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supply. The plate is arranged to be positioned in proximity to the object such that the



30 invention, an apparatus that reduces particle

contam nation on a surface of an object includes a
nmenber having a surface proxinmate to the object, e.qg.,
wopoadrmz4sand a gas supply. The plate is arrapgedsiodszsoss
be positioned in proximty to the object such that the

3 W1, Gﬁﬁ@ﬂq@ 862scB4ali/ téé%?e@@lﬁé Q22 Bbjelt! Fhith isWih Eﬁt ieﬁlp&gture

a secon eraturgI and t he obj ect, which is of
fi r ST TR Ay grpareicdly & Segm e et PPy 5@15‘5? %lsaéélowo the space.
spackhe gIm ogaﬂmﬂmspmie;au&elmpﬂ ik Eﬁfeﬁth&ﬁﬁle ik so wirperatubeand lower than

spa
I O\A/ectﬁe ¥han %rﬁgé? Ir S?If %t%owl%e B‘EH‘ &'f’ 8%\’%? a’frbﬁgehom‘icﬁgﬁate 4
sec dﬁﬂqu@W-'S aradient ia thel@atmdt heave, b dtem@hotehe foyaghat idseitable for

P a1 @B phloP a6 S dfigper al ure oradi en:

abeld
in the gas and, hencsteP er no ic force that is

sui t abl elF¢e embpdimey ﬁgpbﬁﬁ@@b%@ lqapt at fivet oppringedefined therein

f r ot BRLREHRGhs AW 10dA8 RIRRGLAEAN inth BE spleat & dfcdudes
at Ie s a fi rs}aﬁdgem ng defined therein _that enables

t he © F'F%fwtbfa 2y alqdnclidp @ sregPy ensaing Aefined fheredtp sl second
1on snpammabmmg gisrfmgm pish ale@ﬂml% ﬁﬂd/mﬂ oS the li%h@é 16d8ny the
sec ng_defin er.e e openi ng.
ena F‘l% I‘Bfﬁ%e ‘%ace %%P béec{]a}?g P&’{% SIF'F P8 out of

the sp ao-éllwmg oraliele ahdeneafyrstifcease. | avetidiesltidid cerematat

fro gﬁﬂsﬁﬁha@l Jtl?ecstam@ ?egnﬁggﬁr(? &/ﬁl%@lis%g @Jﬁr%e%m?ﬁﬁ’lore%c eﬁgatﬁata convey

reticle an near
to PERelPYAvERY ffowb%reanlp irealltwey mrh@le s«a:maenmmvpewﬁmrrcws:Mgu le

13l | %Mﬁ?&yfsfgﬁlﬁt:ﬁﬁ'ﬁﬂ@ﬁﬂﬁﬁfs%trﬁoﬁ eﬁfeét@éﬂd?eff&r&ﬂ&v og. | By maintaining

partlc €S fromthe reticle reduces

conf &l &P‘?"ﬁ’) Reapt HE e 2k shsmigin e F@Ff’dﬁnia@iﬂ'yfe while providing a

s i g Bodiddaa Bliiliéd ek ifed spliceBicth @8 r@tfeleRal the %Bﬂrbﬁﬁ&faé& gance
icl.e an ear by surface

- bl SR an b G it R iele ST plu ST e
a poeshecbidie tempdrated gepaieni allows ﬂ]ﬁﬂ:mphheﬁd/\&ﬁj&s foh@nvey particles

t f
22 by o S ERTR A Seendh, 1 Rt e st and
neathp gassnm*fb&d@allyrﬁberqu sethe likadihodd dffte gae spepmb additional
gr a?irﬁ’c’i@s iith iRWec ik S TR t[eﬁ& Qﬁte sBkfes to convey

particles 20 away "from e reticle and the nearby
sur f ace ACFprding &#ﬂ?@’eb#'sp‘tch@f thepyesent invention, 2 apethod féracdyaiog

”HYpalﬁﬁ:ld RGRIiNAtibA bt £6flce ¥an b6t llﬂciiﬁlsé ﬂi@ﬁ&lingft shib@ mg as
etﬁltl nal t(ﬁ|eSI nto V|C|n|tyo

fhepr éhfg‘ﬁ’éﬁq atA&;R‘EW&F‘?ﬁ‘gW% afr{eareisya space

as [IEﬁhedeetﬁd@ﬁ th@rs&ﬁ'eﬁ:e of he Vigedt bl the é'hléI@% ﬂ%hfegf hak 8 AHE bidging

par Spsanta nat i.on rface of an o

PSR, R R s of e Beifetiosd S G oot Bofbe shietais

surdf acse:om:l tetoperamly. (it ntethad alBtSmplOéestpr@ﬁtﬁﬁig silenof Hy@hk in the

th [ ace of t

ob; By 24 BRGEG, 8 BihO8 AENEFRa IR h3EH: Big ol g
3 e fiprpsgpturh ntis owe tan bbid thefirst aepefure el thijeentd terspendiura,

firge b8P & Bhttt 91-0%%!1 ﬁmtupﬁ s%geéﬁ@ of a second

t enper at ure. hod also 1 ncl providing a flow

of a g al qug elnhngment the flow of the gas in the space creates a temperature

gradient in the space that enables the flow of the gas to convey any particles in the

space away from the suface of the object. In another embodiment, providing the flow

4



space defined between the surface of the object and

the shield, the gas being of a third 30 tenperature

that is ower than both the first tenperature and the
wexoswhibspper ature.  The flow of the gas is prowisshos/e2sess
through the first opening. In one enbodinent, the flow

of t bfahg@s i e fface BHACR cé‘-dlﬁ@ﬁﬁ%a@tottﬂm&& %inﬁééxﬁture and controlling

grad ent in bl.es the flow of the gas

to c ﬁ%ounéﬂ{fn‘ﬁ)%"ist%? gﬁ%‘gs 'i%]f?ugrh@ ¢ fEShoReBMgay from t he

surface afccortiiog ebjtilchothérnsm@oof terpraeh ﬁldrleﬁf&mt a,n apparatus arranged

prov 595
e far ot e R ey et e

tfh e acaﬁnm aEPETEICHl: @nd@ ganeppln ﬂ’h@)d:ﬂamhg hag hérsawglun un':baf second

t he ,ggsn What it BPed S of étrleca%t aﬁbﬁl%%ﬁ%ly 50 mTorr while

According to still "anot her aspect resen

i nv et $6677d 1gionhns 3 PEPE thatislassdlann thepressirg e%ﬂlp ﬁrSt tegiog. The

con tfﬂﬁﬂsﬁh@hﬁ@ anmgeﬁeﬁ Wahage oﬁjéct,aﬁd 2Ho8iGibndd R IhE HRS reBion. The

cha b a first E‘% g}?1 gerrent and a %6
suppli} SppEe éﬁ%?ﬂtﬁ’& i ?‘%{ha TR gTRge bR drox iy Adinst
egqi stm"aoaﬁoﬁﬂle objaa shdhrtisdt a Iﬁmgsm)facd’t&?xh@lﬁé esBite firsOdurfade of the

2 Shi ARG B eIl g 0 i S
fir @bjeﬁtegvﬁﬂrﬁrstmeperﬁtmm sid the Brstsurfgceanf thepiais of 2 scands
the (Qhebflre. AMGbal S gsg%{#@hgm% peg&@&efs%ﬁrcétﬂeeggg f% o A8

first 'scanning arr es a
arr W@t‘lfﬁﬂlﬂrléw thon the figst femperptuncging igves then gk sedend

16b] @Gipefatics) ah@éﬁop@falfeé ﬁﬁﬁ 1h8 Plfeaf @R bbfefiQo DAL aRRthphlietc
flrit surface of ie ect are substantlally

sep %ﬁtB&O‘B’)‘?y%nysR?B%" Sllfh ?F@C?W‘%’t frometle BRcctThe fi r st

sur f ace Ifacdob@nceobiilewt anothePispéect bf the preteBtiaeinBibnl a8 agfathins
t he f| rst. surface. of.

| ate | a, Seco
t enPEPREUP &SUNG PERuna, u’bf)‘??sgﬁ%ep(fcfiagiﬁgbjﬁ%@nﬁ%ﬁw PgmbHe
s pabeinghigstgagade praximae tohthe fikst obenipad atsevoad tunfate préximate to the
0 0
20 oo st Bftel Yo kbl GBI AR oraRiRhe i ligomoer
andandibe sspgudebicriguesubsienialy sehaqu)bmﬂ@m end asp a;lezzlecﬂeﬁned
CONYEN:tHARYH PRl ﬂo%h@ Baslall agsgﬁa&?ﬁﬁﬁm@‘flﬁy is cfo@épttg fe & second object

object. In_accordance with yet "anot her aspect

pr e¥WHp opehgnvhish is lﬁﬁerélﬁaéb%ape%ure dhat WEF tp ghefisgt gbigct. The

CONficsle ARG han Q8 s@p?!ltiﬁrag ta.spgilﬂa agas fow ﬁim@@a@& tThE aj%akﬁﬁsdlso

havi n XI etot
28, TG pbiga Griheenlt ML Surs D SN o g eged ongipfhe
S ecspméb sﬂl‘gjtﬁoilly akhe fisktheipeitdrel Th g @xbdditnynt] Be filBEobject is a
second o

h th
oo SR DHEEh doAFAL R R g ot e S e
a rmmlltee?‘ od efrétivéechiagt haerebl polybloscilie s nazahehdmtsr.an
associ aygd q&&s&&raavamgés  de PR an%&omﬁg BES0oparont upon

obj ect an op

30 peradinedhe foHewing §etélllf@§é$cﬂpf@ﬂ§ e smdwg thgtyjacious. fightee of the
noaﬁbﬁmglso has a gas supply that supplies a gas flow
to the space. The apparatus al so 25 includes a punping
arrangenent that causes the gas flow to be conveyed
t hrough the




space substantially away fromthe aperture. In one

enbodi nent the first object is a mrror associated

with an optical arrangenent and the second object is a
wetload/|z4dount ed on a reticle stage assenbly poous2005/025958
encl osed in a vacuum chanber. These and ot her

advanmﬂmmh@mwmtnwgﬁ@son w 'l becone

apparent _up 30 readi I | owi ng det ai | ed
Gober | pt i St st Bt R adieiod oy S kel ng groription

dr avdakesin cdnj M GOGIG tﬁ&%&ﬂpdﬁﬁﬁg m&%w&ﬁ%S BRI EF
DESCRI PTI OF TH Pﬁ e
under st 00 kl)y 3 QpeTanlimatic %pre? Og%d’gg%’ﬁ gfnexl&eme
tak evtrivioletdithography @rexpistia sysiren. acconpanyl ng drawi ngs in
whi ch: Fi .2 ks d (ﬁ?gq’al&hﬁgr @ﬁmﬁf?&n%f g ?eu\éieeél\ﬁealg:y surface, and

repr esentation o ortion an ext
ul t rEﬁ‘WcéﬂSé'{hlthaﬁﬂﬁgﬁC@é AYabiora s sefisiedhuoy el therpseoif ghermopheresis.
a di agr am*gatz,a % 2 IRPHBSANL Em@&tﬁﬁn ot thelal&l @fuga@ﬂe@% ena

surfaccﬁ % articles ich are attracte way from
t he TPRTT E9& Fiffectigh o ReoTiareestthanertegimettal fhe presgrt givention,
Ba i s a digash ﬁma&tgtamm@fe@&eﬁﬁaamn @tbnfpferaﬁif@grhﬁylﬁmoaﬁted with

g?i & gir’]vgfgg%n ee%g eﬁl reg g reﬁ?l% 8@ ]Eiﬁltéac%? ggrgﬁtw tlh an embodunent
[ nvelfthemsentj:ﬁ'erﬁiog 3b [ s a diagramatic . .

[ epr es el 430, ik SIRAEAL UL So oA BB LicA IHRELALET A bBrtion
agaslocte icle and are Shi

in & %Eﬂﬁﬁwmhwhamb@nﬂm Uit coolgd gasﬁecqgﬂeﬂemcphoretw
115NV @8kdsQR accbiddnce 4Athlaf eﬁb&ﬁuﬁ&{t @Fﬁ@%}h&%ﬂ@ﬁl@éﬁmﬁ ectional

side view representation of I on EUWV

li t hogr aﬁiﬁfbdh&%gﬁmmwcwﬂa@ég%ows Fedighgtion of oppriggsdl.e.,

t helopRiipe nsz;@ff&@ 4&,%@@@ wmcla@ga@ hRARAIER bwtebn @Rticle and a barrier
enbodi ms t Ofﬂ}% Sen ventl on. Fi 4b is a

di ag',ﬂ%? 198 ¥ fné‘W %?fgse%lﬁﬁnﬂ ation of

openi ngsFigi4cds g diagrpanativgotidd 2icof oflﬁngherléauﬁguhnomgfbpenings,
2%' glg & 5?1% s 458 Yr % AYX 91?0 grﬂlcﬁ 2 lggg 1}1%{ ﬁov@ Qe%(?en%areratgclle arnd a

i nv émlﬁltm accﬁrdgnce%thlas embaﬂmgmtaﬁﬂ'!aipresedbowemth| ew of

anot her Iy f

332 of g aot GBRal kR e F s ARARA,

r et Tegpest taﬁdhfaerenﬁdrnun@mg |bhmaw@mgdﬁe@e \wﬁt a3 egfpodiment of the

errbp,@gdgeﬁ{,enqﬁnt he present invention. Fig. ba is a

i agr a representation of .a reticle in a first
gosngt i gﬁ? $isa (B%%%@Eftﬂctr@ﬂ%wﬁmfémn%ﬂm pRepRdRpsition with

bar rektt toa diffeatid oSEinghidieR Ne. Sieheels TPRAAE differdnti@l pumping
present

e %g%r??gﬁbﬁ% B g pun it o BubeRe” EdRerSimapion

Fig. 5¢ is a diagrammatic representation of a reticle in a third position with

respect to a differential pumping batrier, i.e., reticle 512 and differential pumping
30  barrier 528 of Fig. Sa, in accordance with an embodiment of the present invention.
Fig. 5d is a diagrammatic representation of a reticle i.e., 1eticle 512 of Fig. 5a,
in two extreme positions, illustrating the application of an embodiment of the present

invention.



respect to a differential punping barrier, i.e.,

reticle 512 and differential punping barrler 528 of
Fig. 5a, in accordance with an enbodi nent of the
woesendzdspvention. Fig. 5c is a diagranmati C pCT/US2005/025958
representation of a reticle in a third position with
respect tmp 3e thiafdi@fmohdiekidd VidRiord rddye rvhﬁra sedon@ differential
reticle.512 and d|fferent|al u O barrier 528

of FYRPingbavten I Aceasdas KR gﬁ" ﬁﬁ&ﬁ SRRt ipfentiqre
present iFip/ 6hik ia didgrafnngtic Ede Vvisw af FhHt aghiifBEbddiment of the present
repr&;gﬁ%gtlon of areticlei.e., reticle 512 of Fig.
5a, Wo extrene positions, illustrating the

appl i cat iFign 6 ofa Werkelingodi sidatiew feptebentyios st EUV lithography

: 2v gslﬁtblﬁ'ﬂn a2 OB/ ggwﬁ% ﬁfﬁ@é@&ﬁ{ lggeﬁﬁ Fig. 5e

ranmati ¢ side view a second
di f f er enfiga¥ ispumprerflopedisgrap thhdb@@t@afmgéemmciﬁpd with
e b el Rty DfemiddfauefoP &Rt ih RKEHRECE Rith Bh Bmbodimdn® oPthe present
di agrammuati ¢ side view of yet another enbodi nent of
the%ﬁ?ﬁ'ﬁht invention. 5 Fig. 6 is a bl ock diagram
Wi de- vi ewigl &ﬁraﬁﬁtﬁzeﬁs&‘tobv(ﬂiag@ém ﬁﬁwEilMsﬂrdtésh]ﬁ@t@@ BgocigtycB RN

in accordance _wth nt _of the esent ..

| v SRS 40 o8 LR HT  pironts g SRpediment of the
|Ila$$mamaemtme steps associated with fabricating a

sem condpgt

ot ho. pt o MDA ARGl v Bl RAE b e
di agiaameswmbinwhich ydlizesa wicle phield tcapeteqssmlean extorgands with an
187 O‘éﬁt%§d1ﬁgnt%fﬂ@fp?e§ent lnvéntionst ep 1304 of Fig. 7, in
accordance wth an enbodi nent of the present

invention. Fig. 9 is a diagrammtic cross-sectiona

\?\jq d@r?zimm @@semgi\rimml Emlmﬂmmers st age assen‘lol y
| C ut ret.l Ccl e Ie ectaretce
in accor %%frﬁméﬂn oy &l ﬁltf ?cﬁ%?fﬁ'e%ﬁsesf??é‘ a8 Felic ﬁ?sedm
i nv emanmmummmm 1@&@@3119@3@15 ﬂﬁy'ﬁbﬁgmefl\rﬁhﬂfﬁy of
ar n rit Il ace. .
25t befibhaf O RO AT OB i, pRBE AT R e bursrors gt prcte
( Euﬁpmlaurbcbmgiscmwagssss impertard o ensurp the intsgzity didithagraply i ty
of ZRca6 SENIRGLIR! e ?1{)% @ﬂmld irgcgné %?ndi«%ttﬁrf;l}g%sthe yse of of

Hence prot ectl ng cri sur aces retic
ai r pdkisles. Howeram nelisles are goi syiiehlq fenvuserinpreisstingsuriases of EUV

| Nt gekled. YWhile hérdRaraR hé’alstﬁffﬁ&ﬁféf‘iﬁ?r oteSHFBefic®] dubh®s ﬁ%fne
icles through the use, of

rotected fron1a|r ornf ? L
§e| Pl contapnatio ot @ sHaht gRsPressire ssmssaﬂ TRaTpiEIng ge
i N gurfatebiting psdxhﬁlqptea rétfcleRtlY lowetehpbgfire M tha of the reticle to

thenn oresi,s i,s.als fective in otectin eticle
surf Eh %orenc forces % acI f? eI Causes ermg{ expans%on agd 5lstort1%n

Wlﬂlln an overall EUV lithography system.

By introducinga gas that flows between a reticle and a nearby surface, e.g., a

30 reticle shield, that is at a cooler temperature than those of the reticle and the nearby

surface, thermophoresis may be used to convey particles away from the reticle while
the reticle may be maintained at substantially the same temperature as the nearby
surface. The cooler gas will typically establish local temperature gradients adjacent to
both the reticle and the nearby surface, thereby establishing thermophoretic forces
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25 particle contam nati on when at |east a slight gas
pressure is present, maintaining a surface that is in
proximty to a reticle at a | ower tenperature than
woabosafizdshe reticle to enabl e thernophoreti cedOUSOES/025958
to act often causes thermal expansion and distortion

Wi t h\kfﬁlclﬁﬁ}ﬂl@fﬁétﬂ‘eiy skebh pairiicng gﬁr%pﬂ?dﬁn BB Rt and the nearby

intro hat flo ween a reticle and
n earﬁ‘z‘?fu g?"ﬁ‘& 3‘,‘9‘ r‘“é“’t? and the n V\%P Sé‘ff(g‘i‘?l aFe wppiamgd aﬁsﬂﬁ*@npﬁlﬁ’é{‘e
a caomine tenfperiped, airtitie cbxhaﬁlniﬂ&ﬁ 8£the fetitia naly &k rzihedpwhiletthe

f L. b d.
e g4 5 AL TROORR A U R e SRR
e mai nt A hﬁwowﬁmgmbatweny surfpge obametitle apbr sartfmee)f asencle
the fepiRy ten@@{aﬁl?&ﬁat id Bfo1er Bi2h b &&%@ra‘fﬂr&s f 'iﬁé%tﬁ:?é An}i the reticle

establish o t enper at ure gr adi ace

bot ifhick@llpws 4 tepperghier gradion e frmed irf the gas bph‘@pre@y veticle and the

est abiideshieny Wimeﬁf@&JanoqtlgSC3J elil @6 %Jfomn%ﬁ Q64 Qiln%él%e
PCTI US2005/ 025958  whi ch wi ectively swee

par t&F49fegkb Wﬁ?ﬁl%ﬁi‘fﬂﬁhatrﬁ%’krsglleﬁdc‘i‘”@ b epotifs lﬂé%ﬁo@eme with
Hur faa eﬁbocﬁmaﬁ ef fhi @resent inddrRiomNAs shbem RERIE By, henfaa6led i 312 is

b
par Ry R R Biek 6y it P AR TOE R i 2 o for
whi leganitvea refide elnelila bopdaryt Tager ﬁhﬂ is éoqmadl Béana swaxfade of reticle 304
di stoff b&g@ &ftsﬁ msfoﬂll.eﬁ%ga's&@acé bR rﬁc!u;{dgrg fidg?%@ 16, 318 are

The I ntr etween a sur
r et igeneglly n*@naerélwmft@:rest @f cogled g HPReas wilh bemlerstoog by those skilied

1€ MRehaki sfict Makad if b6RRALS 'iayEﬂg 3. i3 T@ mtaf PREALY HEste Py reticle

the reticle and the reticlie shieid | ows a
tenﬁ%‘}aéldlfl“ép“@ﬁ%l@ﬁ?"“f’@ybe formed in the gas between

the reticCddr %EHZB 1L ﬁﬁncall? tdtabllishes bl tdnpelihich giaefts 82 8nd Quse

Fi 3a, an n of..a tenperature

or SBiemAibbaate o ik el PR G I et cars PRt i move
W | hwigefrehe Baﬁb]le B%andmuﬁ'meéﬂ%iaﬂdtéffemtdly HeOswept iewhlailawesticooled
z@f %ﬂ;gﬂﬁ)rﬁ i arhc 600}1 natl of%e%ﬁ%m Y s v%él 48 doaﬁig%eﬁglgtagmlgttaﬁon

coo nt roduce

r et Pfﬂuafa®@ﬁganﬂbar6§uneﬂace 308 near reticle 304, as for

exanpl e gy BEtd £4iGrahih Sl dep s LYol PUED ticle and
f or med nfggar a su%race Y erete icle 3040 da%l etvh‘?’%&un cean a

| ayBgarby pprfyes, 4 graealgd ﬁ@a?rl’z‘- sflfig dacand gdemmmtize avfagilentay e r s
316accerlifhed ith alﬂ Sﬁﬁ&cﬁhéﬂé of\ﬁf ﬁegent ﬁaéﬂm&h eA Ee%ﬁjlteraﬁfre 5&1&:&@20
as. W naer 00 nose s I n
2¥h easa?%ateds‘wﬂtf@deﬁ gii% el b ﬁ&ﬁ? the fea’yeﬁaglr%%ﬂg@fs Sy
be mfcbciradtély gﬁ@:ﬁﬁlﬁ s yicatel B{Sﬁ@ﬂbtﬁ% 80w thé la:Stﬂbﬁal@ﬁperature
r es ectily ta | es
| o A REEY neP ot iR bl o Bty TR 315
t heMowgemardlyl the iempemmrt disthibutiea issdobh thlighl Miolesﬂ“tempd_rdture is
9o ol SPHAR B REeG Gndfy AR 3 16 B LRRISE 6 Wgte e
3¢ | overopst deptesthr@CrgdoBHiay lagentld, ang hmmdubréayer 318, as indicated at
co @ﬁﬂt@ﬁ&dl@& éﬁgre(:ﬁ{eﬁ ?ﬂa@thg’ Qtﬂ‘uaéiﬁroﬁ@ df a J’S@%‘I&é gﬂs@ibution may

contam nati on surface
vary widely.

A cooled gas such as cooled gas 312 may be introduced into an EUV
lithography apparatus using a gas source or supply that is substantially external to the
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Fig. 3b is a diagranmatic representati on of cool ed gas
between a reticle and a nearby surface, e.g., cool ed
gas 312 of Fig. 3a, and a tenperature gradient in
wooosstlanee Wt h an enbodi nent of the present pCT/US2005/025958
i nvention. A tenperature gradient 320 25 associ at ed

W t happ 0o drigam idd diagfrmBR: 646 Bectibil silidGied SUPRLAIHNL S a

di stri bution_j pr oxi mat el y gaussi an, _as 1 ndi cated

by diesignabat FU?(&I%%@PIIWI%&FPW@“ FSqooled gprdp stepie

bei nifermopistretiatiorats iy adtofiiande wWittanesboddaeit ity pleddt®invéitBn. An

oy LB irtem BP0 oML 8 M 41P e € smndapeion 411 e

t%e e subsiadially sepapipd by a duieminial huhlﬁmmbarha‘tm eﬂa tmocim cldeiy. A

l ay é?sg%g?e g??gﬁhggﬁg%ﬂk%ﬁ{m%&g %ér% oun ry %gmn

| ay et 0.3igle agpeespurel pidess dum approd@ately | 1tmEho mle da hyar vacuum, is

appr@&ﬁﬁgﬁjﬂg&@m;@@ﬁnaﬁ uaI prof| le of a tenperature
di stribution ]éﬂyvary A cool ed gas such as

cool ed gadetsier is |hﬁ]firbé56€|%’é¥? chyak#08 frapiggoupled to a reticle
ioi t h;t'agé awagem.pmmmm AZR Ae HafhtaHed atc@pﬁmnw{w same

t hat ubst ant | nal to

2000 HEERED b VRSB aT b MRl a6 e Frepieduing gooers
di ag%mmaba mtr@dtmsisﬂmglt oeniaks 432 ceo v e beﬂm@ﬁeﬂiﬁlmmaﬂd

of [

o SRRl 20, B SR MR G ARTR ] S
ac c 8rfipveeoniplions 4249. én’owfﬁ@ﬁlme@f: filtire 435 lessebﬂ used to filter particles

15NV @iMdr &3-gad i3 thé%dy pﬁdsésri&gﬁg% ¥mﬁél"§§9@ﬁﬁo éig g%a.'cgﬁ%%ge%%et?cle 412

first_region 41 nd a second region 411 are
sub&RHHArTE separ ated by a differential punping

- barrier d;?a&lngg ?Iﬂfr{u@l geﬁérgllyﬁ_%l s@hthr _?ﬁﬁcel@ oBoF160LsHapes and sizes. As
appr.oxi mat e [ i Torr (m of .nore |s .
ﬁ‘%°§?‘ﬁ%§l 4. pponine Bppe %i%e Oambﬁtén%ﬂps Fwd gpaings.
| esﬂltblhawdapqarenmgsmzeiny)é Be 8100 4s shown i Fig. acnfta]iou\llrﬁlﬁ‘d.ﬂpﬁitecmted
411 Ll
2 RRhOhAIRES: il BRIA9 % (R ORe Sina e Foieg oFqipins2
t 0 may wry widely. I@geneageh@hmmg@the nenfigGratiomoibphEingsi482 may be
428
CIRER tsr@ﬁaﬂfa%'agﬂ W@ﬁﬁg@%ﬁfé&; t%%e %mn%eﬁtabhshed

t enper ature
416 and Ges ﬂ@b@%@m&h@e@@@ 43¢ énto ﬂmpmyetbfeen miidloéiicad

t N1 Qs 49PQRILAERs 134 tdiffeinde SRRERs REIMRIOrkiBlke 48D Saabhier
fnd barrler 428. The flow of the gas is approximtely

antSeitd cases hernoploretisfprog ip é?PVBX/PaTE%%‘? apag jom reticle 412 and
C Orfiafridr HZS. %%&ucbﬂn@ﬁﬁe enbadi mtgh aﬁ bpehBigSor4BErenaybe

T e

r et RIEV beahil @ paﬁnhi'o@r 111 should B8appfgoiated igss al4dAghgy may escape
g€ rﬁd’n?i)%@eeg%%tfc 0413 agébar{lér 4g§ & 18’[% e aéllngig%e RE@P grgglgn 910 or

openi n
305 eripig secghd @gigsﬂéhttheadmoymrc@ @Mh@ peapasgstypically not excessive

enough to significantly alter the pressure in first region 410 or to compromise the

vacuum in second region 411.
The gas introduced between reticle 412 and barrier 428 may be a light gas such
as helium or hydrogen. In general, the gas is a pure gas that absorbs EUV radiation. In
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Al ternatively, openings 432" may be slots as shown in
Fig. 4c. It should be appreciated 20 that the nunber
of openings 432, as well as the size and the shapes of

WeEnbdg34¢432, may vary widely. In general, therabapgo2soss
and the configuration of openings 432 nmay be chosen

to esmAllod taBeiRgAK bR BIRIY hdtdf GRyabh@NMAe Easgﬁasz HeQrgd® or
efficj entI est.abl i she that flows throu
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barr shewn)flsﬂﬁcleaé ablcalhamrt of esible tsR AP AFApathiedrt odadiregdnsnay often

dj d
cau iR Al B ol P IR UZ o Gl 5 avay
fYomret |D§1Iﬂeg H@Qgranw: drposufeeretid2 812 iFlsempai tacicirdgonfegbobethe
convgx s 13y QUL A8E QRGNS arrfllpedlbd: 164 21§§ te \Aﬂrhe 4&“5%& ng

aperture 436, eflne W thin barrier
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fro bet nretlce41€¢ﬁ‘ ol
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X C AR Spor ERAU Yot SN SRR Kot e e D iR BEAS aas.

in fir r 1o conprom
second r bg}rdm tojthdintaifiretiofpads! 2|ancl bamiueqél atxgbsentinlly tbe szmiee

412 c@ﬁ&ganp@ﬁlﬁbr@ﬁu %%eEF%%’ reﬁlgvéﬁ lJér t%okgﬁ'&mﬁg %EE a tﬁéchﬁtﬁ% | Bk
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abs éﬁ/ %wffﬁ%rplaﬂw@ﬁg rqtlﬁle 492 w0 ROBEA Izam: provided. To
1BCT/f4é§aQQ M@%&&oma&i@mraa 408, (REMAGnAIAibI M5 GASbIHE T
.o the gas nmay be argon or

L IR L S ———
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ni t FSGER Hay ™ ofY Eh*2Be u?&‘g g?‘ﬂﬂfﬁ g.n ?eﬁ Tegﬁ‘ﬁ?ég’éi EUV

bet wdention i mkses ddRghogninadBé, and ﬁ&&herﬁndﬁﬂmmgmay need to be

I 12 i cann back and
? or P%g tcgoé\%fe I%Pﬁ%( E&z l"fgﬁ rcrl]x[o%%[lspgh%atﬂ %’1& ﬂ%w%)‘g glas 1? %atca % tage
ar r pieperfersl tuémmheaM@mcer pﬁthe ga5] Bewm the lowpreasuroeidhe gus, the
t enpeg @Jp%l@r ris QEQVJIQ Qﬁa?lf B{dqhé eﬂz%uﬁpmgtt%ﬂa&veﬁ %&ereurﬁé“ﬁtz and
are, caused cool e war ni n
up BETiErgs g‘&&l’lﬁnﬁﬁét e?‘?f"s%‘éﬁ‘ht act with reti cI e 412 and

barrier T%%de?ﬁ&ihegﬁxﬁﬁ{taféowleh%a%h%@@ﬂe%lv%urteﬁzl\é B¢ BGR Between a
e a e

uch war m hg of the gas 10
2§ RSP A i ARt PTG i RO HEdREaF ool Figbe
of dhnedoyasat dMes debﬁldﬁ@?apﬁpﬁé pwﬁt@ﬁlg(w &ialré’cgle4 F6r e:é&rﬁhbh‘zhwhen a
oftepclr esults |

or dert & Wi Af ét‘eﬁne PSP’ingf% 1%35 éﬁ?ﬁ&ﬁ!g}lﬁ aélropﬁlggg gﬁopemngs
s ubwhignard abt effettively savepeddyrise mtitle theyrheshat off eAs showh éellig. Sa,

bR EROY A Sl d A M0 Bk Bl BT LIRC snee
3y 2 gurppgenisat W@vﬁr@é@mﬂr@%@ shlaleh nethleﬁlél maisarositioned such that
corﬁé;e%gscy‘szp%@ﬁu £E bR Biectity BRkrel B iRfs! 598 AdwevdBYvnbE

use
reticle 512 is at an extreme point of travel such that opening 532b is not effectively

covered by reticle 512, as shown in Fig, 5b, a gas flow through opening 532b may be
.. shut off. Alternatively, when reticle 512 is at another exireme point of travel such that
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thermally isolate barrier 428 fromthe surrounding
structures. The nmechanismfor effectively heating
reticle 412 and barrier 428 may generally be any
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25504",  eFigertrheys apotbsrebedipggs of &?g@%ﬂ%@ Gep jsdpigodgaed intg ghe
t ha@amzmbmamﬁdwm Aftaf{en 528 rﬂﬁmrgalgag @ieRSI0LMATS0b. The

V\/nenretlcle5 t i.on of travel.
S et e e e e M R i Bh s prsey s Gpgon
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sa | eviel r et cle mhlch
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| ocati on nee
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positioning stage by utilizing an El-core actuator.
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projection optics mirrors within projection optics environment 1216 may be protected
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Transferring the circuit pattemn of the reticle of the wafer generally includes scanming a
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photollthogra S cess of° expo
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Wi t befveeneeticnd QldFal I&wl&shﬁld‘ha%bo% d]:ﬁ:@iged EQ@oled gas may be used in
Senlcondgﬁtor I Cce |S§ﬁsse asseﬁ%? F

t he PRERBIRAYE eafur aw&éta‘gl &egalqp;wqemocra@@ keppypartqles from
160t bbmmttramedtt@ thewaife Bur@icC.| RGOS ﬁﬁSﬁﬁﬂu&ﬁbﬁ@f@ Gooled gas flow

proge ckagi n
Cond RraR B w8 LA ST P bR pugi Bttt e wafer
a profess bk kowegidagan fromhibalafedsutfger at es the steps

associ at S, in the se of . .
f abric at1|§ ] \Méaté Er%t(c): %ﬁé? @g% é@ gcg bleﬁveg\%%roer 215 ﬁ%‘g 2 Trfiglp shield
0 hat cewrpdidibaanrdesasibed #ﬁebﬂplg@edﬁd byi qovlerstthag are id prosingity to
2(13 1apeuﬁ1 m%érr&ﬁ,@@sh@id am&@f‘s & cobﬁd 'hQé A deslﬁﬁe'a o E@Eﬁ locally

Sste } which is a enlca va epOSI | ONn
0 egn

ste I S’P‘ﬁ%‘l’%ﬂﬂ"@ﬂﬁ?ﬁ ey ereey. theé aﬁ@ﬁrmaé’dae@ﬁolﬁﬁby stantially

SUT §BGeitab@nERhdnih indSultatd b Maliitior], MeB8Emay Bk 2 SRitable
1313, el eCt&Eﬂpﬂt“e%hg e formed on the waf er by vapor

dep‘%?§ﬂafif°6ﬁx g%f’r?g"lh’efj‘ elum priyAoged in t he waf er

usi ng s Shisstaatisllyainy yuinbls nfdchdne Iﬁajmétdﬁélﬂﬁ h:rlﬁtlnﬁzgﬁ the 2e5nperature
€ SKiI e (A

24, bRty RS ARRN R 67 e i SRt Byeger

pr b @me@‘smwgnfg b@ﬁ@ das thatr\:abmvsledimrthdfujpawaieﬁﬁed between the reticle
Pr 0G8 eidifie sEid ARE oo aﬁg}%{lsgchkéﬁltéﬁ? el 35,890 1%1?,37 gonerally

sel ectigns nmade in ea{%ste e conc
of VaP¥idlis chemicals to use in form ng an insul ation

Fil mi nAShe@bidbgerniB Y. éi%:@@ﬂﬁldfa f12§@9f‘1¢1 ré’ﬁ&sn%hé}gny

re ui ments. 30 At ea sta roces

3 dien eespiPet st esbbamil et Toisbrptee ewdronment or
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prOJectmn optics environment. By way of example, openings may exist in a reticle

-shield to accommodate alignment microscopes and an interferometer fixed mirror. As
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exposure device nmay be used to transfer the circuit
pattern of a reticle to a wafer. Transferring the
circuit pattern of the reticle of the wafer generally
wochendasiescanni ng a 16 WO 2006/ 012462 PCT/US2005/025958
PCT/ US2005/ 025958 reticl e scanni ng stage whi ch may,

[ n Ogﬁlfbmq‘i@&irdﬁgm such sl déﬂlﬁm.&laﬁ&{ & Qaﬁélgspﬁﬁy beke W%m the
V|br%§&oq§.dﬁﬁter t he %;rCUIt. attern on a reglcle IS

t r anSPEF FRHL8™S opmgpatiop REPaLtles oy b prsportaddhrough any other
dev ebympiads intthestiage Bl . HOnoe:, ishbe @xhRtntesWafv@En a feticle stage

deve t Is) resi dual ot or.esi st
e.g. %IR’?E%D%J g%@sa}é&%rég]to{é P {)tgh@ Q% (PPRgLs %‘erﬁifglg'emfa@r?fﬁ’{?@ﬂé%g? the
el c hfonductanggsydiidhypccrr thosishshelided blirapertine @oe s@xamination
hot j ' ' .
P gl b ih o S Rgth R oy el iue BB copsidered to e

t he xg}a{l?elmg{igiblpe. circuit patterns may be forned
through tWgle iienRRé ottd Q6 ASF it (RjRERRMIESSSEAIsHM M Pmay be suitable

post; processi ng st eps. t hough only.a few enbodinents
b PR Aechb ion et S otiE oY rceopi i wif TPRcl
Khouhidldyeay e daitableciachrbthering biker @ipeesits of A SIS stHRWHRS

mbagdi.ed i t ific.f i t t )
dep i sh FUTHNGE O B lpiriscaes By W= grasisosiog
i nvent flonand aBytickeshiedd. exanpl e, while the use of a

cool ed i t ' .\een
Pt of Tkl i B0 PRI b WD o5 BEAKE
cooFEtgtally thpsame ogpeturey In gpesorbeiliment, geetiolef and the barrier may
1SUr haeeliffGer Shpblabsd thh oV RRRY Bt téﬁ%éf&?cﬁ‘reto?a KSR gas

particles from15 being attracted to the wafer

sur faieduced ptogspacs Rhveet e etieia9d thetbrsiar. cFapisciheretiele gugthe

f | obarribmm4yriaxd dhghtly difer@ntrerhRianSy afs%‘r% BB dhtrd Rimperatures
waf e

enabl t gassi roducts .of the r. rface to be
con?/rg%g%lfu e’-g}ﬁ%"rn‘g?ﬁmmﬁw ffhescaplﬁ%aé .Pr%dgaﬁet%’Vﬁ%& thp getiplg and
be thtroidueiduut depariing Spadie spiel welbdscapd @thpreseatiflvention,

et [ been descrihed as bej .
2 ol B W hhen AR BEDEL B toko a8 0 Epsd e
i n #dhe iByanbipreis o te bellimitpdie thegietadls givai fedbig dst hasbehaetiied
desgfinih & séshe BEMB JpgeRclayms, COOl €d. 11 shoul d be
" appreci ated, however, that a gas may be cool ed by
- substantially any suitable nechanismin a suitable
| ocation. In addition, the gas nay be any suitable
gas, as for exanple a light gas such as helium or
hydrogen. Substantially any suitable nmechani sm may be
used to maintain the tenperature 25 of the reticle
and the tenperature of a reticle shield at a
tenperature that is wanner than the tenperature of a
cool ed gas that is provided in the space defined
between the reticle and the reticle shield. The
configuration of such suitable nmechani snms may
generally vary widely. A fixed blind aperture, e.g.,
fixed blind aperture 1224 of Fig. 9, has generally
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30 been descri bed as being the only channel between a
reticle stage environnent or chanber and a projection
optics environnent or chanber. It should be

vidergiiesd, however, that there may be ot her pCihvasoved/es958
between a reticle stage environment and a projection

opt | WIASNIS CTOAIVEHTE IS: By way of exanpl e, openi ngs may

o cr bscogRumRira franbelf F o el R PRRaR: e hriRg of

WO 20461, Ge2pp2atRChmp8aan5s5/ 025958 gas flow i s arranged
bt ha . h .

suc aty n?&%%ﬁ&g&g%:s%%? broRffatd & Iﬂ%:lob 2 émﬁ% %ﬁﬁgg}beﬂa\é@}{anged

fromthe reti ] Some con ) )
par t eroxEify hyobieeimapbatteomenhes ensihepiyjechem eybstantially
Openjchisied By 4 $8cd, Rhdrbih BreDBic6diflor dHRYRYMBFerat@s atd Ve member is of a

conduct ances bet_vveen a reticle stage ‘environnent and
a prsfEeisEsagpeieed environnent is generally small

conpar g;ﬂ il Suply, FhC@B SlpplyR g arripbd b SAFIyih gisTRAUE 'ﬂaegsbﬁe,
i X nd aperture, any cont. ation . transpaor.te,

t hr QLo BT B st SRR P B bt i RgHcn S ower
10 k éhap thefisomspalgnre dnd lowbetharr thd sbondabrypanagyk, whichdiethe gas is
Whi | : ' QR Lon. wth .

rot 1P it St 81088 ool o o Reti5 el ckorRortic fooe
pr ojteenveiany peiticlss ntthrespageaway framdlesobjdcbw i n

conjunction with a reticle 10 shield may be suitable

for _protecting other conmponents of an overall system
whi éh  uthq appaanusef gaiy 1 el the mesgperiiprdidatyatdeast a first opening
15! | defida thiefsin, ARl fir Spdhing Ring Arrhgre® fdingKIE 8 gkSfldiBtoPassdas

flow and a.reticle shield. Areticle and a barrier or
a rglefegtfrgu@ﬁi“éf"g"ﬁ%\%c%een descri bed as having

substantially the sanme tenperature. In one enbodi nent,
the,reti.gle. an banri.er. 15 ha di fferent .

t onder at shecPifhul M1 oS n B madter i Beld b Bl SRnine

c ooHefihed) thereim theseheud cpering being spragel to enabbethe gdsdlowat pask e
28N B e Pt oF BB LpabSto ob | '

may haveajs%ﬁiaglﬁﬁ)? di %Pfaer er?t%%?r}%??&ﬂmc%? g{;ﬂ%épg%oar%?g[éh%e

t heotipdt prsh ey foahipemarbites are both higher than the
- tenperature of the cooled gas provided between the

reticle and the bharrier wthout departing,fromthe

spi Fi t Bﬁn@rw&g glagt 3 phereiythessepnd jopcrang § Bithersgyanged to

Thesmble a®earh bfexreRs althvicsaradihem epss tRrefiLoph asd 685 86 surface
,8S étlﬁ%u%tégtive and not restrictive, and the

I nvetT O %"'s not to be limited to the details given
herein, but nmay be nodified wthin the scope of the

_appende | aj ) . 62 PCT/ US2005/ 025958
V\HA?‘ I Sdfegﬂﬁ%%sloé&a% éﬁggl_jﬁlgcar}gdg?%s arranged to reduce
parti cl @ cedmzanmpregmegnthe pooding yrdngereent beiagcoupled to the gas supply

to cool the gas to the third temperature before the gas flow passes through the first

30  opening.
6. The apparatus of claim 5 wherein the cooling arrangement is arranged in

proximity to the first opening.
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obj ect, the apparatus conprising: a nenber having a
surface proximate to the object, the nenber being
arranged 5 in proximty to the object such that the
wendoedolasd t he object are substantially separeat/eshobsozsoss
a space, vvherei n the object is of a first tenperature

and j.he MBERGHhS o9£1a1ﬁ12 SEEAN the bRMBEY B GiclABSh 288 5he
suppl y, the gas su p y. bei ng arran%ed to supply a gas

f I ovitogge bytes St%%“%“%]é‘i/ﬁrﬁ P he space a

tenperature di strl bution the m ni mum of which is | ower

10 t eflr d | ower than the

seco d t ﬁ’lsglnq%@f# glgﬁlgs is arranged to

gooper at e stagd atnangﬁmm'e e gamoingdmenbbyirgctratged ¢o emble the object
thergrg)&%goe{ngtl c force to convey any particles in the
space avvay fromthe object. 2. The apparatus of claim

1 wher ei Achusk, therhyels beingconrledsto ghe stagn gwangement and asagsdrig

15 dgfdonest dherein, the first opening being arranged

to enabl e the gas £l ow to pass therethrough and into
the space. 3. The apparatus of claim2 wherein the

1enger i wad atgmmaomﬁmm&vaEm gagedefahgramdnt ihaidk B ledshehe

o paEs e SepHpak e ok aRe it ioh rebfadpy s

convayack bethpabjedtcl es in the space away fromthe

obj ect and away fromthe nenber. 4. The apparatus of
claim3 wherein the second opening is further arranged
t o 18nabTle appiyetasviclainttwherein the firstipinpéramrerand ihgsgcond t o
.as&ﬂﬂg@aﬁﬁgmgﬂg&ﬁgﬁymﬁnghe surface 25 of the

obj ect’ 5. The apparatts of claim2 further including:
a cooling arrangenent, the cooling arrangenment being
couphed 1R dPRatBASt chikR R WherelGhEMBhbdrikea @6, to the
third tenperature before the gas flow passes through
the first 30 opening. 6. The apparatus of claim5b
whelzi n Theeppasths 6iglaan 1 dngenaciding arranged in

roximty to the firs 19 VO 20 124

BT uso sl bbSigems S iadiion e Ve 1 ek Wi
t heradatibebeifigartangad to providelesexaeme z]:ﬂanplet lhaem o th;a;_sur@ce of the

bei LRl i .
%g&?}%&b iy ug&ﬁ f’uﬁ %quﬁ ftﬁ%mﬁé}%lg ihe%ﬂﬁgsi nggretlc-:le
St ag the mamyseecle NS erges P pERSEE mﬁa@@pﬁge reicle during an

ar r aged WidvEREbSgAG pRRbECt 1O scan; and

25

13. A device manufactured with the apparatus of claim 12.

14. A wafer on which an image has been formed using the apparatus of claim 12.

15. A method for reducing particle contamination on a surface of an object, the
30  method comprising:
providing a shield in proximity to the surface of the object, the shield being
positioned such that there is a space defined between the surface of the object and the
shield, the shield having a first opening defined therein, wherein the surface of the

object is of a first temperature and the shield is of a second femperature; and
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a chuck, the chuck being coupled to the stage

arrangenent and arranged to support the object. 10 9.
The apparatus of claim@8 wherein the stage arrangenent
wocleoidasieat | east one skirt, the at | east onpCEk$2005/025958
having a surface that is at substantially a sane |evel

as a S UpibRaRe @fftotet 2 2 @Y 18 e spakl defila@ bapa tBé 4ifacd of the object
claim V\@elr ethn the fiyst terrper ature "md t he tﬁecond
Blthr

15 @eﬂﬁl@ e g SRR i e @R disioutiop Heppfjpimurm of
appashadhisloots iircthah the Vilre te@iperafufeandéwiBetond En’@ezphlai, wherein fhe

12. .The parat cl aj f r including: 20 a
somﬂé’g’ gﬁf) f?é"doﬁfi %@ﬁeeﬁm}[%%gﬁ on, the source of
extrene ult raV| ol et radiation being arranged to

proyide fn & Jdeamaum m{éreh% ftﬁ%f‘tﬁe%ﬂ ﬁqhesgﬁséea&eﬁnéaf

t he "“obj ect through peni n fine
rre nbefween e pusfape effiee @lﬂcbf&ﬂd thesshigldrip fryamped to gFateemperature

ieh®in hesPdck HaerdMeSine Now 'bﬂﬂie e4b tb GorvEPABJarticht® in the

sur ace of the reticle_ durin extreme ultraviol et
i t RAGE aYsyrgs B gutace ﬁ@’le"% devi ce manufactured with
10he apparat us of claim12. 14. A wafer on which an

i mage h rmed appar 2.
R e e e
sur baﬁdemﬂ&rspwbjawa‘stﬁomldeshtem nmet hod conpri sing:
providing a shield in proximty to the surface of the
obj ect, -the shield being positioned such that there

i s &8.spakhe mepstiod néelaielt ket fhe skield pascresepmdiopenieafede
18Nd ey stk e ihk ABw DR 1R el DBVdyR the Partibiesin t@@@ﬁéé’hgzay from

defined therein, wherein the surface of the object is
of hemmase of e phisch fhough v dotond ORI d i s of a second
ten‘per ature; and 20 V\D 2006/ 012462 PCT/ US2005/ 025958
pro a fl s i n e space defined between
theY%urf &eto toﬁ aIBb ftheéi‘ﬂ? & shiel d, the gas

havi ng Ip’ﬂowhdiﬁg Sb&iﬁﬁhﬁugiﬂﬂm saceidopeniolg édﬁnad)mtth@shieﬂd} ¢he beam
ol B pesa ity B AR o ihepof B cbiee

flow of the gas |s prow ded through the first openl ng.

hlﬁ: o TRIHIQ It gzu%nc dlﬁ}ehg’}tam%g kY3 ffo@eofftﬂe%% ﬁlf thé Qﬁce

gas |n t he space ween he surface of
obj dafimedibrivech dhehitfege @t rhg ofiestapd g shipld inclides o
t enper atcuaﬁlgtﬂargisltoecﬁéthirﬂtéﬂperaﬁ@eeﬁdthat enabl es the

flowof t he to convey an rticle
contro]l?ng the amount of tﬁ/e gas ﬁ]ap ﬁlows tl(l:r ﬁrsrI opening.

21.  The method of claim 15 wherein the object is a reticle and shield is a reticle
shield.

30 22. The method of claim 21 wherein the reticle is arranged to be used with an

extreme uliraviolet lithography process.

23,  Anapparatus arranged to reduce particle contamination on a surface of an

object, the apparatus comprising:
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space away fromthe surface of the object. 10 17. The

nmet hod of claim 16 wherein the flow of the gas further
conveys the particles in the space away fromthe
wioi2006e012468. The net hod of claim 16 wherein t hecetismba2s9ss
has a second openi ng defined 15 therein, and wherein

the flows elﬁmtb&e IR BarRID UM Sy 4 106 rélgziﬂd anala@&ohmrdgm HPHaREe
away f.rom .the surf e, of the.ob

o oo I Ao ee RIS ATRBEY o0 M1ATs B pespRigpion baving
i nclaygésage thpnﬂelsﬂhﬂgthaphmoﬂhecﬁmtegtohg second openi ng

Subst ant F 31t o i eheristE nEATooting Bl BOHE g o
ébj ecan, ﬂl@@Jeciﬂﬂ:@ ﬁmtsmmnsfmmganmt h@nmg@dm Bredirstaegien,
the JioQm fﬂé ﬁﬁ{@aﬁﬁ% a&ﬁngenﬁuﬁﬂa&a%s a &@&b&eﬂe ngma%ﬂg*aﬁmged

surface of bj ect and t hi el d | ntl cool’i ng

t he lga@m%tyﬂ%ﬁtsfﬁﬂrfacet@ﬁlﬁé}b@ﬂﬁu@l th%tﬁ@f%ﬂ%ﬁ?? & pemger and

t he tymitibrieb of fie o@@c& aiehﬁﬁsmfnhﬂ Wesefalfdt@Ughy Sph ih tile Hrst regmn,
openi.n

1. The net S5 wherein th
S PP B UG e giee 1o T PGt epihe St Shce o

10he tmtdiﬂiérmfofmhead)ﬂﬁt&ﬁp&tﬁt&ne&nﬂ the reticle is arranged

to be used wt

process. + 5 rgly. BB saFbBE BBl kB s AL NP I e
contimrgrnirvingnn the spice g teperg tueef dlanbuhom fre a;rtmmtuneof Whlch is lower
ap p?fusgﬂggigéi e{‘a r@&d lﬁéer\@n%@@éﬂ% i’xﬁ%ratur éx\r}qlell}lam the gas is
f ir %aqgecbﬁoeﬁop&r@ép wﬂs@e BsEbeTEEd B objeFdo pFi e the@mnhﬁreﬂc force
182V i \@ndeyRbP pRHELE iR the@back 8R8) AR RIEQKjel@t €l y 50 niorr,

the second region having a pressure that is |ess t han
the pressure of the first region; a first scanning

ar r angenmatappakdigs dfickah 25 @A g obfetidngedieine QRiatGlet reticle,
arra dto object, the first scanning

arr %ﬁ?@’ﬁ m?f%f“ﬁ%‘erép?thé%&ed in the first region,

wher ei n dseeonfl istaghing e@angement ha SRC[gId rsl_mnin'g agingeiaent heing
Qersiaﬁlg Fg%ag%o ?err tgeeéeg&é%f%su% Belﬁ%gﬁa?% Ga?‘ace

of @dq@ndfemre wvhemm the mssﬁﬂe o§ the swpm@@@omfs lgs ¢hap pprrerimatiely 1
subgtgptial |y separated by a space in the first

region, wherein the first surface of the object is of

a first tenperature and the first surface of 10 the
Menper ithe @;ﬁpaﬁmﬁ%@ eBgh 2EeNResiah ﬂfe.eopeaﬁg 1sadeﬁaa1 i8 wmheinber and

{ Egang%s elgtlﬂ'l Elg'av\;olet%emg 1s{jlalrr;a?}ge%et(gj pgsgth%ill%l?ﬂ%é ﬁ?st pemng o ref}ect off

the object and onto the wafer.

26.  The apparatus of claim 23 wherein the member includes at least a first opening
defined therein, the first opening being arranged to enable the gas flow to pass

30 therethrough and into the space.

27.  The apparatus of claim 26 wherein the member further includes a nozzle, the

nozzle being arranged substantially about the first opening.
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the gas having in the space a tenperature distribution
the m ni mum of which is lower than the first

tenperature and | ower than the second tenperature,
woeoei/n24she gas is arranged to cooperate w thct/bs2005/025958
menber and the object to create a thernophoretic force
15 tas, cormeyp Yos BRETinCl66hetein ﬁa@eeﬁaa@mmsefcmmpem@g

obj ratus ,of cla 3

ob) Sfodfipindfs 2ERA iR e e saree B8 g fioipip pes
ap p dhatthoughumt bet of ittvahatd ésconseysbepniitlesdmtbn isprge away from the
arr%@g@@?tmto{hggec%g&g Q scanni ng arrangenent being 20
arrange warer, the second scanni ng
érrangenent bei ng arranged in the second region,

whergi n ﬁﬁ@ap@&%ﬁé bf &mﬁfzgtv}h@reﬁﬁﬁ@&%ﬂd%gé&ﬁb is ?m—kh@lsa%rah

appr oxi mat el'y mrorr tus | ai m
wherrattle %bqarnﬁ%? Pxfrﬁﬁmltrrglqk‘é r%é@flprh@dvar-%ﬁhqrﬁbwﬁﬁmyé rontf’éhroﬁmface
25 anthewbeane ultraviolet beamis arranged to pass
through the first opening to reflect off the object

and onto the wafer. 26. The apparatus of claim 23

MheBei n Tieeappaates! daie 6 detenihclhdiapt a first openi ng

def i ned h l4l.S [

enabl e t%&%h ar%‘ﬁ“% rgetng lﬂbeé;é%ﬂ%%n %gmgﬁhr ot C?rup?e%gg lggs supply
t he tesgpabibe gmo thgtigrddprpperaiurg befofe td gae ﬂp@@awﬂeth@ugh tihiy Brst
mengey, ml.[g.rrther includes a nozzle, the nozzle being
arranged substantially about the first opening. 22 WO
2006/ 012462 PCT/ US2005/ 025958 28. The appar at us of

181 aBm 26ThehagpRitis RN BOIRRErein ! OB afasRERAds APARY
defined therein, the second opening being arranged to
enaPloEMifydo B frst OPRRNE, pass  t her et hrough and out of

the space to convey the particles in the space away

fromth n 0, the s nd re on. 29. The
oo at Rty &5 O SR oS Kenas s Bissie S
furtehmeramreramgmdmmateleﬁakshmea beam of extrene

S8l traviolet radiation to pass therethrough and onto
the surface of the object. 10 30. The apparatus of

cl a3 2@‘hﬁamaw@¢sqfnbinu%ﬁf¢gher@cw@ngr ng arrangement, the

cool i ng ,abhRO SRR Rhe Qﬁhﬂ&et“r&ﬂﬁloﬁdthé SQutBef 9;@1%111% lﬁﬂﬂlviélet
to cool the gas to the third tenperature before

gastfipliny Mg amanged FQiH@‘ﬂdet wxrrm%rlﬁa‘eﬂmer@ fo (e sugiics e

appstedt theough acdpRhil d6¥ineh Q/iinihd HEnKeH O ticfeh R bisjed &/ BBficle

r.ran
.J) S a%d tlfae xgemdber 15 a reticle shield arranged to protect the surface of the reticle during an

extreme ulfraviolet lithography process.

34. A device manufactured with the apparatus of claim 33,

30 35. A wafer on which an image has been formed using the apparatus of claim 33.

36.  The apparatus of claim 1, further comprising a chamber to hold the object, the
chamber further including a vacuum pump to maintain the pressure in the chamber at

a predetermined pressure.
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proximty to the first opening. 32. The apparatus of
claim23 wherein the first tenperature and the second
tenperature are approximately the same. 20 33. The
wppascanizss2 of cl ai m 24 further including: a sopPCDESW65/025958
extreme ultraviolet radiation, the source of extrene
ultraviolet radiation being arranged to pr ovi de an

ChrGin dhé Bt et darrh shoside Y FHES it bl epme PR gt o

t he pmptare that B htgheﬂhan&har%na imdthe $pecaytinthégherd (Besaure edusing éhe
Shl t t
gngtoaaoaﬁagx Elpds REHhEGhodd @tsreﬁy&g&%g tﬁﬁe&%r e st ion
§4 mﬂu@mcee manuf actured Wi th the apparatus of cI ai m
33. 30 35. A wafer on which an |mage has been forned
usi ng the apparatus of claim33. . The appar atus of
cl ai¥h 1, Thesnrraius ebfism Isﬁ%ﬁf@eréo@ﬁ’éﬂ’ﬁﬁe% filfes lospfediadigpent the first
o bj J @péning, kiR fileh@nbigired o kdotie piriclbd b Gheay RBPIY RoR BiRring
ﬁl ntain the pressure in the chanber at a
i85 ned pressure. 23 WD 2006/ 012462
IIGCT/ US2005/ 025958 37. The apparatus of claim 2,

wherngi n i 1.he first opening exits at a
preégureh{i O%gﬁlsl)?ﬁbl ?“{I%an the pressure in the

space, tﬁeomp@ﬁ@facpressure causing the gas to cool as

it eXpana'd%hblgtcﬁucIkQ%mﬁ%?eﬁ% htISIE %t Fible Gt a gﬂtt&#hethe reticle chuck

tenperature distrib space.

appSPrEiensd §F positign FheIGHCM?IM@rtO@eﬁbfﬂqa%Mfgcea filter

1koc ?t ed @%nas aﬁéldbm&lwtﬁweeﬁ @;@mpﬂ@m sﬂrﬂl@e iddltﬁe%ncle and
configure r enov. articles e .gas su

£ om antbEpdip EREMGp g od S e THUG Ay gapfisued to
conpwwide Aggas dm epinacel beswedmabe wetiele @hd tieuckticle shield,
configured to hold a reticle defining a pattern, the

r et itBPesath iakinec BNFANgET AT 0LQes| Eiegnbetiea rempefature of the
r el atetveld and e topidrathresuf figeretlinla ghakid) e shiel d

ottt o il IRIHEE opS RAL S RSt LR B ek st e
t hevipigity ef the gasiflopgthe sargum @mﬂgg{@ﬂ éﬂmﬂ in thppmwnden of thras
I N @nERAERIRINYEARiDEnS B bﬁﬁc@l .ﬁﬂgcetl%‘%uﬁs%ahﬁ Rt fing ot

the gas having a tenperature | ower t
ten%f’éﬂﬁ?"l}?‘@are%‘etvﬁ@“m -

25 41.  The lithography tool of claim 40, wherein the vacuum is created by a vacuum

42.  The lithography tool of claim 39, wherein the reticle is configured to operate
in a first environment having a first pressure and the optical surface is configured to
30 operate m a second environment having a second pressure, wherein the first pressure

is higher than the second pressure.

43.  The lithography tool of claim 39 further compnsmg a reticle stage configured

to move the reticle relative to the opfical surface,

24



reticle and a tenperature of the reticle shield. 20

40. The |ithography tool of claim39, further

conprising a vacuumcreated in the vicinity of the
woxMd/oe62t he vacuum configured to aid in thePCT/US2005/625958
prevention of the contam nants from contam nating the
optiqal Tus iMme@aphy t&ol bﬁd]ﬁﬁt_’iig advhejelﬂ thees6rtimgatthae tigddlowing
fl ow tOV\@rd t he vacuum i‘?’ oo onlslthography t ool of

cl ai' A8t CRRBIET: Wﬁ'@rweﬁ% et ed by a vacuum

PUW 42. The lithography tool of claim39, wherein the

retigle 'I'ﬁei ﬁtﬁ%ﬁglg e ?f GaiR8! Hhefein il gfe sﬁéfd mcludes

envi ronnen ‘ressure an
Sur fogemng tbafebmﬁgtuﬁfb@ atl@w ﬂ@@!ﬁiﬁ%&éﬂ@lﬂlwﬂan @é@@ﬁubefween the

enwrgtgmﬁtmet@ﬁééﬂgnﬁc@econd pressure, wherein the
first pressure her than the_second pressure,

43. “Fhe Ihe IHB@&T%HB‘H;*POE FTaiTS CIg7HH 8 FpRgp radition s within

CONMPib 6f th¥follok R rahhes cFhagdenglf i gured to nove the
reticle relative to the optical surface. 24 WO

2006/ 012462 PCT/ US2005/ 025958 44. The lithography
ool of cl aj . B38n toduan;ei n t he contam nants are the
fol |l owi ng nt am nants: water vapor or

hydr ocar bons ﬁ%@to‘l‘)ﬂé%r %’I?hogr aphy tool of claim 39,
wher ei n t he. rléf nelte2¥hinal d i ncl udes an 5 openi ng that
is configured to allow the passage of illum nation
radi ati on between the reticle and the optical

sur fac e. Thedithography fophRfgleip RS, whswsin Ge ORqCéll SHifaes is R &i n
ts he Ft&;écﬁm mumystélﬁshnﬁgﬁmol e§i Mk iHaipBtter® BEfined b A€ reticle onto

QTR MM R

1t paajHca@hopticaieystedi. cl ai m 39, wherein the optical
surface is part of a 15 projection optical system
configured to expose the pattern defined by the
r et 48l e ‘Bmtithogeepbuitost af ataim A avheriein mﬂtaséloiwcmsenﬂvbfi Tatthesn
S
2% oFeng%rlﬁ'g%]&gS? %%%Intksesstcgﬁrﬁg%fg t@ﬁhﬁwﬁ{? gr ag%y t ool of
cI aim 39, wherein the gas flow asserrbl y further 20
COMRY | Seﬁemg%hf@aﬁﬁ)feﬁﬁ hﬁvhe&ﬁlfthaggs%“ﬂa@seﬁsb% flRitioned
theflowof i thography tool of claim 39,
whep@weenithesre %S}F‘?l W%"s’éﬂﬂ?ﬁﬁg% positioned between
the reticle shield and the reticle chuck.

25 50.  The lithography tool of claim 39, wherein the gas flow assembly is positioned
between the reticle shield and the optical surface.

51.  The lithography tool of claim 45, wherein the gas flow assembly substantially
surrounds the opening in the reticle shield and is further configured to provide the
30 flow of gas substantially away from the opening.

52. Thellithography tool of claim 45, wherein the gas flow assembly substantially
surrounds the opening in the reticle shield and is further configured to provide a
portion of the flow of gas through the opening and away from the reticle.

25



25 50. The lithography tool of claim39, wherein the

gas flow assenbly is positioned between the reticle
shield and the optical surface. 51. The I|ithography
wo@f1242ai m 45, wherein the gas fl ow assenbP@T/US2005/025958
substantially surrounds the opening in the reticle
shield and is further configured to provide the 30

The 151 nabF ERRE RS a0 B ekl e b e oS B i
as s diitizksassngtagt] anthitiad doyzle speningunds t he opening in the

reticle shield and is further configured to provide a
portion of- the flow of gas through the openi ng and
Sways4 r orfhe Hidlogranhydecd of Qgm\iB, wivagn depagiple filters have an effective
PCT/ g2 aniinmter odess. T Ne | i thography tool of claim

48 wherein the gas passes through particle filters
associated with the nozzle opening. 5 54. The

L i It tssgr amhéllim@gﬁphﬂtoo@ bEd14Tin 23, wiiiéH e ram$ &t}n&aﬁz{z@h Bave gas
ilters hav n effectjive. pore.size o mllinmeter

o Coltgl Bubitaths EstiSimPrl Gt S 45 wherei n
¥he one or nore nozzles have gas flow outlets that
have.an IV ' f. i i r or less.. 10 56.
The 1t ot SRy Rl & cBlip b ek e Mg iSncd g
mor eonfgreddg pravide the geefflag(atedulsoniprveodite t he gas fl ow
at a subsonic velocity. 26
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