81. A method of producing a device comprising
exposing a substrate using the exposure apparatus according to claim 80 and

developing the exposed substrate.



