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[0008] Meanwhile, in the method that uses parallel link mechanisms, each having a

plurality of elongatable rods, it is desirable to further improve the lightening of the

mechanism portion, and the control accuracy of a movable portion of a stage. However, there
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[0013] In aprojection optical device according to a first aspect of this invention, a
projection optical system that projects an image of a pattern is supported by a support device
having a flexible structure to support the projection optical system, and a positioning device

having an actuator to position the projection optical system.
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supports a measurement unit having a sensor which measures the positional relationship
between the projection optical system and a predetermined member (e.g., the wafer stage).

Therefore, the measurement unit is supported in a state in which there is a predetermined
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system is improved.
[0028] Additionally, according to this aspect of the invention, the measurement unit
is provided with laser interferometers, and also can be provided with a local gas flow system

which performs a local downflow with respect to the optical path of the laser beam of the



optical system fromthe flexible structure, and a
l'iquid supply system which supplies a cooling liquid

WO Q0061088952 pe, can be provided. In this struct uP€l/UB1005/025454
flexible structure also can be used to support the

. pi d t t ki f ' ' .
e g 50 PR A bty oo S s
improv_@@.ti cal device according to a second aspect of this

i nvention, a projection optical systemwhich projects, |
40029jmdle adflitienpapipe mhichsis rrgngadeadong tha side spdggepidhgprojection
. .device.which_ supplies a cooli.ng. . i QgL ' .
o BRI NEC B GRe Rh BB By Pl B S bl
indid ' {ides. BShecstruefurd, fige flewBIBtstratturd 4160 can be
COOIIH%%%‘%‘?%@%%%{JB?%Q%%% due to gravity, so hardl ‘); any _
used towiuppart therpipe andtrertamperatirogatility efdbe piojrstion ophi¢al system is
] aspect of the invention, in one exanple, the liquid
lmPm"§@1’ppl y device is provided with a pipe which is wapped
d ' b@CebeH RPEdt ©khis invention,
004D, Wl AL s KRB Akl Bkl mnion
a proj e@ﬂidrpb;%;tﬂfaE@stehewhilah Ip'ro\;'v _gctf] | Lmagetqf atfattenniip prqgmlﬁdr\mIitlpg ligwid
a siphon principle. Wth this structure, e coqling,.
supply|de¥jigp &hickrsupliesia coqling i—:lauwo thegi “if%F%af @F Py F‘%Pé‘. Sbtical
[LO03 ; oS U - I j 1 1Ruid fl
s By R RS AR e BB b o
due to ?favit?,i o Harilg Ay vibratiSudhigarraadosur e appar at us

ransfers and exposes an jmage of the patterr onto a
0031]r af\ecdsging m@ﬁm apeettal dhe BFention, MsQre XARPley therfjquid supply
. _exposu appar.at u ' i: ' |
deics RBEFHFR BB Vi ¥t R 400 0B GRlncf¥iecon
optical¥yeéid 86t a lifuid cROdhfiNsystenVvhivh cirglaps theeoliag ligpiditodhe pipe
systemor the |ike is needed, high rigidi t,%( can be
accordufgtaiarsiphon arideiphe Withitlie stregtrvsy thaseelinmliand £ be grculaied by a
e ‘i%fﬁrati on isolation performance capability or the like
SlmPh% StHEMEEpt hi gh, and the entire mechani sm portion can
05219 N angHoddye Wdﬂ%e?ﬂ@vﬁm@htaim eétid optical device
projection optical system [0033] Furthernore, by
accordingppomtibngaspés of thjsdovéntionoSupk an exppserempparatys tiagsigrs and
struycture, via a flexible structure, wth. re t .
exposcaaadBeRs o HERaHENBR 3ayrrg B et s AERSfn h i
' 68 sboafiing foaé Bl aspect of thi
cxpostfSREFAL IRNRAFERP 0o 618 s Lt gt o i
inventib@rp provitietipina pootiveint wiioh theegrajeplien opticel syatehoordbe lijs¢ éscheeded,
by the rigid, structure i.n the device gan b educed, . .
i v b oS e SeEe S Sp Bl A AR soaion
bi Lid. ‘ tahi Lt : Rk odii 5
petrERORL Mo FUESR | O R RE el B0 pion cante
. lighterfsdrbyhRspendiniz ané supipodkingpihe hagj eatioadptital aystemer -
costé{:0034 In an exposure apparatus utilizing a . d
pl09R3kt Ferhesprore Y swerArte BedspIasting wycls¥steRdsfgiaid structure,
. spect. of | S ] ' when: a4 ' 3 ouied: 4
oo e RPN ot BRAMEF B i S,

respecBi¥§ h@ntaebeofith®rigidi apid LR ibld structtes exh beRRiIEZEd and combined.
DESCRI PTI ON OF THE DRAW NGS ; . . . .
Therefore, compared to a conventional example, the ratio occupied by the rigid structure in

the device can be reduced, so without decreasing the device performance capability, such as
stability of the position of a projection image or the like, the mechanism portion can be

lightened and manufactured at a lower cost.



[0035] The invention will be described in conjunction
with the following drawings in which |ike reference
woene3d9s2 desi gnate |i ke el enents and wher ei n: PEDOSBP5/025454
Fig. 1 is a diagramshowing a schematic structure of a
on exposure j : g:
ARG o G895} g RESATe £ proRbuB e TRRY o8B o

the secnd® Qéﬁﬁﬁﬂiﬂ this $hven bl vheafa doliBg hqmﬂimlnxplhted ttﬂthefsuﬁoundmg of
projection exposure device of a first exenplary

the progastion pptigal smtem,rthgvxbmammqaahe reyes8] Fig. 3 is a plan
vi ew whi ch % ;ﬁ%ﬁ%@ flange 18
and a proje 2; [0039]

"_[0@35]4 TBe ﬁlv&hﬁﬁl Wilﬂ% d&@bﬁ&dﬁi b&njhﬁétﬁiﬂlgﬁlﬂ@ﬂié%ﬂd)@ﬁhg drawings
show'ng a nodified exanple of Fig. 0040] Fig. 5A

in whmlshlaa prawe ummlwdﬁvgr@t@dweméemerﬁ%m W elslt ate of the

@ipéi Blilligs? rreas oglgneg% @q%%uné e|°(§ qgﬂt&on exp]osure
apparangr'f'aH@mgBdlﬁle&@gf@%ﬂn Péntfoh9- 5A; [0042] Fig. 5Cis a

rspective view show ng a convex portion and a notch
|q0037]o nFigl 2 s apérigsectieasiewesiewingsohemaso ¢ situqﬁurg of Bechanism

[0043] .Fi,g. 6 is a ersetlvewewso aqér.d.43. )
portionp acwr%eaﬁ%exww elice G4a TR CFERIagE iﬂgl.s ngRntion;

5[8 ﬁﬁﬂat | u?é&ﬁmﬁm%ﬁgrﬁylgﬁ W gﬁ?)\ffoéﬁgw?lg a flange 18 and a

projectidrodpRichl @@teﬁi(BDSﬂFg gppar at us of a second exenpl ary
enbodi nent of this invention; [0045] Fig

dPadfanFieh b mplan vievgwhishsuisshspugh §ﬂ>@ﬁ1q9rshpwglg armodlﬁed

if’e?%ﬁp% fl g. 9 is a schematic structural view showi ng a
examp aFiem portion of a projection exposure apparat us

900 Jt hir1ed 5858 APERpctiOE RSN SRMin®h coiplmgistitesf theflange 18 and a
[0047] Fig. 10 is a schematic structural Vi ew whi ch

measurcgtest mionolhof&igak;t i on shovm ng a nechani sm portion of

TR TEN T DRI I

Fig. senl arged cross-sectional VI ew show ng nenbers froma
countermass 59 to an internedi ate menber 55 of Fig. '
1j0042]04Big. BCds a perspectize yichesimiiing & tonvek portioneand\g itateht portion

cuts through a po a projection exposure
within fhgymeagurrmet “}P"‘?‘ {Pﬁo@ﬁb%@’l ment; and [0050] Fig. 13 is

A0BEH°PRAL b €0 ¥lubchle WA hothing Ar@ASLICE cAPPEGRH Hfistead of
rods 38A-38C of Fig. 5A;

[0044] Fig. 7 is a perspective view showing a schematic structure of a mechanism

ﬂ(’)

portion of a projection exposure apparatus of a second exemplary embodiment of this
invention;

[0045] Fig. 8 is a diagram showing a liquid supply system of Fig. 7,

[0046] Fig. 9 is a schematic structural view showing a mechanism portion of a
projection exposure apparatus of a third exemplary embodiment of this invention;

[0047] Fig. 10 is a schematic structural view which cuts through a portion showing
a mechanism portion of a projection exposure apparatus of a fourth exemplary embodiment of
this invention;

[0048] Fig. 11 is an enlarged cross-sectional view showing members from a

countermass 59 to an intermediate member 55 of Fig. 10;



Fi rst Enbodi nent [0051] The follow ng explains a first
exenpl ary enbodi nent of this invention with reference

WO 0006088952 1- 6. I n this enbodi ment, the inventiPCI/US2005/025454
applied to a step and repeat exposure type projection

h :
TPET (" R e B el S B bued rbih & boifon 884
prmect?ﬁ%%%@élﬂ@aﬁié?ﬁu@& Rfifk éﬁBbdiﬁleﬁt epger or the Ilke

Fig. 1 is a block di aaleam of different
f00f0] | drigl 1dsiaperspective iow of fieiis 12 grpopwe epeajatus.

chamiE TR R o e ERERRRRET entiobidens 2

+ ElB6@hRds is omtted. In Fig. 1, a laser light source 1
Firs 151 rovllt ded. The laser light source 1 can be a KrF

Q&@Slﬁe rTmeaﬁﬁbw(llvm@[lmgﬁ firspg@nmiryembedinert of {d$ imyention with
| aser, (wavel ength 193 nm), for exanple

roferens ey IHES. A SolcB A K BOThDe S P L I aPRliPd{och st ad repeat
exposu?esﬁrrb_ébfo;éscglrgn f\%ﬁ@%ﬁ@ﬁ%’lﬁa&%ﬁ?@% Y Et%fﬁbéglﬂ? :t:heer 1%9 En@!éci’stélﬁand
scan exposiiratg® mo;hmdmmmsﬂraapparﬁaamohrasa scammgrstqbpter ar/thcllme

e whi ch_can be obtained by engt h; co rt|n
0887 bRz isp BloRCARETIRT o H B S G B HCR GRASTutS 2
d G
projectisPoSE i ARF LGB o KLY oo R TAET

projectidnkkpoié ﬁ argu®{stiecuteds @cbrhitteld hIsFigy pea laber dightsiure 1 is
appar at us so can be used. [0053] 11l um npation |ight

providg rTlm(lp@g llmgbt goaxgsoseaned el 4 It gxcugeralgseg wevshasth A8 am)er an ArF
excimefB :ia%ﬁla 8#3%? 1{#3_)'3&, { e%é[ ;ﬁle% ’['h[a H%HJ: Q)gl?(% ﬁsJ c%tu'l(fiaeea device

ormirra
which fiidfétés' RWscORtiNE Basér Heaﬂiqﬁaﬁ m&rﬂ%l@lﬂﬁhg@éucﬁhs tuem Biser
: is constituted by a lens systemand a fly's eye
(wavelb@h 157/ st devidsewhicks mdia@qsahasmoalc\lmer heAne ith? vaqyyuaY léFraVlolet
stin mount .. a ror 5
range e Rger B8 i s PP vinde Py Rogip e Biaped ranes
supphédS&JIﬁ 2lsb1i@shet falerdi gﬁf KRCIYNG 6fla Séiﬁﬁendtﬁzt& lased, op Gheliles). A
shape in a step repeat exposure type, and a slit
mercuryhiigvhargn lans,taz pbhfahlcb sihaoh ierfesused mﬁpeyypﬁ;@fm@su@tap@a@tus
bl i nd ({’nachanl sm7 is irradiated onto a reticle R (a
also capde ia an imaging lens system8, and an image of an
ng (ekpbstrd o & beam fir
WS i e PR A Sl s
the lasad@lt bdurtetl irbadidthea mhioleddiad cmechetdsmdnwgle A lumfougn crpﬁdnatt@h

system 2, the beam sp I|tter 3, e vari enua
distribufion Yia ar’PPFI}%PmSmgtOHBC*’r Sysigm |2e‘r‘(§‘1°2’3)§ P%‘}ﬁ“g‘qecf a ieé‘f P "én and a
I h d
e i
mirror 5eindcd 1dy, leﬁsf@rsteﬁﬁ@eTbé illuhengiiontlighh I Whmhllatesmclbﬁ tohae
illumnation lig is imaged and projected onto a

predetexariegd Shﬁ%@t%oﬁ wamhﬁm 1B 43P 3 Tep EXRASEYE tyRe, and a slit shape
ina ste%ha%fd 5P %&pogyrg gﬁ? ﬁ?etrgttu% bgﬂ@ﬂla%@gﬁlz *7';1§e gpa.?%anté/ b Peticle

R (a mREQIVeLd iﬁﬁhgﬁi@l@hi $yerehd &ranb afhdlageo g dpehingsif des reticle blind 7 is
telecentric. For exanple, the projection magnification
imagedowthetrpliclp Roj At Hivgringion qupal§y§tt31@rﬂ isconstituted by the above-

described homogenizing optical system 2, the beam splitter 3, the variable attenuator 4, the

(

mirror 5, the relay lens system 6, the reticle blind mechanism 7, and the imaging lens

system 8.



can be 1/4, 1/5, or the like, the imaging side nuneral
aperture NA can be 0.7, and a dianeter of a field of

WO @882 be approxi mately 27-30 nm The proj eRCT/O82005/025454
optical systemPL is a refractive system but a

- diopt .i c..syst em. or L4 : . The..
180 B et AT @b il ot Bt E MO st Hicion
irradiafell B?ttheﬁﬂﬂnﬁl%féBQigﬁpiSQﬁiaged drRigpefeticd ©hto. a Wafet M coated by
foll'ow ng explanation, a Z axis is defined to_he

photorgsist §4 $ubkstrate) Grphofaiseisaivesubairaiobt Phetessppitive dedyyia a projection
optical(ég%tlgrgﬁa B g&geaa{n lﬁ?glgg}oal{]ﬁrﬁiﬁg?ﬂé}s mg%ﬁg%%ng{]n%}?d, lgéﬁffﬁcgthgme
telecenBid. PER AL EHPRY thePrdiB&ich BadrsficaAide R f Yhépofectivh Op@&:ll kybtéin PL

Irection perpendi‘cular to a paper plane of Fig. 1.
can be Wi /53 opthe|like the imegipp side auensrsd ppartise A edm by Q@%aﬁﬁél agdiameter

of a fil o Eiey 6hy DA BTG S0 gt e el beom Py =
reﬁ‘actfg)l% g%srt&ﬁ,i ikt g ﬁgta?tggpthtﬂl%ﬁé’t@ﬁ%& AV 16er 10 ah BRAURED IThe reticle R and

sure, mnation region on the reticle R
the walee 5 aBs cambe tanifetalasdirsiradsgtanddibjegts, respeddivelye thh the folowing
direction), algng, the X axis, which is ohscanni n .
explaniros ) S 1SS050) oGl L il Pt A€ 1R Aietion gptica
' i§ By JaSf ' | qChhR
B T R S
perpentiztiiag toeths Zags, RET a (Yraak esttrdpeh 2 dirctidrepapereliaflardo stpeper plane

. and_repeat exposure type, the reticle stage RST
of Fig. (I When #Bwi ssgionesprareparaiisf s exaelg ihh sigp pad peapgxposure
o, RS RLERRIGhER ¥ P2 AR bbbl gt bl K and

wafer Wodliriig@Barirng expgobereXarfintle Mluahinsidn :epion oadhassticte R becomes an
position the reticle R l\/banv%hi le, in the case. of the

elongated shaperaxtendingsinracdirespon &F dycctiong alopg the B agisayhicRdsra non-
gaa%s% is nmoved at a constant speed at least in the Y

scanmiflg PEEHPBn (scanning direction) via an air bearing on a
reb53y eFR@semoty) dRretée ) whilh & drfinicedof 80 bblfebtdueface side of the
position (the positions in the X and Y directions, and

projectidreoptisabsyistom Bl keld by uecunmepressizd t9)a rgticle glage BST(mask stage).

st a ST I $_successive asyred.b ' 1 or
Tn the §35E FFa S0 T roREa SPPRIE PP age ey tage Sy ERAcR e e
mechaem) is4frd-Pdvee obl RR&HcIIES (RlesitEd) if Wrbeien afredtitm about the X
projection optical system PL, and a | aser

and Y direetiohe podrist the Zsaxés diraction,dn péditien toipbe Xt andt b dirpetipas, so as to
..mrrors, The |asgr i.nterfer ter system 10 includes a ..

positiqbefeip ey MSPONEAS 15 e AId° SOPLTGS e dphalfs Theterict

stage %t (slia%g}' is TGV § Bositit gﬁe%dglh Rabtdf e VARG H @cAnBRad ection)

moving mrror M and a beamfor the reference
via an airbeaing\dn a metidledbane (undepitied). iFflieohodng poardmatenositipndthe

positiag A G X PTG 1 i TP R eI SO e Lo dne roticl
stage 1%@15 %rshgéeggi.tlélg Ifﬁg%%hﬁ‘g% gy §m1%)rnﬁf6r% hiYeFRnAL fétiéieest@e}({ST, a

east a unia interferometer systemin the
referexfte heigot Bit, fixaeddo thehippet pdrtion side suifaseiodithd @mejection optical system
interferoneter systemin the Y direction. @5‘2056k
PL, anggrlpsqei@faomeitesyrispe he Aanged ORROSiE Ly Hioge Bixers. RBtIaser
. V, com i
AR ) BN gy ok e
splitteE@SWhieheitiddsrtholasatbeain info a beaml fas te mowting frénronkd end a beam

system 10 is supplied to a stage cgntr ol
for the reference mirror Me, and a mirror 10c which supplies the laser beam to the reference

o

mirror Me. Furthermore, the moving mirror Mr, the reference mirror Me, and the laser

10



unit 14, and the stage control unit 14 controls the
driving system 11 based on the control information
W@ 2ovp/08895Nf or mat i on) received froma nmai n cont POI/US2005/025454
system 20 conprised of a conputer which controls the
s e 00 , . .
mers R RB0To LAGUEOR RSN 0 IS RRAERRI, o i
the X diktibnrad apians @iadtaxitl labe iptederentctep aysighiin te ¥ divetion.
PL is adsorbed and held on the wafer sta

MET
(9056} r Heshasmgrs phemavement of €516t de staas Bg’% HoPeréermed by a

oo 5 TRy SERGRA £l . o

measufini € Infetatioh df fHe 1addt imtedtronBted BysterdadD ¢y supplied to a stage control
~(undepicted). In the case of the scanni ng exposure
unit 14, ppé thetstagewanize] unitalfecopiivlsdho diungsysiem i basedansthg sentrol

. speed at, .l gast..in the i.recti-on [ f .

informgBg nety b RRkiend et 0 S e Borflor $¥Ferp 20 gipgised of o

computetAaeE 68rRfdls the dparatiah bf the dhiilRAleFRe AmdltBe BRasireReNTiNREmation.
in the X and Y directions. The novi ng coordi nate

p®65Tli oMeanwbilpdbé wafendV amanged ox thevinage ilanssidegrishe prggection
i.Qn. | b h j f f .
optical ghte il ircidded Br hetd 25 e ks bast Wi Bl 449 Sigrem
undepf‘sc égexgaf&on&l&@. OWR caRObAthe E‘teﬁ/‘f}a\./nd RPeRIRbESir Be OB Waldr stage

§/temPL, a nmoving mrror fixed to the wafer stage
WST ¥\SEp-raowtdan tteesX mnd it dirdetipnsmeit en agypstmng drPa swafeabgezi(undepicted).
opposite to.these mrrorg. The |as Lnt ecferoneter
In the G4p6 O HESsaYiRg BERSSUTS tyRes Bie WP WL CaR OREA g constant
peed LU A 2 RS ATSE dth, Milhe ot s ot
base (lrdlepicted) viafanragrimaring so as toMe, stepatoeedinithoX ahAdcY diveations. The
_supplies a | aser beamto,the rmvd'r#%‘irm rror_Mw.  The
movingeetdinata Rasionihe Raseionsrthe feandyy dirsrtius, thaefapiprangle about
R

to the THwee pbition,of dtchrajcbtie opticabsysteni PL fxinaVing asiedor Mw fixed to the
interferoneter systemin the Y direction. Furthernore,
wafer stage Wi rnd A laser iafestorametessysican) 21arranged gpRasee to,fhess magors.

The layF%glgtﬁ er%imaefeirgg% u@ﬁ?ﬁg&lﬁﬁe&%&ﬁ{ﬁ %Eﬁéro%mg{% aﬁr%%ed%{};&ﬁ?ﬁ $2a, a

emnen axes. ase

beam $pHtef { B whith @ivissssd leser baarh liate @/behit foF fhe masmeh@mirreElvwband a
consi dered as one sensor for neasuring _a positional

beam fos lthet tefonense prityer Weednd: svaigerdi2e sdiighsupplieschlasehepato the moving

i, 18 A B BBt R TR eh

systen?\l\% f@eR1yQonitiRaS WaSiEiMiaxTRUBer erfdfBmeter syiertl M the X direction,
i C

h is an annul ar flat plate-shaped nenber arranged
and a iaxinher 4 wiasial fasertinterfermptersystemde thef'Y divectmojFagthemnore, the
.optjcal systemPL. .Furthernpre,..in_.ord t o reduce
tser (R BRI SIPCP 60 HSHebR Y IRe i R af et PatE B SR tor
rotatiodl dngRNmEAGrMMrk 6Bout d X 2l vt hes| aser beam to be
supplied to the noving mrror Mv and the reference )
nf0068y Whe lasenmtenferdragter systetel X @asonmtarferametenrean be camsidered

a5 onelFeeohl g RO A PO sonaheeatiosiiip btieet Beprojerionppticgh sptem
PL an(i' &gé%%fgﬁg%esw 8912 Atk etrmPighdiber! The 156/ MiBfeRRAetePfBtem 12

upper portion colum 34, and a wre 35B.
is fixethas the botiomsuhfaghdfya mbssarensant nemuntl c@mdaswingaahit) which is an

tenperatuyre and humdity is_s l'i ed . ..
annular flat plate-shaped memger arranggd on the Lfg\Ber portion side surface of the projection

optical system PL. Furthermore, in order to reduce fluctuation (fluctuation in an index of

11



froma small air conditioning device 17 (see Fig. 2),
and the gas is supplied to the optical path of the

wo ames3tssam of the | aser interferometer systenPQRUBN05025454
| ocal downfl ow nmethod. Furthernore, in order to couple

tion,of ' r
refractipp 304 BLIRE opbtd pRISSaY echbglinyd' bt Mpplie o fpg mirror
Mw and kifel réfershce frmﬁoﬂwaﬁain@ tHEQEsIet aMer@roinbeer wstem 33Bn a@r daxt ab
gas flow systemis constituted of the small_air

having Elexidility énfixag tddhd measmermm rrtowat B-rAgshavmm F13y2 dbyp air duct 16

o G0 R B on 36

wire 35@ L@ﬂ éuth a@fugﬁlyr clé’dﬂ%ﬁathﬁ:oﬂfr&@e@t@ﬁpbﬁt@é add H@Lﬂldltblﬂ@ Etiﬁphed
1, the novenent of the wafer stage WST i

from a pma]ﬂ alrrmddlhymag devioe hg (9@9 §ig ), rad demgsils ﬁttp@hada to the optical path

of the le%cﬁ/?éﬁ of helese T eremE e ohlt srefe el SrRRieu iR ne

Furthexln?ﬁ‘ inlofdef id f‘&%ﬁ@% £6rtioN DF B alrlducs 16 Wil th&dire 35BN fixed mount

age contro nit 14, and the stage control unit 14

16M (sapprt mlembtr)ds anpargad imtheoicinikyeofir inovahje pyrsion of 18 WiasdB. A
on_the nmeasurenent .informatjan and.the contr
local g§s a5y SERFTBAS QPAed) q?ﬁlaer o] SR s icmii GRREE] ekt gir duot

I 152 $12 i
6. BBl LRIy bROSRL oMo e g
improve@s !Afddﬁiﬁ)hailﬁ atﬂhﬁaﬁty(bfraﬁutmctsrwm‘lsadma begievidsl. by a
Z-1 evel i ng nechani sm whi S an

h al
TH050 b e b e BORBRANE Of e Mg e WSLds PRdrTIed bk driving
bl i
system 13 RIS dnHchfR fuliV RS, el B, Dot BGHE (VERPEr the

like. Tih@\ﬁ%as&bﬂl@nﬁﬁf&ﬁéﬁoxﬁéf fhla Easprf injeefetdmetercgybienal 2 sy;ap;dmd to the
PL. The oblique incident type nulti-point aut of (o]

stage couinelowmit(123amd thesiage sorterhyagdd contrels fieaneeation:p di ‘ﬁPg
system;]%éihﬁg%a 9 3@18%%%%5&%84 1%fcrﬁ1aaor? %ﬁ& thie olqgfo Qnon ?nqtﬁ

urenen e sur

1nform@@$tﬂrr¥&1@ﬂcﬁ@n kﬂeqmmrcﬁﬁt@d) ﬁgmcm)t i cal syst em 238 whi ch
detécts the information relating to the horizont al

40060] asdditionalty, theezvafma@@gq WSWns m@qula taseondio] §ts pesieis(focus

posiio e SR e 55 L 88 P16 Bl 58 B

inclinaﬁt)fx‘ Qﬁ%le Pt Phe X 2hE Yidkes TFﬁﬁﬁérﬁﬂ@e @R Bblidle iMBidentkfpe multi-point
cal cuf ates a def ocus anmount fromthe inmage pl ane of

autofotusesenson (234,i238) @qolﬁxadetb the/measnrapment mounel pefinalawsy sige surface

measur enent , poi nt us t.he i forrmt
ofthe Figyec R PEoeL RS Bl obReaaogprl b Poiftpdgumsensor
t t kR brajtg s sNBmay ont
2, B EhBHA A TRRI D 0, Rl b v
pluralltymﬂiﬁasmememt pdints oprtesiatrfacepfthd vadertWoinda ightaeseiving optical

i me of exposure. A detailed truct u one
systemgP P hiGBIFisEe hEBEioR w&wﬁ & hfnpiad digyeaee! 9 e image
[
i QESOL ot Sl 51028 By ) AR SRBIANCRS  c
and sufplegehie diformationto the]stageruoht]dhﬂnialﬁb dHter stdgespatrelnninl 4 ¢adculates

reticle side which optinally controls the, drivi.
a defowﬂwn&oméb@anaﬁ oline abdeipIERUTR ORIFRLPRIET Bl in the plurality of

measugarr&e%'ﬁ ¥r 1t t{glq{pﬂéj%ﬁe Lﬁ’?:ﬁﬁati!oﬂ;og Fﬂe?{o %vﬁl g{&%@n&]ﬁg th& 81 image,

and drfRe8tHe® &vélhfg Hedhidhizgh withinehe wafebstagd WET binthe autofocus method so
measur enment
that the focus amount is maintained within predetermined control accuracy at the time of
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information received fromthe |aser interferoneter
system 12. If the projection exposure apparatus of

WO kios/088081pl € 1S a scanni ng exposure type, whePCT/H82005/025454
reticle R and the wafer Ware synchronously scanned at

t he, tii f..scanni.n X - hat:h - I -
exposuigy h i ApE SuRERRY PP FOPREH Ui oidal hf ma S Fauto oous
sensor s HigNsked 3, P! JaPRHRPLEIA-Ofea Fubdn Applitativn 52536881 20

nmut ual Iy conmuni cates with the respective contro

§9051¢ nsFurthermeres thegtage epntral unifddtinglndes a gonirek gystem e the

. ra ers. a CO ds,..and t]
reicte §e Flfee ey <SRMR oot Pl i | ERREG ol e ARt en
inform R8Il RETPEXPATHE st iR DterisPstaRCI®), s Contidl Bystem on the
program desi gnated by an operator. Because of this, an

wafer sidedeiich bptime By certiadnthp dnisingsystem( §3rsedipm theaneashisment

. devi ce .and_.a djspl ay._device) is _praw ..and forns an
informtipnereing orvise poanenoreSui i df e ROl Gpoffe
apparat21§ éfﬁﬁ@ G106 cafiting Q}?ﬂdﬁfeq%ﬁ)é}%&ﬁ ¢ 1eflBle ¥ and the wafer W are

osure, I't Is desirabl'e to align the reticle R and
synchrérvasiyat amedat thedtivaoiseannihgexpfosure, both cohieolsysipmes coerdinate and

control g4 FaReeiiea gy seesiyiems 1 i o EdiheFingte. e SR svgtem 20
m“malgf??‘g{r’n&%g}t\%ﬁg’gﬁ@e%ﬁ?ﬁ@%%ﬂ sfthdmetithe %t)iﬁ@(\;/(\il'ﬁltﬂogﬁﬂ? P4 with

s a mark on the wafer are
respect{o @utagdeters Thdcahingndspaid thy s¢spactB2 comaoksystetns i therstage control
. system is fixed to the neasuyrepent unt 15. The
unit 14pgnd ontpeallit Pesforns SERASUSIRRGSEYNE *ZB%,CO%BSG WHA apfRgram
. ' t . b ' .
designflyd 8P BberBibE. BRhente s SRRDICHE! i on BRI Rlolyding an
input dBVieE aed h aixphptdeviat) is prdvidadPhndfosims he imarffae tetvega thEdperator
or the wafer W (predeterm ned nmenber). [0063]
and thepgpintreptrel wsteih the laser light source 1 is an

. | i . .
T 35t e B BRIk A Pt e

the wafek O irfl@f-anbd SElier&frY, fr0the Brujéctidh ek PouEOhsharadetast Kigri a reticle
pul se node, burst node, waiting node, or the Iike), of

alignmpuil systems(& A bystanar? lovhiek eets theaptiele Brat aguedetesminedpegition, and an

ot GFRLEEE B, D YOS5 Wi
aliganﬁl% RISE (R efebtit sybiem) @ fiasl 1BttRSimelmukdriét Avu@t 1R The

i ght anount control unit 27 controls a variable
multi-peintentefoas sénoms @3 de 23Bandhe pligrapens gystap 22 g be considered as

on e o i S SPb BB PHIBE b 5L et s

PL and{ tﬁ@ Wa‘fe‘?‘%‘ta&@ WS or HaSwd el WbRAkicARiret Shdmubry i ded by

ebeam splitter 3, and sends intensity (light anmount)
i [0068] meFiutiermbrd, mep tHedaser lighirsonzeilos ah exdimet Wsertight source, a

| aser control. unit nd.the.main control _syste 0]
lser oprSTR AT AQQTF HAPRYOLSd P3G el cqrl Rt 20 SAToS e ohaser
cone i £ FARASICE, AR RS e ORAE L e o
pulse oREillated of the et kBgn sodrcé heandebhirdls aisshingingrtagls Moltagaro the

on the wafer Wviag the projegtion optigcal system PL,
laser lighicponrpedperoadardm adinstan aierage h&hﬁ@gmelﬁte?ﬁsﬁ? aRbG st be

. . 6 | .

i ST 0E oD oS Bl P BLRLAIRS £ e
to obtagh SC&FPROpihte exposure dose based on the signal received from a photoelectric

detector 26 (integrator sensor) which receives part of the illumination light divided by the
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exposure type apparatus, according to the scanning
exposure operation, a pattern inage of the reticle R

w0 2006103898f erred to the shot area, in a state iPCTMIBN5/025454
irradlatlon of the illumnation light IL to the

beam Slé)lé gmﬁ]enas H} itﬁ%‘ijoght%zﬂle rtgtﬁ?ﬁfrﬂggqbffﬁﬁi@ﬁpr gﬁgigftﬁ?%ﬁ light

to the 1440¢ b&ﬂ&olﬁuﬁtzsml&’uad mamrc@h@@lts@@temrﬂoo one shot area on
the wafer W using projection magnification b of
t[0(l§4i)r o?s@btlbmﬂyopﬂflgal s {hercaps ¢fia gep an@&ee% CXBOSUES tyPe

reticle
apparalg AR ETDE i F  Paes B G U RAS R HetR 1 projects o patterm
of the reid1E R4 ond. Elﬁﬁ arddYontBPRafck W0 viathe pRASotoh @Ptitdl syher PL, and
Irradiation of the illumnnation light IL is sto ped

an operatioh whizhvaédpemovys the mﬁqn Wieethe waferistagg Wng itythe X and Y
di rections, vi a the

dircticaS GBS DL SRR By ttul BB Bn e s cappgf  scanning
exposu%ﬁﬁ A dTBE Gc@frdmB%o ﬂﬁ‘atsbﬁhﬁné% \R/'ésﬁré@ﬁélfaﬁbﬁ %dﬂt@hﬁnﬁigb of the

shot "areas on the wafer a step-andscan
reticle Ra$ trakferf @06 5he FHoe afea) lln(awtatg irewich |1md1@tn@ @fethallhgmnatm light

IL to thephAduiRaS Rpyion 6 19PT REChERsARogen b e 2AisnAT e
reticle ﬁmf %hé;@% Hbr? ?#)t(ﬁ;%? E}é@%‘n Pt%@p&?é&téﬂeorﬁ@ﬁﬁé SRk 8fa 38 the wafer W,

evice provided with a projection
and, usﬁ@pr@ﬁbtlﬁyﬁiagmﬁ.@himn'ﬂhef the prajenitiog opnpalaystsm\ﬂleas & gpeed ratio, the
j ection exposure a atus f this exa le is a

reticle gtaaqua’ﬁansi hseuatersiags *F?/ swchrasgRyy mqvg dsynghignized,
scamm?é NEARN GirSLofC HHeh, lgf gr 3 g‘g?{?ﬂ&%{anﬂﬁ WIhél{‘m%BlahBﬁ of the

eCt1 on exposure’ I's exanple. In Fig.

111um1n%t101$ HghtILAY hﬂoﬁpﬁfd avll thS Wafes VB &5teBBved ethe I ardl ¥ dirtctions via
32C, Is unde(ﬁl cted) are arr anged at three | ocations
the wafep stage WSk an @e@b?‘fq-@é%tlﬁe ACHNTZfFPESHE opgfatiqn, g pattern

imse L8510 RSB0 it 5ol O 3198 e

scan méfhoahged in a state so that position shifting is not
generated, thus the thin, long cylindrical colums

10065]33Ehe Bdiovingerplainvihe deipils of 3 sty gi de ragcf@ﬂiémortion of

e e i B A B Lo b T

also cal B WBRAddBE LS a Eﬁ?&ftlo Fﬁd:a(l’ ﬂ§v1b§pﬂmfcﬁdﬂﬁﬂf Dipptofjdedon bbl@cal
spaci ng between their lower ends, and a substantially

systemmn alFing bnbwa@exaa&eamwhqptpe projestiomexpasureaasabes ofithisiggample is
p surfaces of the colums 33A-33C. A colum
a step %lldrrﬁﬁ?at‘ﬁ%ﬁ’osﬂf?o‘yp%onprl sed of thecol ums 33A-33C and

PP heRRAlE SPRANADI R Redhanith YeHisHof th
Eggﬂndgitﬁgh%%?ectel or} opti cal systgm PL. I%%%67]0 Tﬁat

prOJecﬂum eﬁpbeurp mppaetus ofithipexanwle. Spdtig R, Fhort eylindrigaigeats 324, 32B

(the third, éea,t,|n3g%‘g isplilgi%pg}{gé ounded g‘%i\éqt)tﬁqeg chﬁt{%lbsrslgfaﬁéi %%ﬁ:%&ex{}ses ofa
triangld Bﬁ tlféra oﬁ‘%ﬁfg& i%g%agmﬁlé%@%@% $IC &% 16&4ted on the respective

y surr he "side surface of the center
three skdts B2&, 2Rli32€c tThercohfmnisiuee mrajged in astatzxoitbatiposiion ehifting is not

PL. Theflane C e integrat h.a len rrel
e BesHBHeeL sugyS e 5. JAl e s o e
degreeeag h&n ﬁloFlg. 5 ?Jaiﬂ%gﬁlan being perfectly vertical). The three columns 33A-33C

are arranged so that the spacing between their upper portions is more narrow than the spacing

between their lower ends, and a substantially triangle frame-shaped upper column 34 is fixed

on the top surfaces of the columns 33A-33C. A column structural body comprised of the
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36A, 36B, 36C (vibration isolation portions), which
are identical to each other, is fixed to the

WO e®pmst9sve center portion of each of the threrCPUSET025454
of the upper colum 34. The flange 18 is coupled to

dof th 6 6
cony B T S SRRSO B e
projec@d}ﬁoﬂmgpsy%mm The wire 35A and the coil spring

36Acorréspond to one coupling nenber. In the sane
[fRO6MEr , Thethis theproestias Bpti@ksystamiPEas arranged h‘gﬂmss BPagAd

o 35U SRR AR L0 o5 DB AR ARG T Ry

to the @Bi}:@ﬁoﬁ"% d?f‘%@{én? P18 ak ﬂ?su%s@ﬁﬂlfﬁly sufrotiid theSkd RkRce bfiBe

direction) toward the floor surface is a
center itethe iZoditectiom ef:ﬁne@m_]ewmh @tmala;ygem)ﬂ, plan@gnge 18 can be integrated

with a g Pggrk e PRIt Rl SYiem PRo it che afoikprines
36A, 3%ﬁe3(§h5 g\l E&hbg ﬁ'so?ﬂfoh%%hmﬂéf AR dre ‘i’&‘i’itl&:h% @ﬁcﬁf&ﬁerlﬁ e to the
e supported vi'‘a the three coupl

respecﬁ%"rctmt@ poftidnGiileatinof the threapiecesta theoygipier ad)lumnl 3. dfhetflapge 18 is
ction optical system

L1 el
conplegifg gbee O&IPR! etlﬁ ef 81%0&@9@%5&43 3'éfse3€é ?f@y‘%s?s ?4&58? P nyhich
e ey B TP P 5 B i o
corresﬁﬂnﬂ&@ bh@l‘)o@ﬁuhg |n|163hbetr0 It ﬂne sapt nzaheranthsr wires BEB, 35C and coil

ection optical stem PL. The couplin rrenbe
sprmgs/r»@ﬁ and36G R@rr%spgmhtm ther cauﬂhrrge@?mgﬁrsp 3?15 uplingmembers
11 I
ae sy SRA% R TRl B BT Ty oot

d1rect1§1‘2 GZ' cﬁfe@ﬁd)ri)ﬁoﬁ'@@l&h@ﬂboﬂ surfacd 5% @@ dire@onshalwplare (XY plane)
| onger the | en becones, the | ower the
perpendtmiam iZsaxis isfa af@n@q)lw@rﬁzant@h@a%ﬁ r Hearelgre, from the upper

corumf 54 A5E BG4 el AP BR Bl BN B 898y Wiore
v1athebcﬁfe%%6 Ilslh%ﬁib@bégl on isol ation performance capability
(capability which prevents vibration of the floor from

bi®D68] t Frathindase,dlie opilqah@ﬂ?)ﬁf)i]hé o1dj mﬁloamnedl sysfgmIdpmispayallel to
the 7 e 4 B GBEPOTIOA TIPSy O o BB S SR s lower
H&E@M@totths fidul atik @niis AeAlitRNoR BArhNEITE MiCoptical
1nthe@1rr%gnﬁ)91{ﬂe onggylt he 1I engtlh L of t%eﬁcgupl i ng P
axis oﬁtha‘pmJ ecnbacoptreed systtemﬂ’éi; tBhre. cobphmgmembons vubretedtm@rpendulum ina
qQrder_ to st |
dlrectler@pplesmcﬂglyg& reppticef 3 SBH@‘E‘S Iengtrolfe 2 ity e cqupting
memb% ﬂ% A (Y §&%ﬁg§%n%n§t%ﬁé GNE9REIFE S sﬁch%‘héio@etﬁe'l&?gér the
e vicinity of a center of gravity in
length(Il Bezonieqnhofowteh theprhajaeteristnfreptencyafg inyhe élmdﬁbn perpendlcular to
Furthernmore, in order to optimally reduce the size of
theopflﬂ%?éaﬁhs(’é’F@E’P“r‘son exposure apparatus, it is preferable
that §h i ght of the upper columm 34 should not be
hfgher n..t B upper end portion of the projection
opti &l stem PL. Fromthis perspective, the length L

I @Qﬁgﬁf g%‘%&gh rec %%Spenggﬁ&c? @%) Eée%g{rggjt ﬁea% tlsle%ér{%h&{llbratmn

isolatiOPpérEnadysépabifity (cePAINY Wibclapreesmnpibeatioh of theefdgirtrom being
of the coupling nmenbers is_set to, be
transmitted to the projection optical system PL) in the direction perpendicular to the optical

axis of the projection optical system PL becomes. Thus, in order to improve the vibration

isolation performance capability, the longer the length L of the coupling members becomes,
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substantially 0.5m If this value is applied to

equation (1), the characteristic frequency fg becones
w@2@ambdosval ue, i.e., 0.7 Hz. Furthernore, if PEEUS2005/025454

length L of the coupling nenbers is set to be Imor

re accqr di t 0. equation haracteri s
the betfh-o HoBiRks P s cbhetd I PRl Rhsiehy seprrs 5O Frd e sptiod
system3, fiﬂ i§ bRIF e |t19é@’tﬂé’ﬂaﬂggq S\WiRER s sREhend8& B b&Ipling members should
performance in the projection exposure apparatus. f
be ﬁxeﬁ 1 theaginity of ¢ Q@nt@rﬂﬂ'glqwt?h& thef % dizectionrof éxeprpjestion bptidal system
[ ossible.in vi ew th_.aof the ection
PL. Fgeedie. BySdato ppimaly rtfs wPabianf o mraiecBuebfgyeropas, i
is prefirafie RW Blo IOSRITBFRE! B Bcchin RGAMNA B 52 HEhE tPfhe oBper end
portiorf asfethejplrmg:qctmm optieal opsttérs FIL. From thils pexspeativepthetiéreth L of the

proj e n opti cal syst m PL of t es .35A- 35C
couplirg g P?@lme%m@@ BoMg.&r ﬁ“ﬁ%ﬁp e %eqlﬂ%iﬁnsﬁbotl the
prOJect?JhaJHﬁl%Elﬁsézhtéﬁ]bﬁ,frequency fg. However, for exanple,

rations transmtted to the upper col um

?[Gom] a Aben egdnists sthe BAglBCof the rbtiflingfhenbers iDs: tobe t he
vi bration_conponents in the optical axis direction are

substargighly Opa Hfhis yalueds appdisd o, @csua jem(Dethe (Ohm@@f@rlﬁtmnfrequency fg
becoméssa %n;ﬁli Pud % ¢ 'oof‘ﬁ% ﬁl‘?hé’ilmla é% ge:h%{h d]9 B {h% éﬁrg% members is

o Manca "Sapabi y can I'n"a

set to Héallhﬂbll SeatbH a&é&d@.@ ttd 6@lation | |(§) tﬂeQﬁZral‘teﬁbﬁd ﬁ*@cﬁi&ﬁéﬁfg ﬁe@bmes
exanpl e, between the colums 33A-33C and the upper

approxumtg BHz which s spEfisisnslydow dorthe aitgetion ispltien peformance in the

Ny atéu?nrre er such as a coil spring or an air
pmJecboMBP f APRATHa case, the coil springs 36A-36C in

f%%(ﬁf)&@i)l ngoyenmbers can be omtted. [0074] In
dition his exanple, the reticle stage RST
([beT1g, "ﬂhatcforemﬁmn axgmpie; iihispopsibls in micegoizhe jﬁngﬂmfdhds 0

. the upper portiqn of th ecfio tical ste
projectigRRigR sy md;f( ispasiena ﬁwﬁ%tjéixpfs ggtot% & cquglip mﬂlfr% set
gge RST. The reticle stage RST
approxﬂﬁétglly wbd&g d:ée%gase portion 3IB fixed to the
F[O@ﬂz}ctFLﬁ'theﬁﬁbrec tile chyaitteristi) frequenoisinabe opics] whik directivn of the

be mcro-noved in the X direction with respect to the
proj ectmﬂﬁ@rswéw Bijof télﬁ aViees 35 4e Ifeindhe conling maepbase becomes much

higher faife SRRt Efchef B “fibu 8oy tot PR Ehordnt Wtrdions
transmft&ﬂﬂ@theﬁijb swd‘lmﬁﬁ 3afvid fhe coRbing 38 AR I frbi the @'Péaﬂ'ﬁhhcﬁt ofthe

pair of alignment marks RVA and RVB are forned at a
VIbratupn earenasenis i thej aptisphaxis dirpctiprpag aésqrb@ci bbﬂle ordtsprngs 36A-36C

(ivraedy AT pol T8 i PRl ol 1P Rk G g be

obtamd&h@ﬂ!ix‘éct?&ﬁpar@lf@to theepHadlaxRf RA systens 21A, 21B
corresponds to the RA system 21 of Fig. 1. [0075] The

109733 c t Fusthemnpuss for @xap r ketweengthe coliumng 33 Ap3 IC and the upper
cotomit {4 82 B siF Bricre A atcn PemiEhieRbeR St g or an

air damper. In such a case, the coil springs 36A-36C in the coupling members can be

omitted.

[0074] In addition, in this example, the reticle stage RST (here, micro-moving
mechanism) is integrally fixed to the upper portion of the projection optical system PL. The
reticle R (member in which a pattern is formed) is held by the reticle stage RST. The reticle
stage RST is provided with a base portion 31B fixed to the projection optical system PL, an X
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of the reticle R by using the RA systens 2 1A, 21B, it
IS not necessary to nove the reticle R Because of

Wo bios/038952 | aser interferonmeter system 10 on tRET/US2005/025454
reticle side of Fig. 1 is not provided in the

stage 3%@01 A, 0%@%‘1&?921%#9@ %rqgr %(ﬁ?ecgg%'\:&h@l SZpeﬁ{ tggligi)ase lportlon 31,
and a stt%%% 3134 Bhfth @ah bé Rflcrbevedun Mczmedu@owwmspwpb ehé X stage

he upper columm 34, and an illum nation s¥
31X an€ tiix halds ﬂle rbficlefi. cBn ﬁtema@tgrrt mnamqnﬁwﬁa@ phbthe spit %EIOf this

examplg,oqs ]tgﬂigt])tg qIOf " gmeéé ﬁ/[{% T’ f dﬁﬂf RE G & ou l%dgt%S‘ane('i_.mterval in

the X dﬁF&tﬁona fﬁg{&&eﬁl {fgﬁgptfehﬁ QRA%&hﬂQlIAh 218 @.fd—'difﬁlg@@éb(ﬁ@(ﬂie

andthelllumnatlonll ht
ahgnmér@ nmmRMA Gld\/lBrxoarthetresljeais‘eﬁ mirrayh 284 028B.eThe pair g stems
he illum nation opt system 9 via an undepi cted

21A, 2%8%%*8%@%@@‘?% SY§E 0[18%7 ] In addition, a wafer

i
70l Sy RSN sl BE Rl edoB Sl rpea
exposu%ﬁyb@ ahd %Eﬁ)&@éﬁp%bureﬁdftbrpbﬁtmmﬂ@ of tecdigninSit miks IRMAI agd RMB
waf er Won _the wafer novably arra
of the retcle By Va2 G R SiSaRs 4y 21 B RO GO Rl e ghcle R

Becausp 8} ihis, ﬁfé elfagg‘rﬁ{gt%ﬁ‘e clfer r1 O%Q#t hS rdtlcledad & Mp Pﬁ Ifét prov1ded

or e orm al i gnnment ~ of

mtheﬂr@'%btﬁdrﬁe)@oﬁﬁgaplgﬁamaﬁﬁhgw [0078] Thus, the pI‘OJ ect| on
optical Ssystem PL having a Hgﬁd structure of _th

4006}l eRirthesnetseihe erirarl S 235y erdithgiRA syrterap? 1A, '3AB are fixed

| 6A- 36C 5
toan uileridl iRl RaTRIEY ok s Mo B B b B -
chamb&reBPeRikh @rdshige ﬂlﬁﬁﬁﬁatﬁﬁi' dpiBaldYstettdD 61 FiBAE isdinedgrith respect to
structure. In this structure, a high vibratiaon

the colinanl &t thiscasetholeserright m@ml pf Fl;g baﬁﬁr@@g@%%m@&w QHtgide the

th { i.f {
coum RSP0 S AR B LR 5 o
the las&q@ﬁ 5aR é)f 1st%1 e@rtgklﬁqllhﬂﬂla@@hb@ﬁbal%}‘ﬁérﬁ@l W4 a0addphded beam
er co 4 can change at a relatively |ow

transmitting) sxstety. of vi bration. Therefore, in order to
intain t | at I f L.l
IR Al Mg, P aeie T EparBEr e PP g Adon pad
(undep'ic%&j rggsthg’ Ab5raithed BrIGw ﬁl’@}e@ﬁ&‘l Bftbab bytedn PRSarkiB¥AYake? stage

a pOSItI oni ng ce of a non-cont act type IS
WST vitiiely helde the[ OIZOW d1i he waiférdase PiBirs mowhlyodrranged thereon via an air

beanngpr&ﬁg%éﬂe Sl sien ST 1 Grelosomke TR mesher 271 brrddn P o
referengg \é%rlg éséjﬁq%ci t%g)%?nfoég ra? %ﬁ}}éﬂt??%et LR &0 tﬁmfe”?aﬁ@

7A-37C are arranged at a
Jebrsjanthad, the prajectiot @ptical syateniPL hindng plnlgtrhétmamrs ofkiis
of the projection optical stemPL. F r.nor e,
exampleds wespend |SHBI?OT‘@F1M%)@PFP§ SPETEE 3043 5‘%@11 theyiEes g A-35C,

t { 4
i b A AL B EPL A8 ] ARIRLE B
columdb B8, hishe8s dl8gidRtractaid. Tulie sigidting] a Highedirhbon Boktion
provi ded. Voice coil notors can be used for the

perfonaammpamhwmn be ohtained, anddhe meghaniste pertien sam be significantly
11ghteqeflk go%v%% eetrel i aap%tssl’I gth%; thafthd relafifb ﬂ%sﬂﬁﬁro? the/ 5 fioth Bﬁhcal

system PL and the upper column 34 can change at a relatively low frequency of vibration.

Therefore, in order to maintain the relative position of the projection optical system PL and
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al so can be used as actuators 40A and 4 1A. [0080]
Additionally, on the flange 18 in the vicinity of the

wa@eopepasos2 on 37A, a first biaxial accel erati onPGBISINS/025454
39A is provided, which detects acceleration in the Z

the uppgli[ TN %g (aqeﬂ@le gp@%%é%gég%{q)e i Icﬁe erglfr{e% n%’a{cg " ﬁgfm\{nlfﬁl Fig. 3,

L&de B G558 k)3t bRividansor 39A is supplied to
apomﬁgﬁhgﬁtroe Z?h%gc andtﬁwe gontrol | er 42 drives the

§0079ht dfig. 3HSA, plan diswsd thejarbjectien bpmagwsm Bhmang ¢he flange 18 of

s 2. SR S hoe Sl AL, SRSl o P
& t t °
R e LD A i e,

mterval ;ﬂfo@,’f 118 lopibaliagisUsX df tie Iﬁqemmmtcamystehephc Fumhammre between
41A to maintain the flange 18

QA nd
the ﬁrsparo} patipeA7Apni e ﬂ@;@ tlgna firsy aciyafpy %%Wltl wr&fweﬁ ghe flange 18
h h
inthe 2 fieipf B stind S EiF 4L oftich (fflaces ORad J63R4, 1 U

circum R RIaEAe& 1A St 7;br@{7‘1dédl Wbic@ Roil hgotbis 2y be héedaforithiehetvatons 40A,
portions 37A-37C have a predeterm ned relationship to

41A. Iaadmtxon,raamm@ngact elecitomagngtic eefBateh EwatadrEl oprg fypper the like,
fective | flange). The flange 18 can be
also caﬂ%?%edtaéaf’ ?%éﬁ%%{%oa ti on based on the output of
gﬂﬁmf &@&lﬁoﬁ;ﬁ}ygon tHefﬂaﬁgé lgihrﬁﬂﬂe&@ﬁﬁ%%ftﬁéﬁﬁ@pSrt{oﬁWA a first

which can be, e’g., an interferoneter,
biaxial aecpmammmscnwe\ d |psnpn<éezde mibich detastsoaceelaratien @yth@er diggetion and

dlsplace t Se

ns 0081 3
in the GIvESERH gﬁ?ﬁom%tﬂ?foﬁ é[g iy ik o lEgifon
v f;
e S A RO MOl hanicidons 1
drives fie@uiudfes $0W,041 Adicsthhtethe fiahge T3 cande ri@niamedistatignary with respect

N
based on er%rgtﬂcg&jﬁko Hi&E glnocf'&s: ehitodih&dChy B@C%Ie%tlciﬂiﬁformatlon is

ors 41C are’ the same as the
used toaééwlﬁé@m‘bl #4Actiifofs 4(Ew4lbpetormamta1mﬁ1etﬂmagé l&(ag:d t11185 the
the vicinity of the arm ortion 378 d37C &B 18
prOJectM@abﬁyetemql?Ir)oﬁt%waﬁWa| Pigk bp B orm he spBrintsgipthe flange

39C are. prov G
o B A A e S g s
flange 1 8 @nd tRNEE pbBionk!3d ASSTChevead pledletemﬁned’mlatmnsmlb td éxeh other
accel eration sensors 39B and 39C also i s SF‘PE ied to

(e-g., st¢hethabthe petupters wibl begffectivreatdsivingthp dange). 8¢ Hecan be
moved?gﬁ;p %ﬁg}c&pg?lﬂéli'g?s%?%P%?utﬁl&tq‘)f%?letopﬂ{or%%fthf’é%g&lsﬁﬁcemem

i'vel'y*stationar
sensors ﬁxot BowiDswBRhicxebe lelB. RarihiceRfontotes, 8bshaditdnct aype displscement

e upper colum 34 of Fig. 2) or with respect to the
sensor,%r&ddybas‘em d@ﬂplatcmle@tcﬁ@@@f%?l on information. [0082] As
sor 39A- 39C, di thes I
3oegue B cerurtemohoiBnals Wil P g af,
betwe Yﬁb& rﬁéﬁw@yn@thelfﬁﬁg@lssg WhiE, (Bir@ BRDOEfR actub@rs 40B and
T a sem conductor type accel eration sensor which

40C areprovidedswhibhdipplcothedlangel 8 il the i diststipny amdlfmmh/mdtsagb

N N EECIE N M L S

direction. The structures of the actuators 40B, 41B and 40C, 41C are the same as the
actuators 40A, 41A. Furthermore, on the flange 18 in the vicinity of the arm portions 37B
and 37C, the second and third biaxial acceleration sensors 39B and 39C are provided, which
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or the Iike can be used. An advantage of using

accel eroneters is that once the servo-control is
wGar@esses2 t he fl ange 18 (and thus the projectiPCI/US2005/025454

optical system PL) can be mal ntai ned stationary in

st Ao BRSBTS AL TR 2R 1 e 15

The acedleAhbh mf&&heatfoﬁ of ShclaccelvialbRtérmRBs 39BadndrBaghilsdR supplied to the
transmtted fromthe ground through the seats 32A-32C

controllér 42} swl the cpuisslidl4d drives e agvatesy t4ﬂ8 B AICe ALE isp that the
nsoys 39A-3 and. to instead use e Qr._nor
flange J§ & PoRCLHRTH EIE MR RYOT ! ot R B e Bpef gy portons
L ubdrUOSF withGreset? 18QhS baitSbased

378 a@%’if% a%@ ﬂgﬁ'otlmfﬁl?}%&?ﬁle upper F%%I uﬁ 31>4) esrj}{A posi tion et on
the accshnation, mfomma‘eocmrrpl e, an eddy current displacenent

sensor, .a ca aci.tance t | acenent, sensor

SB0RELI A8 ppeiatrbensoss SPRENC Risp Rt SSuns cpidsipetrc tye

[ [

acceleljm&? serls g d%t] cofd nﬂﬂ)ltqgé’ %égl%{agédc%}ﬂf {{é%ﬁlgﬁﬁé e@:tlﬁ{gtt dra8¢ like, a
semicdhidictoxiype amﬁrmcﬁt smsors;ﬂndomsnﬁ&é\cﬁﬁ@es df s pigiomb theeshold value

voltagapka §£«§5$ PoRYesieh é i csprameita LR sterem dos gy of (e mass,
or the Pf()es L b%.rl s88 AfV4 G&t?éetnﬁ' s %ééi%oﬂl%&'rst 153t ohbe flﬁ%el)so c%ntrol

rectlons oj ection optical system P

is starﬂéd ttﬁe flesgReist (ah@ tHud ehetmppbtmobptmal %teﬁrﬁBE)Jmnﬂ@ rhiaatamdde
upper colum 34 does not vibrate or otherw se noye
stationarypintsheces ad erpioged ﬁodzeatg rrntnglsiatigpyonglaive Yo tha ez

prioRERHCBRLELBEe Ry 003 2. PR RGP

from tHOGoRCihrddo thd Sedts3 20820 Tiddck podsiblbizo foregb udhmysthad t h
respect to vibrations up to the response frequency,

acceletahen persprsctitoR9Cmnidde insispd eepIF OTGROEIAOSItOR APRHOES Vhich directly

et BEFASL B L5 HERETY S8 A B 65 G s
the upgéf‘?:%ﬁﬁiﬁl M)' A pbdi€orPécAb&S for @Rarfple] é‘n’ﬂéd )(:&I'reﬁﬂd?épladément sensor, a

uspended and supported by a passive V|brat|on
capamtascﬁ tapé displeternent gensor, a0 OfLFal Ityperegsor@r thi ke eancee used.

Bk 33" R e fhasmeiselin SOBabyshr, P goff e

i SocBleRiBh sbitdrOTWA B0L (&¥Slabsdnk ,
ﬂange%gé @ﬂgﬁ ande %ﬁgﬁg\/\hén tch(f:J four colrunns 33A- 3§D are Sensors)

the sixumeslacthatons H0A-40@urld -4 1 éhesik position SenseBRnd the @m@bllyr 42. By
arranged so that their, s a!:|

ot GRS, Wb RGO L B S et
optlcafssﬁgt%hﬁ?ﬁ bl s G%rtﬁe \%ﬁﬁp EolumB'32 %ﬂnﬁﬁ’g fiht SBRPh QR fumn 34

the ¢ urms 3 33D. Furt ernore, a square
does nbt AibExts tiegthehwiggnaove) pdudrthe Blativiesotatise aingles dhoet thepgrY, and Z
portion of the colums 33A-33D, .,and t& wi res 35A-35C
axes algiPeiRtainedia AgoRFiantrial Gecdeteaiisd SO G FeFppRreLBAuoncy of the

GOS0 BRI 1A s et s

to the fe8pti¥e Sredaéhca e PRifedtion optic Bgste P, efthis exampld\is eippbited by an
projection optical systemPL in the X directjon, and
active ﬁmenswmm@t@écFugth@rmoa@»g@Hl fefpachio vibratipneelia BrAusRCy which

excee(f tgiﬁgtzlt L9 cﬁfé)t 'qi)%'cal%ﬁ]&érﬁ'ﬁﬁ% Suép@n&’é@n‘ﬂ' sﬂﬂpoﬁﬂtﬁeﬁfﬁhs&pg

vibration isolation structure.

[0084] In Fig. 3, the three columns 33A-33C are used. However, as shown in

Fig. 4, four columns 33A-33D also can be used.
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portion 37A fixed to the colum 33A, the first and

second actuators 40A, 41A are provided which drive the
WO b@a@ssoiB in the Z and Y directions, respectiRel/ys20a51025454

the third and fourth actuators 40B, 41B which drive

W0Bsh, 08 st Do Pt e Pl Eih tpfeat sFRBRTEY A e
flange Iéiﬁrhéﬂ ARYSur LB 1Rk 331838DMrPdcH] O thd Siirexthe cbRmNBS3A-33D are

um 33C, the fifth and sixth actuators 40C and 4 1C
stably arapgat svthaetieinspaingiatither epper pptiieyds nBTqWertaha positipyoikvertices

of a gy HiRbrAeBhaor o gbe AP EO PP R ot R
Further?rﬁ)[r% a%ﬂsﬁ% fhalie- §ﬂaﬁ9@g%1%e§ cblﬂn&fﬁA\/iSCﬁ){édttd tiefu fﬂp@ﬁpcﬂ‘ﬁﬂﬁ of the

7TA-37C. [0 I'h the structure o
columist38 Ap331),emtlitherwirps Bi:ABSQAsme]mwspemhth@ flange 18 awg@un]ggl to three

can be drive n dir. ctlon tor 4 1C,
locatl%ﬁw‘éfth%‘épﬁﬂ'é}’g@ﬂ %‘L&B&X}’% S0 R ﬁs‘gé bf(te?@%(g fl ange

3&38 ar}nl%ﬁis@ V& 0% doll amz“'”t 3084 BB art Arraftddd dorhsttéi‘@an\dwwh

Irection an |ntherota1|on directi on about the

the profeétin opstital Sydtens PLAh tesX cﬁlrédttoda;l. facdthe chkmen3dq is arranged in the +Y

controll ed 0088]. I n Fi e bottom surf
directionef the gti%q_cuﬂ[g opggp]é |§}§$t§m ,asl(?lgpn,rhq @g@p@n d t{'xe arm

e T B0 B d P v

which 8¥vd theFlag@d 18 Dkhe BAd BBBectidBE rédpectively mhé m@ thirdand fourth
extend substantially paraIIeI to the Z axis. That, is,

actuatqrméOBréd&Mblnb driverderflangs 18 & thefmd %é&rﬁ%awt Tspashively are
prov1df 18 bé g?ﬁt Fnuﬁﬂ%ﬂq?e ﬁ’ge%ﬁtthérﬁ%%%dl SCARAL p&ftloﬂ 37C

suppor ystem

fixed tétHe dauﬁﬁn i%¢, mpdifhhadlspdesctifnee rmaa@lﬂmnej ars pﬁiv@dﬁd.‘lvﬂuch drive
are fixed to the neasurenent nount 15. [ 0089] Fi

g.
the flasgechisin shesZ ané X dirastipnth reshectivelyn derthermerg, the biaxial Liceleration

sensor SRS T el o S oo U8 M1 S Heidfy e o
port101{§'3§’[75;.93’ﬂf5 are made small are fornmed in both end

portions of the rod 38A. Flexures also are forned on
HO087]enbh the strudms offFig. Hethe\momtm@ront@dseysism PL (and the

flange Eg)ce:cqng)ggdg%rgn 1y ﬁ@%}ggﬁﬁ@ t(?]i 481? a];uli %{(euprrgj e%éon ochcal

systemgﬁg éa?lﬁ ?hepfll ge zeéﬂ ™ (ﬁl@\‘ent Edf@éi&%'éﬂﬂ UBtRehedy direction and

ction si bl e. he sane nmanner,
in the fbitjoh aliretiort abomt fhe\Zeardago desactfatdrs deActhCatande egsily controlled.

TROELE e i G G e  EbrB f rae
proj ecttlon cg)q}cllapséla{e T OfSan3fl PF‘LS ch‘lﬂéasui’érﬁérﬂ Aduit 19 (rﬁ&afsﬁ%ent

V\ieen th and t he neasur enent
unit) 1§T(£B1h{iled]v5a thEhefee fcsbllilﬁinchl ©ts BIM,S&BB B§Cabink rrm;be@,rw}neh extend

obtained in the |l aser interferoneter syste 8f e1
substantitly nar@U@htqtbe %lﬁwe'%lsaur%ﬁmeaﬁwawmﬁomﬁdgg tably coupled to
Fur y
e o L b B SRR .
ahgnnﬁﬁf‘éy@fenpﬂ ttlﬁhﬁalﬁﬂﬁcﬁ ubgirethe Merrihteiforontdier sypemt 1% &e ifinedto the

whi ch t he frOJ ection optical systemPL is inserted),
measugemeknt mouttht®e pads contact the side surface of the

p{OBhﬁCt LFl g. SA shows a state in which the flange 18 and the measurement mount 15
of Fig. 2 are coupled via the rods 38A-38C. In Fig. 5A, flexures 38Ab and 38Aa whose

diameters are made small are formed in both end portions of the rod 38A. Flexures also are

formed on both end portions of the two other rods 38B, 38C.
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optical system PL. [0092] Fig. 5C shows a slot 15a2
and a pad 15al of the neasurenent nount 15 as a

WO b@x088952 Because of this structure, the pad 1PEI/US2005/025454
all ows di splacenent in five degrees-offreedom

t[ﬁ@(ﬂ Idgg (e gjcl{s E Oﬁ ag%n% ﬂF)ﬂJIE he |§ ggrﬂegr)%%l?gaw ?ﬁglaj:é}nent in

the fivé &ég?@e%toflﬁéeﬁ&% cthéehAlexpassordin thaz direoficie sipossiblet e éle same
system PL, and displacenent in the rotation direction

manneg ldmpiacementh ﬁ)Qealngrer gfcggedonh@lp@fsdqogmbm ip thpgther figxure 38Ab of

e o S B RSB ST T 5ol

r f {s dpPBedb&Ive6H iR T8p8 18 ahd ﬁ%&ﬁm@meﬁﬁn
38C. @@ﬁ%ﬁylﬁé&%ﬁsgﬁn&gg ° [ 0093] Furthgéf nore, instead of

mount t1ie Tha@ﬁorasmglsﬁeasmnmp@hammnﬂﬂe ohtained inthe legriatarfoigmeter
bot h end r as shown in Fi S5A, arod 43 (link

systempler R dhg lﬂé‘ﬁﬁﬁd tofhemgasugerpeny ni‘ﬁ%mﬁg%d In Fig. 6, in the
U[B@f}lg SRFRANbELY SRk gﬁ g phPste4dmed a‘i’ttlﬁ'eéfﬁﬁau&?stinﬂﬁeevmunty of
flormed 1n two pérpendicu ar di rections, and | ower

the apeefute fiahé tenteralf thdw@easnbndt nwuht kKe(the apwtu:mmbewh(thth@ projection

exanpl e of Fig. 5A, .the nmeasurenent nount 15),.and . .
opticalslpudiletsqrisrieis b thedires RATSAPIREL e THARuFACH £ BE Prajeetion

nd portion. Even if the rods 38A-38C of Fig. 5A

optlcalL'L’S/gtg{ne ‘aced with three rods that are the sane as the

d[@d92q3 ng FCGhows a lot Il &sdnddi sadl 15a& v tite hensfiewent mount 15 as a
egrees-offreedons is p033|ble in . both end portjons o{

flexure. aa@czmsq ofithis giicture, the Rahboal gllgwe displacamsriupdivs desicstin

rescof B PRk B 82 e R M0 LG RR0h  e
opticaBakRPRth ré¥BEd1@6 ihe did¥acd bf th groj &;tlohb@tlaa‘l@yﬂemlm and
exposure apparatus of this exanple is arranged in

displactovenf indthe eotetiomdirastion abetd the Hr% g4 & Wﬁe@h@fﬁ@ﬁ( ém@ually no

s B B R SRS A A LS o
the 1m§%ﬁ§ Eﬁe@&té&tﬁ:'&?tﬂﬂrﬁfecﬁ% Sptiohl s@rﬂ PE csh Be st@bl.llyfnﬁuiﬁtaﬁfed

e projection optical system fromthe

i 10003} nEtitbemmys tstoadist dostrarth éSA%Csmdéuchrﬂ@ flexures are formed

on botB g BAHHBRAAAIBB ] Ay P42 LS ThovS gy can be
used. H‘Ff €6 Eiﬁ?hé‘lgpaﬁg ?@é@mbﬁ‘ of 112 r¥@Yy3 It 430 UBH aly BHABd in two

ef’erm ow. Therefore, the predeterm ned
perper@l&ﬁllai'alﬂrehmrsumﬂ the tbveareod pbstionrof tltasfocldﬁmvﬁx@d to a member (in the

examplpyed 81 /oyt B PEOPE D Sk s g sleaoby S, Syt e
symm{étgig%l' gy lg)%gg %ﬁf &%ﬁé@ﬁ | BldiGe tHeSroBm&“Bg@ of| @@Q%ﬂ arg%bclaced with

he "pr Xposur e apparatus of Fig.
three rod&that &e tlid@nm’ aSJtlsa:toldOf?o afftig.Ga bt leys ﬁmpial@bmamtdn tﬁh'e degrees of-

freedostspapssie Byboh RERITERLYBB I o ISR 18 o0 biogBpasurement
6,
mount‘;ﬁrr%%?guqigdﬁh?h ?at@?i‘?whﬂ: lx)é‘ftﬁsat?]?f lfl%?ﬁf:seﬁ?\%?lﬁeﬂr(?guﬁ{e @H: attached

aving a espec
using b REcHiaREuppoItUAEthad), which has a rigid structure.
Because of this, the foll ow ng advantages are
pBK’Q#bI &n Fizndgbp p{qyctmn@XBQ%lf%&na&@Séath@ Gramplsjnaganged in a

downf‘l)ow terrl]x!irson%%(ean Infa p%e&?e%ﬁﬂeﬁ%tag fje é) yalﬁrhavmg a controlled temperature

and humidity, and being subjected to particle prevention processing, is supplied to the wafer
base WB via the side surface of the projection optical system PL, from the illumination

system sub-chamber 19 side. The projection optical system PL of this example is suspended
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extrenely sinplified structural body, the mechani sm

portion can be |ightened, and the manufacturing cost
w@anweiossoseduced. [ 0097] (2) The projection optPCHUS2005/025454

system PL is suspended and supported, and particularly

and su ?’teﬁ rtfi‘é:%lg)re& 561 h u"{ LIEREE R nY OB, thé‘xg%& ﬁhat would

rect ar to the optical axis

prevenﬁpﬂéﬂétbﬁ@m% gibeﬂlové pTh¢refoire, dhe plﬁﬂttemhmed/ sdsaram Bk suppstied smoothly
extremely low, so the effects of vibrations fromthe

in the dqvw'a:r@ dirpetion, thederapegaturg dailinyofithemproisgtion prtical system RF, is

1mprove %@hg %tagzh %f:tﬁg %g]ﬁg g f%térﬁsXms s(f}r%e aa\é Ic B : 22 ;/ on

gOWS]' aYhi &iHhe pYoj ectﬁ)!h dxb@sdrd: K}ﬁ)aﬁzﬂﬁb diﬁ?lg npsOMEexample, the
urtherrmre even i f vibration becones an issue, the

Proj ectmrmmtcakﬂystenaws amct@nedhngei&%@ﬁg@est@a@m greisameniled and

oo 12 SEHBA SR SR BEARS i oaris5n

35C, at Sopfing ‘i’nén‘i’oe?ﬂ%vﬂig 4 ﬂébﬂble@tfﬁ@ﬂufé" stt!hth: £ théupper column 34,
transmtted or the like. L0098 en the
1

which banva rigidrsemetutee Brenusenf ¢higfthe ﬁdlopmg edytantageeatp pessilde.

JBE0E Lt “Booibuce St B of Rl anble issgnifuted by an
extrem{é@’ néglgpﬁﬁécﬁﬁﬁﬁgﬁﬁllﬁoﬁy,stﬁe S$REharRH pBRARWH BE likhRned, and the

ature of each”part of the structural body, based
manufasturingecoseeemibeanturedr esul t, a pos|t| oning error or the

| i ke can_be corrected. 0099 Ther e | a Ia
JR9E i (Dt hjéhe\nreieﬁﬁl%or&%ca{ el ea} isctipRPded BEA BiwOried, and

particu: gpﬂ‘la ghit ctg gﬁ&gz 1&% 1%%@%1%&1]§H Ip@?f)@ﬁ&ﬁ!ﬁﬁr to the

custom ze €e’I's no nee

opt1ca1tzﬁls‘3(ffa:h@ eo@hng aidn‘!feh’(;(raj estiqrpepticanmeteanPE)is exiréhelyllowgeso the
a base, a colum, and a projectjon_optical system.
effectsnf sttaptigns froom the flogr sertase arg eeaéﬁmﬁlyrre@esﬂgﬁ $76EQ5Brpd) apparatus

pertoriy it ep Bty Chth & SR DAL SREY) Blp e,

accuraé}o(dv@ﬁla}nﬂ:c&?ﬁﬁj/)abﬂﬁle aiks e@mbamqmvm aF mtlﬁﬂ‘b@éj ¢RAtif vibration
this invention with reference to Figs. 7 and 8. Wth

becompseepes;ue the vibratien Gnsetission path saubecasidy identified, ¢pd for example, a

sexa g, _mechani sm whj ch S.
counte{'rgeﬁs&e c‘tna:ﬁbvg egsllytqgg o%P (f o, &8s L (ﬂqwhl%%l ?12/’54rati<§1s Bﬁﬁ%member is added
to the &@IHI@hfchelmatmrﬁgttﬂaﬁﬁnﬁtwc&un@hmpar atus of Fig. 2.

Figs. 7 and 8, the same synbols are used for the

p{OB?S]o né)coWVhes ﬂmmwwgnm@ntttmpmmd @frtbe pifojeetign ezposare

appara sgfhanigest ﬁ rgpgggf%%gzrltl tﬁ,}?gagP]tsl% d. & sgé%gg%gsg{yeprec&igted so
by usn%ja?ﬂe g@fbﬁhe $ésHE bHd ﬁ1ea§ gafhé testipetatdr® oRBabhi A o‘i"tﬁé structural

conditioning device 1 Fig. 2 are onmtted
body, §a8ddai tHei rgeasﬁremnt/\ssdt siiositiening estor acthe dise oén be corrected.

mechani tion of the pr Gt.i osur €. ap rat us
J09d; S CA3 abbsret ailﬁrgp.seacegnt ‘P@B@Y/ of @gtpaﬂﬁc ins! GRRpEiTe
I
apparaﬁﬁ lI‘Iﬁy , anﬁftﬁ@ﬁﬁ %C%érﬂiﬂnde §s1.ﬁé Q}?ﬁ?agegclgsd ﬁ:&lghgﬁ%c{/ %uglgu’sto%lzed

supp store In
there i¢ fienatdab Bhinge afplafeenMarstgporomethaaishr drahelike of a base, a column,

frame- shaped upper _colum 34, and pport nmenber 49B
and a FRpieEHOTIALYSE Thotionp B eerq diaticedpl T3 designpcpmes large,

and a ptrgﬁra‘fﬂecétmcﬁﬁ‘e g/ o@ﬁﬂltel}&r a so-called modular design.

Second Embodiment

[0100] The following explains a second exemplary embodiment of this invention

with reference to Figs. 7 and 8. With respect to the projection exposure apparatus of this
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vertex of the upper colum 34. As a cooling liquid,
water or a fluorine group inert liquid (e.g.,

WO-RWORMBRY ( manuf actured by U. S. 3M Cor por at i oPQ§/USZNS/025454
be used. A so-called coolant al so can be used as the

| .
cxampl, A4 S T S AR U RSPt s
added tdlh@ptbﬁtﬁmﬁ&ﬁpéﬁﬁ@a@a@tus&ﬁ Figtfl. cln Higs. § ang I8¢ thetsama symbols are
tenperature contrgl device which_adjusts the . .
used fordhgperipny eorsmpending fodhe BOTHAES Paﬁ‘gt R glwﬂx detaileddesgription is

omito S HREL i IR A P e, Ay

the air Su&pﬂéyanﬁdﬂg s8Il ¥ir dohdifionih devi6d17 dNBighD titewmiptedt i on of
t he supg1 y tank 48 is coupled to the_ pipe 46D via_ the
p[ﬂp@l]46 Snfishows & sdmmmmgtw@ﬂ f aprehanis@meriienokjhe projection

S T

liquid IsrévidetPviie ok, acdupBly tRhk h$7ﬁlhwh%1&6§ 1he mll(_:]ﬁiﬂ ik 9Bdvided in the
system PL, and is coupled to the pipe 46E via a pipe

Vlclmty\/nf oire ‘earteamd' éheaun@nge tﬁhmefshamgieunp@r wl@mnﬁé, gl SUPPOHe

r tion t he st em
membeg 38 whiEh ehiresda R msRheb i eR FFFHIRl e LERl N O
oMuhf 335 lifig 6 alﬁgtf&éﬂﬁoﬂ ¥8p thektaiYhid
vertex%%&fé%lg??le%f thgapégzdr%gé %SQM b y the f |r>%:% 1?rii)ur?t ﬂfﬁu
(e.g., HAFORNERIomanméachwed bybiS BM €ofpoxaitbnb)o:anrb@ usedzaBlse-called
ortion of the w 5 and the e 46E is fixed.b

coolanfalee GRS ATHES CLAGHE CTBRL R HERBER. VAET Fefrple % th
liquid portion of the coil spring 36A. After the pipe 46E is

‘fixed by the support nenber 49B, it extends along the
c[on(mn $Bé\recb061§)$4nkT4ﬁas poydsd #6atpip6 B6 Ar(seefRig.dwbich is coupled

nposite resin or [i ke having flexibilit

and .
to a tompEaREs @cmtroéfimﬁ%wmaﬂ st temperagug of Siedfaui apssingfhrough its

inside 90 a {ag%et Ee?ﬁ}ge\fﬁg}é o F’Eh]éé}l%l?‘:gsr g ¥ '4C O%P.fé P.ﬁ'a u‘i’%’ééﬁ?léd‘%o the

upper ﬁ@’u@h b€ tHeaupplytanked &vip e pipe MB | Pht bteom ppﬂroatdf ale supply tank
whi ch pushes the |iquid out by using he

48 is cnplpd facihe @}petﬂéﬂmérﬁhq Ppige 40 prhjch léﬁlfewwaﬁﬁ}ﬂ extgaded along the wire
358, PREPNERPIRTIAS AR Vi e DR B oo fom o

downw£HBREAI0A6 26 Upvaad dLﬁBﬂMbﬁ) of the ysojBEion aptiosl systemAPI] ahtés
supply tank 48. [0104] Flgﬁﬂs shows t he |IEUId fl ow

couplqdrt@ thedripe #9E vige mpqwhwh@f yalgag thedlapge ppigion7 8 tpyyard the

t h d .
upper 54y 3h s v il kol FEERBE RIS, B whih i
upwar@ll? ekRRdeHABng thehPivs 3 bAd ishBupRIRS IR eSOBkK 95, Part of the
dévice. After being cooled in the tengyrature contro
)i

pipe 46|©ws ledd by He fixegunennt $94(pppoddnemabaerhwhichppfiyed torihe nwvable

ool PR e DB R R TR
the mo%gﬁ'e Ipi‘.)ﬁﬁ)na&f tﬁ@%ﬁ@sﬂi%g@%Ao WBiAIhdYipa BEE iSfies] btk %g%ﬂeb‘ﬂ

ecovery tank 45" At this tine, depending on
membe:a% 1itdxmnds1akmgtl}m@émrt1nBBAy that the pi pe 46E goes
t hr ough posi t he tank.48,

{0317 Tha s 8 o 0 irmen 37 comBosi et o the ke SRR

ﬂex1b1'ﬁ?3’, %@{H%qglﬁﬂ of g supply tank 48 is greater than that of the recovery tank 45, so

even if the pipe moves up and down, as described later, the cooling liquid can be circulated

by a siphon principal (an operation which pushes the liquid out by using height difference)
between the supply tank 48 and the recovery tank 45. Thus, the liquid supply device includes
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si phon principle. Therefore, when the cooling liquid
is supplied to the side surface of the projection
WO pRWko38955ystem PL, a vi bration source does nOPCEXBEN5/025454
because the liquid is pushed out by using the
i isopal r t
the roo R P B Bl S h B tRg S pump 47,
and thednpplyrtadk 4&t eri orate. Third Embodi ment [0105] The

foll | hi r d !
PR IR T e T

i, 3 TSRty Wy EREBELIRO ip i oy

arrow AKA0StY the 'pm 47 lajueed inahe Rxipetitire ca‘p@alrdﬁvm Alfter beigg cooled in
9, the sane synbols are used for the portions

the temperature s@mlrdgvm tha diqpidrie semplied o fegupnly tapkd*& Ha the pipe 46B as
shown gg'ﬁghﬁgg gf S %rf El} oll%qﬁ \év%mnt pgl ny @agﬁ]48ﬁiqusf1% qsqtjﬂg %6946(:-

I'C St nechani portion o
46E as @h&hﬂ" BY bABWE WB0AU LA RAESEUBY Be rebivereiakib e At ks filng,
9, three columms 33A, 33B (the third colum, 33C is
dependmgmpthétcéféﬁ) thereista possibiliay thekthe pinsr46E gegsitrough & posiéen bigher

than thB gqngl ‘ﬁ%elg t?ogltcf: ﬂlge f [ a ggu?%%&&gg,r t%s Syalaﬁglg;hand%ﬁ‘t)é}n%ﬁ %y the

siphon PHRABIBIL ethePdToid) FheR kﬂé%& l?et]ula $BsuppBéd 10 e side surface of the
passive-type vibration iso ion menbers S5IA 5IB (and

projectiomchppicel systesikI),,a vibiation soweardes nobexishhenpise theabiquid fs pushed

oty S50 i 0l G0 o SR B DA ERERAS o So on

control Pk fofBhnce¥ah ﬁfﬂlgfl-doeéfi& deferfokated thereto so as to
urround the side surface at substantially the center

Third Exibédimeptr o) ecti on optical systemPL in the Z
directio bratl on . solatio nber s 53A, 53B,
01T LB collogins ity SR EBp oL ER OB S0P SN B eference
h {
to Fig. 91 HfiP lorigle el P EFTRE epbbchl e g i Mbention
is applieli s a ktep apd ofpeat éxposwp typedrojsstBmenpBigre appamtap einddg. 9, the
via rods 52A, 52B, 52C, which_ are tglubstantl L]y )
same syabels pEq used fenhe poxions corgaspondingjo; ths PeTtioRs PEEIZ:R 40 their
each other are formed on both
detalle&‘dgs(:h?ﬁ%;ﬁ(ﬁ*lt&?m s case, the vibration isolation
mends}r BigAo ahsivé Hechendtid2Aicnae bea mﬁamgm(pnmmmhe P@jection
nenmber. | h the same manner, the other vibratio

exposurs anpatateolRissEpEPEa Bn FIR 8 thire Gobsns3ia, @@dthe third column,
330, SHRHFERET B P PNSE PR SRIEEL g5 g o

ona fl&irj1 @hd @ﬂt@n@g a1k theZ bie. Th@ﬁp}]’ier cblimi34B &xcappdreed dotBe
ds 52A-52C can be easily displaced in a direction

columr;se%ps\e ﬁchw@matpﬁsw@t}@pmhmowolgumxn@fnb@rﬁé 1, éJch(ﬁmcbn

unepi By SEE), o PR RL Srite i e B0 Bra PRTENEY ©
Furtheﬁﬁ‘dr@ anginangars ?sﬁpllﬁcﬁ'?m@ﬁbbﬁ} & infostad withede | Rg(b_] éd?!ibn optlcal system
direction parall to the optical axis

PL, anghisdjxeditheratocotas da bursopsit dla shie surface h@@aﬁmtlatbﬁhe pevé@ afithe

projectig pptiedl aeTReL 1 eGSR of TRy Ao BERBrRG S 3B, 53C,

e.g,a fem s?)ri‘ﬁ?l 48 fixSd 8P kdAdodRne SE4RE uPer(chlumd B4B. Furthermore, from

acteristic frequency of the coupling menbers
the v1brat10n isolation members 53A, 53B, 53C, the flange 18 (and thus the projection optical

system PL) is suspended via rods 52A, 52B, 52C, which are substantially parallel to the Z

axis, and in which flexures which are identical to each other are formed on both ends.
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in the direction perpendicular to the optical axis AX
becones a small value, e.g., approximately 0.7 Hz.

wao-ooobloasoapre, if the length L of the coupling PENDS2085/025454
is set at Imor greater, according to equation (1),

al.ue, .becongs . OX{ . [
16} 553 ARG LR oy 5% Qo 38y YA spond
to one GuPliE HeRbef XRPOARY EAnARRARER] 18 oted ¥DFtidnlisslasimembeis56B,
characteristic frequency in the optical axis AX

53C andiredsci2Bs 126fcomspond de B athspeouping Premises. chgss powpling members
ao s BT e P SRR SR R o7 Bk i el e

rods 522€5€ RN GaILALly Ukpldeed BP4 disddhioA pepehidiculabratiebptiéadbxis AX of
exanpl e, nost of "the vibration transmtted to the

the projeotiomopticaBeystedBBL, ®31e thayactertistictiiaguendyidhe equpling theppers is
the vibrati i sol ati ) 1A. 51 B, 51C

tower i fhesdiraqtion PEPaR GHEL (o Ebtgl s e ip Biegiredonpfifit tp e

optical E?fsqd.ﬁ of iR G tigifoptRal §8teHPPE in G dafie ridiher Ii‘m;the [H135)

oj ection optical 'systemPL i's stably support ed.
embodin®shd 9Th&lengthdr obthe couplingrdembdars iscsshatrsubstatealkyd). Imiferexample.

1 this e B APPHSAPEROHAL 104 ShFIETS ARG SH AT R lyiemermbers
in the cﬁ%&ﬁ@ﬁ@er&gﬁuﬁﬁ giire %@?ISQ(ESAB,%X%M%%& 3Rl baRefd gnge

Iraxi al actu 54B (and undepi cted
approxﬁﬂ'ﬁ}:lﬁral’ﬁHar Farthathondiif the tanth Dlof theeconplimg inembpisds sét@hlm or
inthe Z direction and in the circunferentj g@ o
greatercRacEBRR Y, COPAHATE)-1B B Beon1o8 APRISREBAIE (Chinile ST Leseyhich s

.. far SUr i Ng..: Lt ~of - f reedom
st LA 5 bR st e e spplds
£08]" EPRHermbfe) tHrdhh@btetibtid fiequensy in the optiuad axis A direction of
riving the six-axes actuators, the relative positjon . .
the rods 52AKR G withinethe goupdipsmprnbersiscensiderablytereatir t%%@e Ghippcteristic

is.cantr.oll.ed. [0140 Lt s ;0of
el B S50 e G A A B4 PER IS mos:
of the €BF#Bh SraAsmMRl ko tHelt@lunisi 131A¢ 33BAIFC Rom b iflobr is attenuated by the
m cro-noves the reticle Ris integrally fixed to the

vibratips ispkatioh arengers T, s b6 i, thusbe vihsatiamsiathe pifigal axis AX

. _.ount 15 isS s, rted by a. kinenati

s e ke REBLD SR R LSTRS  HRORO F B

systemt}ﬂffsls subPortddie | aser interferometer system 12, or
the like, 1's fixed to the neasurenent nount 15.

HO10%]er Rurtlesrmibtes in emlgetoaiontrolthandateverpositionef thepfiange g and the
. iLs transferred tq_ the respecti,ve s op .t he
projectigi 70} DRI Pl PGFREET IBCHRITERT S Syt B, Dyya e
columASA %‘3&9 ah @33 hsd ﬁgfﬂya €18, thebiRkAl £3hdi6R 53Rt Ard4B (and
systém PL 1's suspended and 'supported by the upper )
undepiefd\$AT) 3hrrahbet whishepnirol théwelgbepositinn én thes directine and in the

first enmbodinment, a vibratjon isolation rformance
circungesgall Hirpghcsart WS BeT ISP AABIORAROrT IR ST aR g e

‘e el —
e e
inform@Réh 68the pysitionsdilsot, by ldeiaing, the ir-ageojabedtom the pelativd position of

system PL can be stably sup%or,t ed. Fogrth Enbodi nent
the flange 18 and the projection optical system PL is controlled.

[0110] Other parts of the structure are the same as in the first embodiment of Fig. 2.
In this example as well, the reticle stage RST which micro-moves the reticle R is integrally
fixed to the projection optical system PL, and the measurement mount 15 is supported by a

kinematic support method via the three rods 38A-38C from the bottom surface of the
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[0112] The follow ng explains a fourth exenplary

enbodi nent of this invention with reference to Figs.
waooasBIid. In this exanple, this invention isPappbioes025454

to a scanni ng exposure type projection exposure

L Jln Fi ool he .
fange fEOR ik inertontties ste B2 Shs 1R I8 ARG Bedehicn
mount T5 IPurtlerRbeL, the itade bhelerwlttaé flticRR paiseeh isfrdmdferied to the
omtted. [0113] Fig. 10 shows a schematic structure of
respectivershotxndssm thomiaifar WV ofia the prejpetion aphicabeysismr”--appar at us
of this exanple. .Ln this figure, .the three co S
Jos] s SuSooriBe Bl Baetiod Sl AL SR b} S ugpended
and suEHo)ﬂ%g by d Bpef LR B4BO TiRrdfoRE the Sah&haferlalen the first
oor); and'extend parallel to the Z axis. An
embodimént aretifatibe isvtativapeibrmatve chpabaity sah beimpriesipd and thecan

be el astically. defo d to so degr din ich- ..
mecharm RSB A2 b EBIHA-o R BREF BTD bR AT 2 st hscl B Sipling
| | i Rlystes PID thd RO bl
membelf 36 B e Bl o e e oo b
systemi FIO¢amtbeasabiesippoted! A, 51 B (and undepicted 51C).
Furthernore, the flange 18 (support nenber) is

FourthHaghagimenty provided with the projection optical system
P and, | sqqf] , ind t bhansi; i
T B S5 8 ST oo

with reférbR@ttb Figs. 0 addEl. PhhahiRekimplethis maentipss eppliidAo afscanning

this exanple. The flange 18 and the projection optical
exposugy type prapeshioncapeishatgEaius, i In Higre 19 ARk 1. the samegymbpigare used

52C. (th d 52B. i bt i . . o
o he SR TR DSR2 phl Okt B gsppin
is omitide exanple of Fig. 9, and is not depicted in Fig.

10

), Which are identical to each other and extend o
s0bE}anFigal 0 shaves sdchematiostrusgurg of g mechapism pprion of a projection

| ocati ons om t he i nt er.nedi_at nber, 55. ke .
exposusy MG B SSR e O RErn Ge ey Feupi 33451 Se thira
colum, 33 isﬁnﬁggieﬁed} e fxedso B¥Atood 2 Qof b Revatkdich thb fie6r), and

coupl1 ng nbers, and a col umm nechani sm bod

extendipaedliobiorthe Zhuisc Animtermediaje BEBberTHCvhizh haskrilat Seape and can be
.isolation nenmbers 51A, ,51B..51C and the int.er nedi ate..
clasticRbyAers ' SPPESRBROER 31 AP RSP EQULHE 8L Ctflgon of

the proﬁ&lﬁgb log?ce s V&ﬁ $11iQ inkédted 4¢ §\ﬁ?6ﬁ&f &h thte%bh&%sﬁ%g@ﬁiﬁg 3@ vh the

ot at a ots 58A, 58B (a third pivot (

passiveltype pibeated)is¢lutid membersisd &, 1B ¢mdmndepictel C)t Frxhermore, the
| ocations of the uppey surface .qf the.internediate
flange 48 (@PoB Gromgbep s (RIFgalsy B vided vt fhe rojesbopy APDR Sysigm PLA,
and is #'1%& therid & asDtF dhFouflfle 'sf?le}éﬁliwfﬁ!?: ABRPEHL thel BnfeL iR Z
or passing i1l lumnation I'ight beam IL. the reticle
directi®BF the/projeciomoptival systear Ph4 of shis etdngple. $heafleng0l8 and the

proj ec’qri)t.;r? &9%%@%%0%25@2 P&gﬁggehf%qégéggﬁ,%%oﬁﬁg rod 52B
is posiﬁhlirleedolh'ﬁ%%t ?f; thIE ??(p %cgfob%éﬁcﬁ s?&%ﬁr‘]l"f?.éf £ARP ke FHRAS Hsn Ble

S exanp Irecti rection

exampRESTEED, atidl #ynot depibed dePry. 10), amichafre fdegtical &) eachrudhérmand extend
order to cancel a reactiogn force generated when the

substantéallyqiaeallel teghe Eawiss aldhrepdecations femyhentearmeriie mgmber 53.
risarf oM RORCAIABR SR ARt i lapsan.

ase 0 surround ere

52C cSHAPELDO-thiicd bbdﬁlﬂﬁlgﬁﬁ@nbeis,fahﬂ atcoMin@xinscHanisaabodyoihcluding the
is constitute
columns 33A, 33B, 33C the vibration isolation members 51A, 51B, 51C and the intermediate

member 55 corresponds to a frame which suspends these coupling members.
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by a novable part 6la | ocated at the end portion in
the +X direction of the reticle stage 60, and a stator
W@ 2welossoat ed on (or in) the countermass 59. | NPGYIRBDF/§25454
to this linear notor 61, a second Y-axis |inear notor
[ e rt
B3 G oo B Al R B eSS P phiRR 550)
is undepidtedp (vibratish dotatiof 2berhimrs)tat thremlogations ) thengpper surface of the
counternmass_59. The first and seco_nd,Y—gjd s | inear

intermadéate Paemiben 5 Sifcretigle agar s PRYIdadenigh i ik, fgerlals, and in
. t h i Jf i i . . I
wich ool 50 RIES G P B0 BRI B i b 7,
via an #f b&EingOAretiSIR stdpe 60ris pioviled eddéh adsoftarand hokisdhemetitle® so as to
and the generation of vibration is controlled, This is

be moviable ngigpg ee@g mhane. {The spaing drestion ef Bg refidle Rdwing goanning
N

10), anff i b1ASF Hafce] A roRASH FEE Béncidled vhBib thegefidly efdgé 60 ishitiven in the
i ntermedi ate nenber 55, and in this neasurenent nobunt

Y direction, drestadgelar Gameshansd cevnipmpass SNis prowidedpy thejreticlgpase 57, so

th i..d f f .t ' ' t,i_cal m PLA.
a0 s e SR L PP PR mBET B G
by a mbvabld {0t PRI 1BLAGH Wh&EhdRARSH RStht WX difwtibh 8P tHetefidle stage 60,

rotation direction about the X, Y, and Z axes of the

and a staudri6d bdosatelym ©0in) Abkicauntamamiass,s9. dnspmimstry te thig lineay snasen 61, a

RSTA which driyes the.reticle R inclu th .
second; el JOBTARUO A B BERERY AR P SR 169ed fidhe end portion
in the -5&ditdctiBn SF BB%eR e stE%b%(E QHA b R 62b ISbat@6h (0B 1) the countermass

nmeasur enent nmount 56. [0116] Fig. 11 shows an enl arged
59. Thefivstsind 8edandNahxiv lieearahototse Iramdit2resch dove thieecticle stage 60 in the

. countermass 59 to the inter %’di ate menber 55 gsf Fi‘?e.ﬁ. h
Y directign with JesRpct tPicoupicamaSsiny RS iy heCOUpieHRES PRt dn the
oo SHE4. 0 0 A1 el i ¥ rions
controlfisdA THHRE nat depdcted) think shenvticielstage 60also edn od probaied vath dmicro-

_an air bearing nethod. Furthernpr Xthe 2ottom surface
movmg)met:h@s(gl@)imtﬂ@erM@nslgregwstahgu ?%p dand AX®B2B are
G4 C Rl hehbfAHER ishnk 56 A RO AMUANiate member
I'Ch i'sTa nenbér having a cross-sectional area that

55, and 19 thi¥@hdasureMent BO@ItS6] basedd bt b réfeteates wérrordviat(sceFig.sl1) on the
_ possible to a degree.[0117] In Fig, 10, in this ..
side suefaemed] the proicaiion optieel sysiem PLé., adaser Biterferemeter gystepp 10 (similar to

. posi tion,i he si r z0f - . f
v ) R b o LB o R IR bn bR . v
and Z dx@s bD'@eGotidletiage’ 6N, AddBona3BCa réiclke tadeSsystem-RETA adiich drives the
actuators 54A, 54B (the remaining biaxial actuators

reticle Rrinclndes the pitermediptemember 3 feecretide hase Tetieastidlastage €0, the

t he ne in the enbodi t of Fig. 9, and the
COWtG%%%éﬁgewﬁﬁeWS&%W‘?I&%H[{?%‘?“@%% ed to the bottom surface

qb11d1e FicarOgokd dentardd@HRLeEHSHAPPRH of RS RRghbeATEbm the

the l'aser interferometer system 12 or the like is '
countefrnase 49 tto thehinterreetiate aremrhier 4bohFigl 0. [rOHigs] 1, (the ¢dvintermass 59 is

arrang e s SIS 6 Vi Ao RS i Rediaa. 578 RER Freeniea). mn
this str@?té%g ‘Sah\r%/éaglj C;gadE B2APEM £ ishRBiHPHH0YEd of #RIEIR1IEbAD By an air

g
n nmethod. At this time, the projection”
bearingmeihod) Fastbéramrdlife batogusphoe efithacdustompass $8 dnd the air pads

62A, 62B are each coupled via a flexure 63 (flexure mechanism), which is a member having a

cross-sectional area that is small, in a state in which relative rotation is possible to a degree.
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fromthe internedi ate nenber 55, so in the same manner

as in the first enbodinent, the vibration isolation
w@esbossyance capability can be inproved, and tPET/US2005/025454

mechani sm porti on can be |ightened. [0119] In

it QN t hi ao r e
L e g ARy B o S BLORESL B8 iy posiion
the six &éﬁébstﬁﬁfrée@bhféﬁh§ﬂﬁ%% 18Quntl sheprojertio bpticad sglm PEadwith
(or acceleration) inthe Y direction. At this tine, if

respecutm&le@oumxesr?raa%& 033G, six-pis gaowpaﬁagfe@h@mrs ﬁéAr 4B the

remainfg by o PRRET FegoR PRaRD b e Do BN RS AR e same o

in the eﬁib%ﬂﬁ‘ﬁén@ Bf fig. 8 aﬂid@tﬂe freaaran&t ,md‘tﬂl't ¢h ivddupRidas tHehﬁ)ttom surface
reticle bas€ 57, and the measurenent accuracy of the

of the flangé 18 by acktinammlcrseppart methodpndabe g ibteridamestéroystemd.2 or the
e revent t , in this exanple, as shown in
llkelsf%’fe&to%f' F@Pﬂg 59 (rigid structure) and the
mlg sff‘@tﬁ tﬁzféxarﬁ@g b getéiin S IHAGLHKIE R B@nSeHe S &pBsed onto

exure 63 Xxi ble structure), so the vibration
the resygeties sfoe dreby o the wafenWeriatiepré@ciien dgtradl Wstmal’ﬂsmllytae&ﬂep -and-
to the reticle base 57, apd.the j on spee
scan mgfhod-nit 1 e h8 PERJESOD CpRIP S LB RIS BepeRie ) Gporied
from th%&g{rﬁéa{atﬁ erned?g{kgtdr?rglnber 55 angas% Ztﬁ? gt | ?@bb{){éﬂ;egﬂéhe
vibratidl is@latiors prfrinanes capuisiligouapibe dmytravet undithe ateshdnisin p&ifiisn can
(flexible structure), so the vibration of the reticle
be lightsaee 57 is not transmitted to the neasurement nount
[ r
i@t;l?fn Iﬁ[%ﬁhl OBT i?l\éhn%gt%gmﬁf)ltegpg cbﬁ?%réa{sgéﬂg eﬁa?@?il% as to cancel a

reactioP Q5ttd beRraAetivh&ethe pakte Qﬁgd 60915 Ideitvere hiea Bigh gpecdocaneletation) in
controlled with high accuracg% [0121] In other words
1

the Y dimacticm. sAtcthisrine if e eqmtipEnass %@plySar{a@g%%@e reficle hase 57,

re A5 B bR TR B FABAALRE, bl

v1brat10§17at aVH‘% ﬂedpﬁm@ﬁ Qﬂﬁﬁ{ vibidtdsGhelfeticldtady 57 FndtthensRueement
| exi bl e coup is achi eved by the pivots 58A, 58B

accuracsrmftthsaposntm CPﬁ'Ih@rﬁthb)Stﬂgh &0nayrbet detericsted hin order telpgevent this,

base .57 is not tted to t rIme te nmber
i this SGple oh SOV LI Rl S R BERARA LD e TR RE bacs
62A, 62]13‘ ifadatihhs aRi d6ahRd 98 the Q@&re%ﬂ(h%ﬁ[e% NdoSthE vibration
o can be uUsed. Support through this type o

generatbd by e @ustermessiiOds hdudly teaasmitttedctalthereticleihassidil, iand the position

and the ORI o PR T2\ 9 PE CPBFOIRDOT i hEB 20T ess

ﬁﬁﬁtbﬁ Nt ahd %n@ﬁ e?ras‘éh&fzﬂﬁﬂ Pﬂ% ?(5 ttﬁ@ﬂl@éﬁrféﬂl)ate 1{19%%&] 55 and

I S case, own 1 n Fig. 10, for exanple,
the retitle®ageesq @lghd htamalr5)7are sowildat aade]mh pivbis 58as 58B ¢fiexwbletstracture), so
node of the first vibration,mode is not displaced

the vibiaipy of the Tpdtlabass /b HehTTAnsRitind e hs WaasUZSRET MoKl G Which is
prov1derilw\}igl% le T%ngﬁltcT A umé?%ds'))é‘%hlc Pris! ﬁ’éﬁ‘ﬁaﬁg ?@fs}a@éiw@ We wefl, tBPosition

=
-

ore, virttu Vi brati on

and thepeEdf the réticknsageta0adn be coiiteolledtveithriigh at:mmgmber 55 or
to the nmeasurenent nopunt 56. [0123] This,type of

401214 ¢ Unethes wesdy in tiscesemplenfissiblespmingiseriogned by thedflexure
a.l.a
63 so that

thEmoment by the vibration of the countermass 59 is not transmitted to the reticle
base 57, which is another structural body. Furthermore, flexible coupling is achieved by the
pivots 58A, 58B so that the moment by the vibration of the reticle base 57 is not transmitted

to the intermediate member 55 which is another structural body. Because of this, instead of
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interferoneter system which nonitors the position of
the reticle stage 60 is provided in the internedi ate
wWOoreebms8955 i nstead of in the reticle base 57. PCT/US2005/025454
Therefore, for exanple, Abbe errors (errors deternmn ned
the pi he 58Bn% f1ef anelcad beused BubpP6rt ARV
heplvrgbeétsitSCl’e base Sgéggéﬁhﬁgg?eduged. Furtheu‘rbrbmrlg? t%reﬂ]hhﬁpeOf
flexiblpstopatreiatse cap bk calleds'kiteamtiPlsippost” (usheingestnfidkinerhdie support
i nternmedi ate menmher 55, so flexible coupling.is. |
and ps%rlawaatrcrﬁ%%ﬁ%rqvem%a OHéFF%%QOPSﬂ}“%P &R farpibration
el ds vibration transm ssion. [0124] Meanwhile, the
aﬁenu%ﬂlagﬁati on shielding effect is relatively small in the
\[0123]caln tHisroasd, ia® shdwh iahi Fig.ch0, for)exarfiples whienl @l reticle dase 57 is
) structure is desirable in which the reticle base 57 is
vibratedofhig @asitan phtheyioge af thedirstadrationmoge it displaged.t Only the

rotatiofg %#p%ngg éen ex%l?eg ', X\%fifex?ﬁlg tc{n%él*n%qg aggéxgetdg@ﬁ%lg %15(82? 1%’tat{091rdue to
the pivBts[H3ay, 58B. \Tihareldie rtagity evibiahion \ch&rgld dhshisibd ool thé

) menbers on _an undepi cted col unm. These active
intermedige mangher 53 OF ta the massyrpment mewtdfe an air danper and

ecty.omaanet i ¢ danper (su as_a voice coil tor
T2 RS kSRR Bes’ R e teRup bk coTRb R toser
interfedohetdts§stam G EM iR nit¥dsthe FRRRACIS thOrdioR sﬂ%e%@ i@pfoviRd in the
vi bration isolation nmenbers for the reticle base 57,

intermeshaty membee 58 drtead of of theretédobasetSie Thowiforeofor pxamyple, Abbe
eros (bR ip LA A AR e SR S R Bl et BEpase 57
can be tER . OB HeHABreOMeiptd) Ectﬁ:hﬁipﬁ%l%&ﬁerln-'ﬁ% SR Rlded ﬁthl the

range i s, for exanpl & approxi mately Hz.” [ 0125]
intermédiaix inteinebec 6 fiyroi fiuxitly coupling tis/abievked ac thevherivottrlatitestion, which
iﬁJ[%LZEt l..on.mepber .is used, there is no relative
further;s AETBHCL TSSOt i on energy, fluctuation | oad,
AVERA PURB S SRR} ORI S iyt SpREHPD bortica
directidd (X difactibie rThms cidealbt b wieudtededs desirapledn tihdchi the reticld hige 57 is

rigid structures is performed, so there is no problem,

toaded g dhq bratien isolationdngnbeigand its nestionds petively GonitRlleds e this
f ' ' Le: i

puposS oty RATA IS 16XBESLLE, P51 b Spgbh o EEA e
vibrati@nidolatiepmeptets cnanopidepiated ey hinam Flole asttrecibipli@disblation

t he above-pentioned flexible nmechani sm and . )
membegpinchidg an gl dampgrand 4 sleqhioptagnreticodamnck (Yuek pe e voice ceih atptor)

. t he. rt. i i tS. e

i 80 U aHERAGE RSSO s SHRARE b g e e
active WBRS oA Holdtidadndnabdrafe thy @hicle beseli 1, wnlyahete ldBinBes-of-freedom (the

contributes to lightening of the device, tenperature

positios b |7 digectiondishingianglsgansirolingangle) épthe wertcglidisiction can be
conteol ISR o S RPN o b BB "Bk BlraChia B . o
SO

exampleNgppréNipbedi @tig, menber 55 of the upper portion,
there is nothing that interferes with air flow from

184258 e Af Bexible qouplingbethipiype phHactivBataattm isdlation member is used,
. condj t.i oning of the.device can_.b ffectjvel
there iRl 8 er s, o AR S R Re i 06 tepel
displacf&ﬂgﬁtgie%enéihé REIR RRBASE(rbiclO Hhad HODnd I8 pBfRcHEIbHcaPbystem

reedom for designing various sensors
PLA. Furthermore, active relative positioning of the rigid structures is performed, so there is

no problem due to flexible coupling. In particular, in the case of the scanning exposure

apparatus of this example, if a function is provided in which the reticle base 57 and the
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or the Iike arranged in the nmeasurenment nounts 15 and
56 can be increased. Furthernore, in the case of

WO eb@sd98y) t he projection optical system PLA PEOEUS2005/025454
proj ection optical syst em PLA can be easily taken in

projectg%r}g?pg%gl&%ce% I{%gﬁ Heay le\ﬁﬁ)i e & %e%&.tﬁ%é& ﬁ@xﬂfétﬂlgﬁllgmsm and

asu enent nount IS reno

posmofﬂifgﬂ% hdieelygsisfobadd RatE regruftbicach sthea deshippord neakatsn which
through an undepi cted gate-type colum. If this

supportsfthe rafiglethase 57 end thedrojeptionsicel YRR -4 daes lamélﬁﬁ%% have high
rigidity) God BT ol R iR S¥1RS BP0 b B BRE O obiaining

ofalaﬂgggpa[ceoratl on into the device is possible as-is. Thus,

assembl y process reduction and cost reduction can be
i [0b26 v edurthermhote, muhngﬁcnthe eorbpdimenk ef Figl 1 @whegrojection optical

s S RSt B SERSSTERb Skl 52 YETLARD A o trer i

nothm%lf}f%l t PRRFRES WA aR FloWE RbMIHS E&Rr S tHeoWePPHibe I BEER8R of this, air
ow by using a support nechani smthat” has rods. In

conditibhinpg.of T2 cm\n:beban bt kifectively moyfoomed by rfer exmplé, ardovindlow method.
portions correspondi.n oFigs..1-11,.s det ai l.ed

In adefigp: % REBeisBrP<dF OPRULE: Fuiie ABHEe PLTEsPRL Bl e aricis sensors

or the FkARES géci?’m%e E{bﬁsﬁéﬁb bitfls PPLALH cavligPreided! %‘urthermore in

nounted to a base nolding 64 in which an opening
the casdiof pspdaeihg thé psojéudna dpubmilsygexﬁ@ms tisa o ectien oftycal hystem PLA

can beysBR AR AP LI EEHI908 S UG PR SR SROGA) SPE PLA wih

h
e B 3 B oM
passes lﬂ&oﬁﬁlﬁwm{depmtﬁdagateitype cbluﬁﬁn (IKitiiclypeof storjurass weetl) the | n

this enbodi nent, the support nechanism.is provided
positiopingreletiprshinsdgtvesn themeagranent §ysiom and fe progrigertisal system

s G BRI F SRR o o
assemBl9 ptdcestSedictioh and 06 réductiem CarcbeCiappdyedg porti on t hat

connects the base nolding 64 with the upper side of
Fifth Buphodiment66A. Furthernore, in this enbodinent, the rods

[
PR KRS oS00 B O RShP e al  Flap iyl lence
to Flgseﬁ@ and 13,38 0hisi RBmple) tiabhite peoB&ibnl sfybtemlmgtdappﬁrted from
he rods 65 is 1m or | ongér. [0128] Wth respect to

below by esifi e uprest BedhanBeBthat hestrbds. Jadfigsmbhard 1% Q $aane symbols are

38Aa, 3
et R RO I ) L LR i
is ormﬁiécf lF‘éié | RF1ahge PO BiHRIpRojeBiRmAIpHiBalQsteiF, ishaduhed BMYbase molding

d forCe acts between the base nolding 64 and the
64 in vhiaslealpblmnmg?i@dlsﬁhm Tithebdsa swlding G4 mgsuepont@l pothe supparty

et G ot T @b B Reb L B3k & posection
[ t
S e gt e T

proj ecudnbdslﬁicabsysﬂem Phn the dhlonemttalcmrebmanéﬁY directicn) esrwielle Ibthse

embo£ l ?étetpg gp}a}z?'{mg%(}ggggf is @?(?Vﬁ r\gryh ﬁlrée rods 6? ehalflgl% ng13 mtheZ

direction and flexible in the horizontal direction (XY direction), flexures 66A, 66B formed at
both end portions of the rods 65, and a coupling portion that connects the base molding 64
with the upper side of flexure 66A. Furthermore, in this embodiment, the rods 65 and the
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[0130] Furthernore, in this enbodinent, as shown in
Fig. 13, the base nolding 64 is supported by three

W@ aposgosmechani sns. [0131] I n addition, in thPGT/US2005/025454
enbodi ment, as shown in Fig. 13, the reticle base 57

Revurd G R LS S PR B B i

spring, G Skal ddditfbnanﬁhﬁtdﬁ[bo@imélh Etha Géngtit GXth&Aisi6s il mRbgRMger.
‘et ween the col urms 33A and 33C,_ opposite to the base

r'{ﬂlZﬁ]ngV\ﬁﬂ'l resprect tocthe Aawuraneivbr66By iidisisame aansey as the flexures

s8a, SRR T TaEer aihcsh et TUE Bt Br- 6B fam st g hoansion

in the 2%&@&% 15 sssﬁﬁé UBBGuSSE B0hA3R, an ?I@Epﬁéd RrdetactdWetRastthe base
Per manent magnets that constitute novabl e

g .
moldn@ @msﬂdtthe bdselpﬂaée BEt Jdwsrthe basa maldiBg frids aotr@nl@edefpnn@mley

| dji.n 2] The actuators 54A, 54B are
Vlbratl%r?é‘igi% lﬁ{ﬁgégact uators that displace the base

gpi@b]gggﬁﬂhenﬁbw fhcteu <5r@ﬁieu%usémgfméﬁb&ﬁlheﬁt@ P?ovﬁ&ﬂtwith a

spl ase no Inthe circunferentia
v1brat1dm Isehitlbﬂ pad &7 arrmmgedmdhsbﬁsé/platéBB awhtheicdupplessdsasleration in the

di ng 64W|th SIX de ffree m [0133] If the
Z dlrecﬁwajt@ew%w Sfome the ag?glg@?ﬁeﬁa ?rsexwagfoﬁ% é%%mi.can be used as this

mechani sm the projection optical system
v1brat1§,€fslﬁsalt1r81|18}clﬂﬁj§ supported in the Z direction and the

hot13@onFatthetinoes; ini this ddodiinesicas shojvn ih Fig A0) thadhse mslding 64
descri bed above, the support nechanismof this
is suppowiE® Y et SYDeXimecasis8Bor t s t he proj ection opti cal

SHTLED, B Gl ol B o0 Bt 7
supporfeiAa LS E81 G@ahs 9§Af36®9 Uhdbpictededdils ilt@udlih®h abitienl w‘u atnﬁ%x .
projection optical systemPL can be effectively cut

horizontfaf coil thaBupstiute hertanetthe aefuater 844 ipwtingedbstwene the columns

s ol PTrgpese Bt e rareet: b e SEREREnE el dR®

includg aq}e['tﬁﬁl Lo BMRPORGBbntall Boit MabcsiRfifite 4 B8tof WPRRIActuator 54B is
mechani sm can, for exanple, directly support the

arrangd bjtwetn e °0m63|3]35%"dt3ém Pppasifk taytheiblase mbhhl@a&!t .8Pgfnanent
F
magnefyigasoaEEie BBl GRS YL DB AP BEOEL N A YELATh B ARAPAF i base

ldn?gb(ﬂive usi ng the support nechani smof this enbodi nent.
A addition, in the above-described enbodi nent, the

p[lOd)$HCt Thmaqmattonsﬂﬁs ﬁé.B e ®ipstitateddyshee tetatoys hei digplace the
W res or rods, but t ection optical stemcan .
base mollig 561 Dot disPotien AL Brea Achietors hat DispiGetne bass A ituin the
, cucum? reltltjfﬂl BRI FROL 1eAGs B2 A2DPE L& hd Bie moldmﬁ 63 with six

ve-nentioned stati onary’exposure type expos
degree&pﬂatreeddm or to a scanning type exposure apparatus.
[0136] The projection exposure apparatus of the

awé%?d ke reEsgtienppidnakEYHen Bhis wpagrd bye paibel Ik
mecsal PRS0 SR AT 20,08 Gl e
horizoﬂﬂ'apdh%éhbﬂ (X¥Rditeeibn)s Y6 tETtas) bo désbﬁbéma%vb,QHy s@poktBechanism
of this embodiment flexibly supports the projection optical system PL in the Z direction and
the horizontal direction (XY direction), so the weight of the support mechanism can be made
light, and the vibration of the projection optical system PL can be effectively cut off.

[0134] Furthermore, in this embodiment, the projection optical system PL is

supported via the base molding 64, but the projection optical system PL can be directly
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exposure apparatus, and installing the reticle stage

and the wafer stage conposed of a plurality of
wore@hassosal parts to the main body of the expoBUF/ES2005/025454

appar atus, connecting wi res and pipes, and perform ng

sorr b A Tl S5 o, 9B Ot

projectitanspitival sisieRUPD Lisihp eheflamige d Biof theepepjestidreoptivpbsyatedsPL.S
performed in a clean roomw th controlled tenperature
dAt3| eBwthemmere, tHerajpptignentical systea Plypanbesuspended from above

. em conductor. devi.ce i nuf agt b [ t .
using tﬁ? 6']11)5’8 |18?1°th§§1|516]s rtﬁls_g qr A e&&' ]Zi)jfalf{dﬁgona. ot\&}{g-a Seéé]el%gré%ed
embod 8RR HERRSjSetichptis Ay SeMAUCHEY suPUiEEDY Ssii@Witea 6t 18 tut the
~ by a step of designing a perfornmance capability and _
projectiamenticahsystent ¢ra ttesupparteddydising afhapm nlifesapasira gpparatus of this

reticl e based .on the designin tep, a ste f formn
embodiyicpt el bF Agied 1 19 0GR et el Saiphen POty e SERT G
apparaﬁis,' m@%%kalﬁﬁné e EXhiase a%%)éﬁﬁﬁf atus of the
above- nenti oned enbodi nent and exposing a pattern of
t[AE36]et The projevtion axpusfieerapparagtseyd thef abowe-mentjonedémbadiments can
ttern such as etching _.or. the like, .a step of .
be maridaciystl ibwcgr%eﬁrtgeanégﬁepi}kn sging e Mgl eaticalsystem
compop Bt 4 R S Rnocr PREE B Ty RRACA SFitem S diPimain hody of the
exposuap pppaeaiud, and instailingihe roticl adtageoand| therovafel sinpeicomposed of a
Dluraliy L GReFRET SRR PIADIE R BRORES XS SIApORHatus, comnecting wis
Eur . Do . .
and i Rt A B Ao SR o befhfin check, ).
Furthetthére At isopreferdbilgitiat thtbadtingig of tha ptojection wapesuesgiparadis is
several nm- 100 nm as an exposure beam_ [0139]
performed iraeelag rwom with coniralled tespparaturioand gleantiaesst o t he
j,cation for f .
JaRHachioryRLe WiEp BSRARKpG BT By Yo Rinagtursg by vsing the

projectidt &xpobiue AbpRRus 8Nthe @barPidseibddenitb s Bits, Uhescapibandictts
for manufacturing various devices such as a liquid

device ¢s penufbctyied iyasten efrdepigningraeaioonancesgpabilityshd penstion of the

. gl ass plat or._a displa evi,ce, such as a .
dovicelh 857 abirBiiiac Sfiné s fsthe Red G i cBidihe Aots sip of forming o
wafer f&izld) sil_i@nrﬂlaéﬁal,rr@ﬁ% BEperforinigalidnbiBniBgiteiekfodueRshparatus of the

DNA chip, or the like.” Furthernore, this invention can
above-tentipisdi esebodiment angt pxposing ppaticusef the xghiskomto apysderas sisp of

e
dicing gﬁk@&, 2bBHRhSbidcBRYS @@khging PRILSY; a 18 ObstAGC M dHhR Fikk O

ome aspects of this invention, hen ‘a proj ection
dp138jal Thigshwentios can bd apiptied ta ailiquid eryistl parsd eradethcmidg

o g SR P CSELSUTLOER Tl B
Furtherbhdrt ChiifverkiBhcfn hé aﬁplﬁg Stoc’a .‘Ft] gh%g f%ﬁ)ép%?&g&%%fﬁ)g{:{h?us using extreme

advant ages of both rigi es.
ultravidleeligft EBV lightpaaved 4 wavelangtly efdevanbhmeXa0pieas @ expbioe

occupied by a rigid structure can be reduced, so
beam. i t hout reduci ng a device performance capability, a

L[Ef:{bgg LE@J&%B}e‘,’ﬁﬁscﬁ'&elﬂ?on' ik 6L 1ERR% 10 affiRaft G for B exposure

apparatus for manufacturing a semiconductor device. For example, this invention can be

applied to an exposure apparatus for manufacturing various devices such as a liquid crystal

display element formed on a square-shaped glass plate, or a display device such as a plasma
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[0141] The coupling nmenbers can extend through hol es
in the support nenber (flange 18) and attach to the
wo oaer3sez f ace of the flange 18, or can be attBCHE82005/025454
inside of the flange 18, as opposed to being attached
. 3 Ll st
displas f ghi i 2 o7 Wy 358 B nghl VoC DR AHcr Emaliind. o i A il ghetic

head, adONAr ¢hiyg tbr \th likd, efhethentsref thisfifedntion ean Berygdied®s bs exposure
t hereof, which _are exenplar&) it is to _be understood
process (eAPOYR 2pNRvAHY) il Which aymask hﬂowslf,de@% op e 18k<) baving a mask

&ons t s
pattern SN BHL I TooR s RREL DY b2 RBno Plthoe L st
J0140]9 AR r8ing hd) s hdpe of WAk irﬁreﬁtﬁ‘tﬁl Wheh @ psoj edtimEIptiSal
of the preferred enbodinents are shown i n vari ous

systemcaa nmmﬁﬁrmﬁ@reamwspmﬁd gud suniported viithaespeetdoapredstermined
i nati ons an onf i.qur at i ncl udi,ng nore,
menba? a3 & risie BRI Vi e BUBE BBIET »p BOPlstiFI Rgs B
posmbi%@j 6f dsirf e 8GRREages of lstﬂh iig¥ead PidEudtrebl PhddEfdrd, Sompared
A projection optical device conprising: a
toa copvamjtlenalmamp]@t a cadlo cepupiedrbyva mﬁd girusiure tan bawedneagesowithout
ern; a.support deyvjce h a fl exible.structur
roducifis AEHigHpe P HBGR cBp Rk of RN AEaP PaiGR &7 0§ Hahighed, 4nd the cost
can be PQRIcEd.0ni ng devi ce having an act uator to position the
projection optical system 2. The projection optical
dedije The cdupling hembleer ainrextelnd thiroegh hbles sit the suppoet thember

(ﬂangeg’é gﬁmﬁraﬁtgﬂ'latraﬁ(:tlg‘r’%ﬁé‘% ¢ eEhoglpge of, dtiean b gﬁtt@gﬁqi gide of the
t
S T A

drawinp$.oj ecti on opti cal deV|ce of cIa|n11 wherein the
flexible structure includes a wire. 4. The projection

dB142d al Wlgitheingentiondiagbeen @ﬁsemlzqdnwmaepr@a tgpgeferred
embodﬁ:{;lénl‘fg {hlé{:e%f ! vptﬁLﬁ' Ql%sex f) ag}é Wig+§ 8 %gst&od t&lg%@”lr[v%nu?rhls not

j ection opttca V|ceo

limitedftb QM@fdr&d@nﬂj@ﬂhﬁ@ts & cohbteudbions. e’L‘lﬁd mmelﬁnml i€ &ltertiRM it€ €over
of claiml1, wherein a length of the flexible structure

varioug modificpiéenstand aprepgaments. Iraddigion, whilq e V@muwm@ﬁs/pﬁ@e

preferei e ifoPs Ao ol ATl ARGt o 450 4B
exempﬁfy toifer cOMbIRIbRY and%onﬁﬁ\ﬁa@&rﬁi Rielud@iy Abiel 688 ottty & 8ingfe

claim 7, wherein the rod menber has a flexure provi ded

element,rar alsh vathdsthefspiritend swprehthsrinvantiorhe proj ecti on
optical device of claim1, wherein the support device
supports
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the projection optical systemfroman upper side of

the projection optical system 10. The projection
w@pinco3dszevi ce of claim 1, wherein the supporPCTES1008025454

supports the projection optical systemfrom bel ow the

Sr o': Eéﬁl EE &gti cal system 11. The projection optical
WHA ' aim 1, further conprising a vibration
| g0l Al pfhiRAloh ot e LEMAGAga Vi bration in an
opti cal alis direction of the proj ection opti cal
syst em projeetion bptixtal ystens ehichi pyojegioat imagd of gpaticinied at
one end of the flexible structure. 12. Th roj ection ..
opt i c &t SUpRot devige having ?rﬂf’,‘lby&%?lé?‘ﬁe %%%‘PBRFS g}ﬁw J&&@%%P“cal
Systemc?Ig&)rises a frane to which one end of the flexible
8tructure is attached, such that the projection
opt i cad pesyiidneng dei@shalingrantdemataraorpositien thegréjeetianiptical
structure. 13. The projection optical device of claim
system12, wherein the actuator positions the projection

tic S | C t j
- ComepreE et hdbel SRR chdint £ Sk e bl strctyre has o
lower éHargetadistic E3quoMeeieh dirédiwnpesichiienlan g slevptival xispf ths @sojection
a di spl acenent sensor which neasures six | .
opticalowstewabanin # disestionparllel to thaertivehaxis of be PEUPGIPNSDticHSystem.

b ThihaBtoT Gl Brda o i G SRS e AR e

includédewgdpport devi ce supports the projection optical
systemvia a flange gort.i on fixed to a side surface of
the prBjepojestionppticabilevigesefaigimah aviferein Has flexdhlp stracting
) a asuring.unit.which is kinematically supported with
mclud?se%nﬁ%’are P?iﬂ]ll‘?#;toftb%wgg‘ portion and which is provided
W th arﬁ@%%&%tisﬁapﬁeaﬂa@mmcqtaiﬁp@v&ne@aﬁkher@éme RRSHliAg.
bet ween the projection optical systemand a )
pé.edet Eneprogtione nptinal ddsdee aftedaipr bjvderéina length efihe flexible
device of claim1l, wherein a nenber in which the
structyseisiab{§3St sCtned is integrally fixed to the _
Pyl € C'fhi?ﬂroﬁﬁﬁbﬁ' BptichY d4BE8 oflcfaim 1) SviRI&h Bt fi&bIeRELGate
device of " claim 16, further conprising a m cro-noving
includeeshnhanbertund ha flexareprovided on hideast wbe end of thi rechmember.

attern is formed w r.es t. to the .projecgtio
P | o ot fion gpiicatfeyics of QiR L ESSeiR S o Shariper Gps  lexure
. ' i ' ort device conprises a frame
prowdt%%%h%})%‘hen\ﬁggfﬁ{egoa Pl%nﬁ’gpfl exi ble str uc{rﬁr eis

one end of t
a9t ach€hk pojtetion bptical Gevips af daii hrwheptin tlad suppett davice supports
hangs fromthe franme via the fl exible structure; and

the prejegtion@ptisdfystrm Fryn an upRes s1dG0f e prejestiopopticalsysient ne

T B Saro L Y, ORSt pfe con
the préjBction® 8@&%- stéf. frobh Belpwvahe pidjevtionppticdlsydeni ce of

claim herein the vibratiaon jsolation mepber = |
i hls| udBke pisiectipn aptifal deviegef daim bylusther comprisig a vibration

isolati@% ﬁ%&]]%tg: nc_;hol%tdhgegla V%Xﬁgr? inoin o‘i)ltﬁicﬂrgx}ssdirgcﬂ{)ﬁ Bfthe projection

optical system, the vibration isolation portion is provided at one end of the flexible structure.

12.  The projection optical device of claim 1, wherein the support device comprises
a frame to which one end of the flexible structure is attached, such that the projection optical
system hangs from the frame via the flexible structure.

13.  The projection optical device of claim 12, wherein the actuator positions the

projection optical system with respect to the frame in a non-contact manner.

34



a countermass which noves on the base so as to cancel

a reaction force that is generated by novenent of the
wat@ge3soand a fl exure which supports the count BCTYHSHOD0RS454

the base. 21. The projection optical device of claim

1, wherein the projectian opti.ca t ' :
e P RaR ST e B YR i
comprfdgyi ce of claim 15, wherein the measuring unit

Includes a |aser interferoneter, and further
conpr i sdisplacerherg abnsgawhichoneasyrss i degieshropdretdomef displacement
i | gcal _.downf.l ow of a gas with res t ,tq.an optical
informafigh b A ISR SR DS VA oRectt Gt Fierf er oot er
53 T . b . h . i
Sripr i Sy e B AR b BPRP AR oL RHEE, ier i e ubpott ¢E¥bESupports
the prajestioaoptiodl systempriap dabgeqportipd fixed tosysdesnrfaga df thelprajecttbn
. supply which supplies a cooljng lLiquid.to the.tuybe.
opticabsystcy, ap% HUHITF OPTIHPS f IRSAFHEG WEVINCR 15 Rempfic3{X svrnorted
. 0 . o I .
with 184t B8 tne 1€ Boffoniand yBich s PRRAR VAR p BRF 1 indedfing s
positidnBErepitionsiip betweep theqabjestict @ticalystefn mida petietermined member.
opti cal_ device conprising: a_projectiaon optical system
-ch Propreiaction apiiceh devies ofrlam Lévl?:ﬁrelar@dn@anrqw ch the
S k ] : . olled liquid
patterf§ e GG TPRLLER, e bETRALRLEESANAD) ' OVt o
uta. | i Z'Tl!i&px@]ie@tdbﬁ yplical dewiseoft digind Eﬁﬂf@tﬁl@drldzbﬁﬁﬁgiﬁghﬁhibﬁﬂmoving
liquid to flow al ong the side surface of the ) )
mechapisgj which gricippmpred the yuember impghiclrihe patisireistporedopith regpect to the
. gevi ce gf Sgel aim 25, wherein the liquid supply
ProjecALPRYEEIS Mt ube which is w apped around the side
siy.f acendprojdedion bpii@e Hevee GRilaifal, vokséiathe apgod devide béprises
circulation systemwhich circul ates the

a frame ¢pbichtome snd ofi thedlaxdde strugtird it aftachesh suetethaitbe projection optical

si pho rinciple. 27. exposure at us provi ded
systemypgS Bl P ayeBis s festibier PRy P Ca bR s e

wher ei ipAR WHBOR Bhpdrh@ tyahd Bhme v 4 VdRRToRNERSicNHember; and

exposed onto a substrate by the projection optica

syst em stage witivh dpives @ uteinbar impvhich thedmitenris gormuidaomitedase.
erein the.li.quid.s l.Ly ¢ rises. a.liquid . . .
¢ LEe v Bns roiselif by BBtk SR DESineRein 1 \ifygtion sotation
membB3aLLAE Re JASivot and a flexure.

20.  The projection optical device of claim 18, further comprising:

a countermass which moves on the base so as to cancel a reaction force that is
generated by movement of the stage; and
a flexure which supports the countermass on the base.
21.  The projection optical device of claim 1, wherein the projection optical system
is arranged in a downflow environment.
22.  The projection optical device of claim 15, wherein the measuring unit includes
a laser interferometer, and further comprising a local gas flow system which performs a local
downflow of a gas with respect to an optical path of a laser beam used by the laser
interferometer.

23.  The projection optical device of claim 1, further comprising:
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projection optical system the tube which is wapped
around the side surface of the projection optical

WG Y®bMB8951 he tube in comuni cation with the |iPCi/usS2005/025454
reservoir; and a liquid return path through which the

fluid that has passed through.the.tube.is returned.t .

Lhe || 4P VIRQLB fmRECdAPTEr BanREHSE AT B ToperiSy Spticelsystem;
and device of claim 28, wherein the |iquid return path

includes a tenperature control systemthat controls

t he t ealiquidisupply ofhi¢hhsepplicpu ebolinp diquiditp éhetube.e cont r ol

system i ncl udes a . punp that. pu the l.iquid t.he .

FAui dAR SXRIE F0PAHRHS DROWRRdh B dhe RISIROHER PPfafq'ltl evice of claim 1,

wherefnSRfa8E Uf fhe PattdmRe ?hl%?é&é&%ﬁ%&*)&ééh oR¥d ﬁiﬁsﬁ@ﬂe%g the pro?' ection
proj ec
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optical8¥iete, the nethod conprising: supplying a
tenperature-controlled, liquid to a side surface of the
p?bj ecHiPEMICEHAN QRiICakdrIiGS FPIPIISE ng gravity to cause

the teppetat-ure-c idH SHiedistQ 5 .
Si de. ohpPicenth P sl S okt nagP oY Aitenk g, o
met hoda Bfuidlsappty Shichdupplssre tetriperature-controlled liquid to a side surface

temperature-controlled liquid is supplied through a . |
of the preiestign opHcal Sysipm pHEEINg SEHYHY 1@ passitertemperaiue-contrelipd liquid to
[ 0j.£ct.i.on [ 2 1 42: OF to control the
flow a[)o&g'él%‘, Sﬁg%%r?%% 0? Eﬂg p%ér%jgtgc (%ﬂglﬁglosg'? t|re’f:nzéll system and
fag.th e’l?h&ﬁx'@ijb’cti&h Bgtiica‘li dewied @t dlaien 23)avieesh ididuidisipply
through the tube by a siphon principle. 32. The nethod
compreses:cl ai m 30, further conprising: providing a liquid

reservojr | acated adj acent .t rt cald , _
por t1 oh e vk Bt g R Sk Sk rotegBitElion gptical
systexﬁ;faﬁdt enperature-controlled liquid to the tube which is

wrapped around the side surface of the projection o
opt i cad ligyidtcenulptiomsystem whighicirculates theiempergiire-controlled liquid
ef ur ni the fluid that has passed through the tube
thmuééﬁ?wge:ggﬁﬁﬂglopé’gé‘?w 'r by a liquid return path. 33.
The ”EHi%Q Hur&hafindPorotided Weth tROPRIdcHbABptical device of claim 25,
contro m%theterrperature of the Itquid in the o
whereln aypintige of therpapiatntis bynsfigieigpnd expoyedroataia substyatebylthe projection
. system and punping the liquid through the liquid
optical §#t§fth path and into the Iiquid reservoir by using a

PYIP.  Phe prdjd¥RbH Bgti@afl ASHEPEF 14D 5 viHRdiR Bilel 1Rhi @ Rigph?
system Whi ch projects an inmage of a pattern in a
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2? Pﬁgtr %ilggggrg%r%gﬁecli gcﬂ ac%%% ‘icocaa \lzerfc‘lgﬁfyeurgpgy poartitf)rll of ’ihgl ©
projection optical system;
the tube which is wrapped around the side surface of the projection optical
system, the tube in communication with the liquid reservoir; and
a liquid return path through which the fluid that has passed through the tube is
returned to the liquid reservoir.

29.  The projection optical device of claim 28, wherein the liquid return path
includes a temperature control system that controls the temperature of the liquid, the
temperature control system includes a pump that pumps the liquid to the liquid reservoir.

30. A method of controlling a temperature of a projection optical system which

projects an image of a pattern in a projection optical device, the method comprising:
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devi ce; and positioning the projection optical system

by an actuator of a positioning device. 35. The nethod
w@R006l038982 34, wherein the flexible structure heGI/ES2005/025454

| ower characteristic frequency in a direction

per pendi ?Q;ljﬁlg ?é L e%\%ﬁa opt i c lollgcﬂiﬁ‘gﬁft%é?l f%é{%%ggtitﬁtgprojection

opti caf"R . a dil .
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the projeeianRRiicalsysieny aad rhRECURRAIS't he rod nenmber. 41.

The neg; ' iau ek &l % (e
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TB2. neThedetiodalf glaim 340, fusther eompridineg:support devi ce

supports the pr.ojection optical systemfrqman upper .

si de oPTOVKENG? Bﬂ‘@étrP%?ﬁV%bf’F%tﬁ adjpaqnb i 2 vesticatlynpst pRsgion of the

. | wherein the support device supports the

projecg%%?é@%%oﬁ%&fti cal system from bel ow the projection

opt i cabuppygheihe tddperdinee-omitiotidd tituid taithe td8e whivhtib @frapped

conprising: providing a vibration isolatjon portion at
around e sidecurface ¢fcthe proecion optigal sysiers fromnthe ligyidaepespoir; and

i s arunliohe SR RRER el ISRl AP ult RS Goervoirbya

liquid Tamgittiod of cl ai m 34, wherein the support device
conprises a frame to which one end of the flexible

s83.uct Ghemethodiof glatre 32, Suihar edveprisings pr oj ecti on

opti cal tem hangs fromthe.frame.via the flexihle .

ot uct b RroTpE e R PR i g g i ity hsing o
tempeRftlird@bMEolRPSKEH] &S the projection optical systemwith

respect to the frane in a non-contact manner. 47. The

met hodpwhpiog dienigréd thabeghethe liinid referupath andride thediqued seservoir
b .de%r ees-of freedom of di spl acenent information of the
YUusigg 8 PEUPi on optical systemw th respect to the franme.
484, The ABRLOPEr Qbp6hRk R pidjectibiestichl dyS@mSWRIRRA plojERY bt Bnage of
supports the projection
a pattern in a projection optical device, the method comprising:

supporting the projection optical system by a flexible structure of a support
device; and

positioning the projection optical system by an actuator of a positioning
device.

35.  The method of claim 34, wherein the flexible structure has a lower
characteristic frequency in a direction perpendicular to an optical axis of the projection
optical system than in a direction parallel to the optical axis of the projection optical system.

36.  The method of claim 34, wherein the flexible structure includes a wire.

37.  The method of claim 36, wherein the flexible structure includes a flexure
coupled to the wire.

38.  The method of claim 37, wherein the flexure is a spring.
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optical systemvia a flange portion fixed to a side
surface of the projection optical system and further
W@ ivp/0885Ng: providing a nmeasuring unit whi ch PET/US2005/025454
ki nematically supported with respect to the flange
ti i ch i NGl r r '

551 ¢  haRengof Ml e e SERBRr W AGRAE Wl o east 1
meter.System and a predeterm ned nenber. 49. The method of

claim 34, further conprising: providing a nicro-noving

& hanThevmgihod lof plaim d4nwheasinghefgxible stiyciyrg mgludgpa rod member

attern is,.forped w proj ection
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SAPPOr ThéREMSE of O1ARh U8 SFhérein tBETod embérdias @TRx8RADreVided on
the flexible structure is attached, such that the

both epdsaifdbe radrmerpbércal syst em hangs fromthe frame via the

flexi st ruct ure; d further comprjsing. providing ..
s oo oF isn B whethl R o TRPR devisP Sungt Rt Spblstion
tical SyRHcB HrOR AARPBET sidPHthO pRYHoABphca kganWhi ch drives a
Oplcarrsé@nd‘ger i n which S)tlhe pat e?n' IS Pormed, on the base.
H3. ThEhewnethod obtlavh 3dnwb@einvthe sugiporttderice istyrpairisdhe projection
. Jsolatjon nber includes one of a pivot and a
optical $y5ief} Bomslovrii PRUESHRF RHCEI AFERS0. 1 ur t her
CATPT | PhdGhehBA OF bl 94 2R BE oA, Whi ch noves on the
base so as to cancel a reactio orce that is
gener aprediding ambeatien tisoddtiontpersdraaene and ofHthe\fleditig stancture, the
. flexure which sypports the countermass qn the Pase. L
vibratig Jsolaion TR eHHoes PAHRFAROD IraRqPRes] Ak iiGclpm gt the projection
. ing the projection optical systemin a downfl ow
oPtlcal:SrX\E/t%ﬁ%nnent. 54. The nethod of claim48, wherein the
s s ur Tigmesthiotl of clain 84 swherkiaghe suppberdeeice oeiptisesafilame to
further conprising: providing a | ocal gas flow system

whichgfe end piethe deriblestiughuse ispiiarhiadssichrthal thgmrojgetipn pplagsb system
[ . er beam used by the |aser
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c4B1pPr | Bhew@iethpd of tldinm g5 awhétbia thé adtitatbiSpaaitions @&dprajeotign aptical
side surface of the projection optical system and

systenpwvidly resper teithei fepmeinAmas-gonigst 8¥NBUpp| i es” a cool i ng
| AAU dTItxeomtettﬁgd bF Ql?ﬁm 46, wherein the actuator measures six degrees-of-

freedom of displacement information of the projection optical system with respect to the
frame.

48.  The method of claim 34, wherein the support device supports the projection
optical system via a flange portion fixed to a side surface of the projection optical system, and
further comprising:

providing a measuring unit which is kinematically supported with respect to
the flange portion and which includes a sensor for measuring a positional relationship
between the projection optical system and a predetermined member.

49, The method of claim 34, further comprising:

providing a micro-moving mechanism which micro-moves a member in which

the pattern is formed with respect to the projection optical system.
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50.  The method of claim 34, wherein the support device comprises a frame to
which one end of the flexible structure is attached, such that the projection optical system
hangs from the frame via the flexible structure; and further comprising:

providing a base which is supported by the frame via a vibration isolation
member; and

providing a stage which drives a member in which the pattern is formed, on
the base.

51.  The method of claim 50, wherein the vibration isolation member includes one
of a pivot and a flexure.

52.  The method of claim 50, further comprising:

providing a countermass which moves on the base so as to cancel a reaction
force that is generated by movement of the stage; and
providing a flexure which supports the countermass on the base.
53.  The method of claim 34, further comprising;:
arranging the projection optical system in a downflow environment.

54.  The method of claim 48, wherein the measuring unit includes a laser

interferometer, and further comprising:
providing a local gas flow system which performs a local downflow of a gas
with respect to an optical path of a laser beam used by the laser interferometer.

55.  The method of claim 34, further comprising:

providing a tube which is arranged along a side surface of the projection
optical system; and

providing a liquid supply which supplies a cooling liquid to the tube.
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