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di agr ammat | 0, econfi u tlono
200,48 R 127 S8y iR ys R si ey Bl Seinpen g prtsiente
a @amefrm/acédrdambwﬁmﬁ mnhodlmémtcolfme@melﬂ ibentiérer in
accor dapce_w
i nvent i o >H° aral%ﬁan?rgq‘é{ r%ﬁr%sﬁPtﬁPﬁPa?&&e &t ’P&ﬁr%l’é’\%“@? with
anotdpedt tmmdlfﬂe@uﬁeﬂmumpmgﬂaampeml anggdance @ith awgrabodigent4Bthe
of Fi ?f%l tthrough whi ch a gas may fl ow between a
r el %’ﬁ% @ barrier in accordance with an enbodi ment
250f the PpigeSeist dnagvaanhatmneprEsegtauﬁaof asrem:l@hnagyemaﬁ@bmﬂon with
represent a reticl.e |n 2 th
" oRERTR SbCHn Py oPkEk kS hfs Ryt 374 pBRS e Blhbing
ac benidaflScof\fig. ha,an a@ntﬂadctermﬂt am&fmlioﬁment of the present invention.

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

J

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

invention.



present invention. Fig. 5b is a diagrammtic

representation of a reticle in a second position with
woes@@daricto a differential punping barrier, i.@CT/US2005/025958

reticle 512 and differential punping barrier 528 of

Fi g. 5aFig.Be Mﬁﬁﬁﬁﬁﬁlﬁnd’\éldﬁlw oBARGEI: FRIMta Léonkilierferential
present i.nvention. | ..5cis. a dla rammati c

r e FRUEPER DG AP Seouanaapyiias mpodimet qfdhewgﬁem igreniipt-h
respect Fig 58isdi didgedr@iiticaideRidPoM@t RRjilldr 8fhbodimeat.of the present
reticle 512 and differential punping barrier 528 of

Fi O8N n accor dance with an enbodi nent of the

spr esent Fig)6a$ blotk difgreim skig-viiy ﬁpﬂbﬁﬂftﬁmiﬂ EUV lithography
representati on of reticle i.e reticle 512 of Fig.

5a, SYFRM AR CesPRE TS bodient of the prpsent iMKGtORe
appl i catFigQn i9d pl@aese AbR diagRRt whikh nlmerraésecﬁ@ §tkps assocmted with

|nvent|on Fi di agra tic

! DB ¢ fPHic O ACHE PORUEP Vbt SR BTt of e peesent
acaveddnce W th an enbodi nent of the present

|nvent| Fi i.s a.diagr si de vi ew of

10t her PGt fronss B Sira T KBEh s ase RS s aetogiated it

a Qir@féksn(y ogifen)y.6| sley 1308 \of FRpT,686 mbﬁiah@lma{ aredintioldvhent of the
litho stemin accordance with an enbodi nent of
thé’r‘ﬁg g‘f%‘ ‘?‘%venti on. Fig. 7 is a process flow

di agr ampghDGda dibgridinaad assstdaalcﬁmlm-ﬁas epraabrestion df reucle

fabricatin S onduct n accqrdance wt

i 45 BN VG Y BT ERS o e n sgeqrige withan
15pr eassginfehoof thi prgdeaninvdiition i | | ustrates the steps

associated with processing a wafer, i.e., step 1304 of

Fig. 7, in accordance with an enbodi ment of the

pr ETAILEDVeRS CRIPTIGN @F BHE EMBQDIAGENTSEL | C

Stage oLCRBOmaRPERoN e BN ERELb Pl R Pyl st in
pr ekeehe altmabiet:QFéN)mﬂmgcaq)h}d mmsmdmomrMe mmgtntyocﬁf

th
20 BB RGP LB Lo PTG Pca] sooces ofretcls
su rffoacaﬂaonfe dbﬁhmmaeis mmphrtm tar @tsure ieesintg gt oif hthegﬂapleme

ul travi o syst ens 0

RS vy e RRGER R R BEpulitts FRTED A SCor

r etpelticles. Hbﬁﬂcee pelicls aemnmyltaiﬂe far osd inpurtéctiog SurfoCes of EUV
reti,c airhorne.c ants i.s.. [

en Sr’%t}cgest 11% ermo oresas 1s ziﬂs% % oecﬁxzfie lﬁ yr 6?0618 ngeglgfsc’a Su. ces from

25r¢ etparticbscoauamlqanm whd:neacﬂ ldast@rsﬂlghtr@mpmssupas presdnee.nalﬂrtmomgla

th Sultt ﬂ?aft is in proximity to a reticle at a lower temperature than that of the reticle to

enable thermophoretic forces to act often causes thermal expansion and distortion
within an overall EUV lithography system.
By introducing a 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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pellicles. However, pellicles are not suitable for use

in protecting surfaces of EUV reticles. Wile
woOhersrpteor esis is al so effective in protecti ngCTARSRMEB25958

surfaces fromparticle contam nation when at |east a

sl i\gfith QABRERIHEReeh ?aﬂ%fﬁ Sy frdmb&h%e%me EncSiHé haesy
that is in rOXImt 0O areticle at a

t erfpErSt e EheARgnARd By naFE Sﬁﬁeqe@r%mﬂlataewé g sbstantially the

t heg P piecplnir6 c}faﬁ[&ee&)nﬁaﬁm?ﬁbn of the fbti@@liﬁe@%etr&ﬁfcé@ hwhile the
expansi. on and stortion wthin an overall EUWV

| i thetgHaldprthermef expansign andidistatien effpels igaleo ﬁilﬁ‘aﬁcaﬁlﬂ}ﬂﬁé‘“‘md
soet ween The iftfod6dtRn NG p@s HREAIRY siitdch A€ L retiCleGnd a §urface of a reticle
reticle shield, that Is at_a %gol er tenperature t

t hoobisldpt adeaperatyre thas isgepler than Tadyips ofthe reticle anda the reticle

t N ERRIRHE S itémFBRtuld @rdfe@thothe f&R1RM @Y th @54 Be@xb@eﬁ ti¥@icle and the
e my be i nt ai ned

fromth ticle ile the reti
at rgfr %{%ﬁi Wl@g%%@%%@%l t%r:taéﬁ 14311" ?@ﬁﬁ;ﬁzﬁwb
SUF alént b 1C100 reticleGad thol 1d hidlCwhll Be & i r@4ike with
nper Y ¢ [ entes attj z;cecn to bqoth the reti cIc ndWl
10, hémﬁggpﬁyw %resep}fgy%nﬂQn § %hglwpgﬁflrgg?a when a coole gas 3121is
t h%&Wefhh@Iﬂ}eﬁ‘ltrﬁdliced Bﬁ&%b H d:ﬂét;}dlb B4 e_ﬁfd}‘a%ﬁffhdcljael’]o% nSaW&@libée 304, as for
particl.es m_bot h the icle and the near
D rereriel® 3 Tl = bai B fedored gy acuiR e il 304
mai anl awmﬂa@ﬂay?eu B$8 RFbinad hyartstidacs 308 B&Ifﬂ@lfyaﬁ}kﬁ‘sﬁim 318 are
T A R B 2Pl ) A S e ST
15di sh ﬂfetartpﬁn@ftﬁeegatsSn béimai@ GaysisGNé,f318 ?ﬂiy|b¥ pfaﬁﬁuyz ﬁ&xedlﬂyeetwle
i ntrodu etvveenasur ace of areticle
anc?O ‘ﬁ?“Fé&ee?@Freég BY‘?%I e shield at a tenperature
t hat :']S Coolet g1 b ﬁg@ndallﬁ‘ edtaAblipies &icbl]f%pﬁﬁtufd’@adi@it% ZQIOEand cause
the reticle shie ure gradie
£ o tampifitts et fe® st shel iR HERREAE PRt flb move
][ etawal &oﬁahb’?dld 30Miriduifek 80 g nae effativelg $e sWépt atel thelflowt dfeooled
ormajj.on,of a tenperatur
20, oot Hiies et FERPL RS AN o438 SR prifl copamination
ac@cﬁsﬁmeeomtmbmdﬁmbodl ment of the pr esent
i nventi gn. sho
o st bs 7t BB reieenBiod oty B hePee3etfma o
a ?gxrlbﬁmfaaéz& eavled gis WL ef F@43a, agilé tempa?a:mqogrgdlant in
retic a ayer. i s formed near
o Selni v ib e e BHR e kRN a4 BpPEtuRr@hath 520
25f onpediard amth&uolédigs H0&ayBe mnihahqt thﬁﬁylﬁpﬁaiﬁlbﬁhstﬂﬁlﬁloa ise
i lapprgxm}z/ite dy gaéltsscl)%nd a%l;t]ld]tC'fl] eed f; e& Etnﬁllltloals 8&& t\&ﬁ@ﬂﬁe %ooize’st terngerature

e un
t h éeggsubstanhaﬂ].}nmﬂwy betweﬂsbcﬁﬂcfﬂ,ry Btjz& aféymdbbolp)danylladef y18.
oe}? gg% gal]%igxc l{e?nda%oél r? ?{13%12)# i { a O 1c :cﬁgl{%sct ten%per%ure 1S

gr aﬂprenh&teﬂ%gzmlfvmydbem&ms bounfay itaypxtﬁilﬁeﬂnd botindarydsydr 81&avhile the
ﬁgi:bl {Ng e%%%)FBaNﬁ%rc M aﬁl blom%%n rgﬁeg l%% g oun%&éialygrl 33% asdndicated at
ef 322t it Vhiuj/d meptedltm thetabtoalfgratile of a Eopkmwthre distribution may
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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gas 312. Hence, particle contam nation of reticle 304
as well as particle contam nation of surface 308 nay

woeotemdueed. Fig. 3b is a diagranmati c represeRCAMISLN5/025958

of cool ed gas between a reticle and a nearby surface,

€. Cappara®O! B, A8 a Abgra@imdrc GrosReectiddflsife tzi%%@ﬂr@steﬁtraﬁon ofa
gra |ent |n accordance with an, enbodi nent of

pr d¥Eifn qf gy EMV fhostaphy chprabes tibich u§eszdsosled gssz@ cneate
as Stﬁéih@%)ﬁ‘&etw folteS RAUEHIARS with 2n BBYoddBer WE ﬁ'letphﬁénttulfb%ntlon An

erature distribution is approximately gaussian,

| nd? ¢4 iEeeEphychamberfo; laﬂ%deszérst fhgion 41Aend 3 sycgad region 11 that

53 enpesdbtaite 11D 8épacht ISt @ftbremtal YurihiS¥BiriBEI2RR A reticle shield. A

10; o rifpeF aErtneemgntdOf; 9 dpsisT ‘.‘?&frwawaweeé

boundary Iayer 316 and boundar%pla yer 318. More
gerREFSaIT Pf anpreximulay it lsl o @t horm ot mexs is maipipineddim frst region

t hey1000hisE prEs%ﬂ%%‘f fls4hn hspraRRAEN 1RT&E Y N8 InEMRYcuum, is
bet ween, boundary | ayer 316 and boundary |ayer 318,

whianteRed Rseemdaesi@ntidr at ures are at boundary | ayer

316 and Abetngary, whadhas heald 8y a asicleRhdkad08 dhals o%aaed {ota reticle
shoul d be appreC|ated t hat _t he act ual Froflle

@Ppr%na%lvéla? s

IS u ?&nﬁb&atﬁﬂéo |lAghs m&h?tﬂ-alpﬁﬁéd B962ak RippREKNEUNd B BoRA uﬁﬁé/coolers
[ us .usin as source or supply

t e P B e B getespe R I o et paeen s oR Ag2 and

42 baftien428. AHeATHNES 1 the gats@sszq;pﬁﬁﬁﬁatém aﬂmlﬁdrdeﬁld\th@\%e controlled by

Eﬁ% ent S n glég agﬁj 81%%4 of a?’lgerér églfntég %g used to filter particles

15t h e,nﬂaphwgastas ehefg@g p3ses mﬁo@wpeﬁmz\mb theaPaHRBeHeABItcle 412

of t&ﬁ%ﬁ i nvention. An EUWV |ithography chanber
406™ a first region 410 and a second region

411 t haOpeaxifgsI3D siagpbhahllyybestpasaliEidesf varidlisfshajeemd s'i&fes. As
ressure o

unpi ng. rrjer 428 a reticl.e hleld [
D SoRP T  eribg SRS e Pl Gpenines
maimteﬁlﬁnmiy JopedingsIB2T BEy ?ﬁﬂslé@ Bk shotvh iEFig. 4H gegietd Héfappreciated
an r.oxi mat orr, i.e. near yvacuu
ARG e, o oGk b iz S @ PR oL patbar 432,
V\,h inealy va@ vhéélgl hygeaenk theGhspeand te géﬁ)ﬁgutrehﬁvh off Speﬁmi@ k8Tmay be
enent . 4

b aork I e 36 Ao Roh B ARHRS 9 Reesd e bR A lshed.

A gas V\ﬂas:tﬂ’laﬂ mmumphgle@bebmggm iftopipd dpece Hbisﬁeeamdlclle&ll?. and

o SR R 9 PG o e Y BRGISH ORI B e Jhpmd bamir

25 ba|428 @nd d48es tHMOfﬂhcmmocfbrcbm cgﬁl\&y ipsrtialep Wy ﬁﬂh@ét}ble 412 and

30

420887 30 FRNRTRRT™ Pyl Sl aye Bl GE
f | Iptlmplng apdriued % dﬂﬂne@ﬁvﬂhilné)agms42&5wh1b1€15@ﬁerﬂ£}82&ﬂ&ged for an
%wadiagla?%sg 2 2 I{ shogldtblg gppS B&%&a t?xat a glglghrg% maly éscape
from between reticle 412 and barrier 428 and into the remainder of first region 410 or
into second region 411, the amount of gas that escapes is typically 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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Openi ngs 432 may generally be slots or orifices of

vari ous shapes and sizes. As shown in Fig. 4b,
wopewings2432 nay be a series of substantial | yPComse005/025958

openi ngs. Alternatively, openings 432" may be slots as

sh ?glﬂlti!oﬁ ftd:lb@ng Aght bds satoas Mhﬁlﬁoﬁﬁﬁi hathe gastrhﬁibetalrﬁ]@n or

nunber of .openin we as the size and the

ohapicteB SEREHARGS b teary™ e iy ood i GS Reties (ot

th Eshé\hﬁ)pehlﬂﬂde Hipeallp ppargof etidle stagd arﬁﬁ@di‘ﬂldihl&Oé]‘} didrog@ymieoften

ch nabl. oXi el 1 nar ow of gas
éls% ?Sl ?@ﬁfﬁ?ﬁlé%eag’g 1*EhE deé‘i% ?IIA’%\E t hr ough
50 pe ni ngOuid litho@phib eprpt&e aretivdd HIEEIR sdahddHaek didosthdbove the

b |.ent
o djReEhe AR PLRASS i araT b oA hC ALE Sad
t hemtindne ﬁxeﬁempexﬁmfet; exl maemmmopamﬁd:foﬁ&, thdte Eduedd by the

reticl.e 412 and barrier 428. articles e
Cortiy el rp SR B RRE e e PSdRP &t G L b iple 442 onc
apéntrier 6206y gehefailn del suhstfahtllemlykaaerageﬂrouﬂ 28hicivaivaliming of the gas
gener | | y.arran ass t hroough.. |t
103 i el B AR estpep Rk o8 on BE i S AR BB e s s
f r dlna oo tpwemheedpening 434, vharhchflen rasiley in428nmsenaluie rdikap dftles gas.
g_imalt Eg?na (?Trg%r t{) Irnra?’n ain ?&F%gtléé%% lgargrelesrqbg f suéfgalg 1eg1eos?mg'
ex cossiny Engeriigd) ab heﬁ lsgnmbvedéxytthwcodxl flewing bas, preslsmiser (not
In t 1 cuum
oDt Ml SPTRIIRS S B BERTR T
15 4 1 Zacalitate heamperagure 4Qtﬁroﬁra§/bdmﬂaer &28,i tydrnaliasulgioo 2 s mak bk usedito

n as. | S a ur as
abs Oéf%al?%ate lgaﬁrg imf(;gr’] f’ri(Jmix theggn{;h 1ng qetes, gk ecthﬁl%lsm for
sucheaselydicatingreticldvidrand barriet 4&3 Iga/sgenaylljobe aryg;unabdxr

T e Ly
t y padiationyhat pragstthrofigh @ienmg é3 @taa@; 80 atheramepbamish nk§eed to be
f i
20, SRR 1R G 5k VR Gy
| i tphapgrtmphlite theshedsapasity pithe gise Betduse of the bowngdsshimaif therpds, the
f
B RN s R0 3 o FEOIRP L1 1012
t eWa@ZBrletypmﬂb'nM@K@S@V@ t her mophoretic force, that
are c auzg ged*&é(e t%F EmaR of bookdrga % B ﬁ%péfﬁe% esﬁ%rﬂﬂnﬁ‘getween a
up as t I'n cont at reticle
25p arr¢tlcé0ran4 28)amy ar@en@mnnyurﬁmgmspmf the flgw al/enolegeds may be
f
par T SHFH oA b ling wpb o B8l Al uIE TRl cxample when a
of retiele igaear as exitvmegaint afimveh etrcltovoibeavish gn aB@ing |oe¢mngs
of t\n@l%hra?éﬁﬂt%ﬁ?edti%l? cB@elﬁl@C%ﬁ; éjxtzeﬁclg bgfshﬁt%?f %%Ssg(t)\’vﬂ in Fig. 5a,

order to nmaintain’ret arrler )
subdiem a rdtigle 5} 2 thabissupnertedbs ¢ woticletcbwbei08 ivgcanned by eeticle stage

301 S ahSIFRMER B bl tated 538 AR, BRR1e 532 BRG B BbsiBre Slch that
openings 532a, 532b are both effectively covered by reticle 512. However, when

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 extreme point of travel such that
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shown) for effectively heating reticle 412 and barrier

428 may be provided. To facilitate tenperature control
wohodsanzdeer 428, thermal insulation 425 may bePasAl2006/025958

thermally isolate barrier 428 fromthe surrounding

St bt B3a is R FREMANESB B réfleenbi asahywh ﬁﬁlg NG, a gas flow
reticle 412 and barrjer 428 may gener Ilgﬁ( e any

sufhrongh SPFRSas aA7HRY 8 /sbkstt-oBy wg‘mﬁ downths flow af gpf Shrpggh one
beoﬁdﬁ%&hgd b 3525 eadRebpbite EAY et 3kt IR RARI FOm being
throu openj nhg 436, and no, ot her mechani sm may need

tod‘l‘Sf‘é7 § pednio@sTpunding eavisqmuenthe renoval of heat by

5the 1 omb ol stiéss drdttey Bhbcdithdnt mhmqmdcémé athurk stcda%tgas
capamty of the gas.. Because of the | ow pressure

t hescqpiRs ?IH@@W@&% a peliplg @pq g bargier: okirts 401 guds 1Py aﬁa@h?é to stage

t hgr-AgBHET: 5047, E‘ﬁé&wél? em&ﬁmé (AP logtdiicle® 14,18 tﬁfﬂ dormal gas flow
barrier 428 |s]é\ta(¥©| cal not excessive. To reduce t

ankAHEDS 3e RYBRiEgd gga “tlﬁlafeﬂﬁw 12153 ep pxtesmp nositigp af ¥4venIn

be&n&%rboam[e@t laféin@aca R skartIRI0R hfd Szﬂ)deﬂlé]Mp 6se§ Yhrrierspdii gk
part of fl ow of coaql ed shut down

re as
10 4t ugﬁtﬁ%tylla él‘t?eSﬁ]aF ellﬁﬁ e e 06&1,:;][6%6 wﬁ&%&ppqs’q%bamer 528. Such
r e§1d11€d R10a QT 540% ?ﬂiﬂ&n@nce%&ﬁrc@s ke if6H tﬁe ﬁo‘éel@ﬁﬁbn &4 deceleration of
rerre olnt o [.av t roug open
6 S SRt 04 Mtk pe® G ho s B 5 BBy pirdise
r Gl‘hlﬁj ﬁ]rEEH‘MOb ends3u0b nﬁtﬁrfbe cABERENE viehy Tigh thiPRateVhIS ko #hat their

ret| 512 t %@ orted by a reticle chuck 508
Hr]i’é%ln z}gﬁ‘lp %‘i‘%ﬁ%@ arrangenment 504 over a

15 bar ri erF@ 28 stidwsHhietibddintert wiitiealmla lt‘@gadoﬁav@ﬁsllntth@ﬁg@n

08532& 2b are both effective
o et gt el s e o CGian T BT 537 s A
atnoaﬂe 643 fsamrchpdtoarritr 528° aaaﬁll a g GB0 bérdkerDe RipRYriRd AP nozzle
ot eff vel vere reticle 512,. as shown in
5 g2 B rlars b oG el s Eng A Ao
ofifito ré¢itnef Hat G‘dﬁ 560 mashierappeiximdtely 3 hin oS lead, f@RQAMKE. Gas inlets
trave ch thatopeni ng, 532a i ot
20 <R IR St e bl B PR A bl § e
5curfacege seticledil2t. hl’lmmﬂdsw el gﬁd1§ﬁiﬂﬂd aagetitle 5$Us soafided back
By ut,t.i ng down the f rou.h e.of .
oo it ot Wabas gt i XagsiSy ¥ Gl 5B Sfvicatty
s Uhstuatetas aﬂageyarmngm 60k’ fscams) tnetha @UH radiatibry dgas ipigdss through
inta a envi nent anot her
g Ay LT O
25 escapi m@ ﬁf dhows et embodigiehiodf ¢heainebné ol aG4d i introiided rgo the
540a a 540Db t ed to st rrangenent 4"
o Bl P el ine i 357 PRPATRS TS s3Bhmp ssg- he
N@asrpilossyeesat ftﬂemﬂeqsaﬂ Sllbﬂﬂﬁlaﬁy bighai tidnathe @dbienmteas p\h@snre in region
gﬁ%ﬁ élniths %rzn ie Rt pargssS‘ d 11}e %(et 1rore1 0’2 E@Pf {h% gﬁi)expg ! ¥@’A‘8% out of the
V\,hnleis anqbpx@d;mgdmﬁnanﬂ)em tEQlﬁocess dThesinitisl temnperatiteyoftifeegas aintke
30 bar r P é)% gﬁ]lfllrg];c?ﬁ)%e warnrleerttha{:nl gqu%ilt%, é)’\fh Hogter 28R %%%gmperature of
reticle 512 or barrier 528, but as it expands into region 521 a substantial fraction of it
becomes cooler than reticle 512” and barrier 528°. Thus the desired temperature
gradient in the gas may be established under these conditions without the need to

initially cool the supply of gas with a cooler such as 424. In addition the high gas
' 11 P



skirts 540a and 540b experience no forces, save for

the accel erati on and decel eration of the stage
wanro@gswsent 504" itself, nor does their | ocat POWuSe®d 025958

to be highly precise. Thus, skirts 540a and 540b may

be ﬁéﬁéﬁﬂe athaleats 30k, 5566 h’alﬂsésgﬁ@ gds ok tHREREVR Hgh Felockt 84 it flows
the gﬁjdltl n. has no effect .an st age_ performnce.

5H“%¥P§6’8u5ﬁ%nt MERTSA Tl dae &aee B,
f r Qiittlcl'teprés%ﬁl WHicIDRhYES Quidkly @binel & dul &f re Bﬁl 5:@1 Bl i lfrom

528' a | n 511' bel ow barrjer 5 nozz

543°4° 3% SThEdn g hodiraent ofigle 512 1y P%?tf@ae& bgée%t ween

5t hehdrmppisoteticfore @ﬁsﬂ@ﬂdﬁ@h@&éﬁpﬁﬂdrer g@zidlé.‘dt & thd 2as, hifil a drag force
reduced .t o @%{ulggat ively smal |l val ue, Er eby limting

gadTFigHe §P18?f fhe gagflgwap e
appr oxi mfamelembaaimeﬁtrdebcmsd infFag. SEXBORds@xpdadtn gloﬁf(ﬁt s inlets

550 an i n noz le 5 rovide a f
g RIB Ry Bl sitgorinadiatip 4B et sisr epin S5t
5 1 &uperéﬂﬁi@veédcﬁi\] it will of%[lﬁle |V\§itkIJ1lﬂiH5dr§me lges] crRstingadhbsd \eaggﬂ- 2nd
i s.scann ack .an rth by a sta rr angenent
100 oW S PSR i B Crenet O A rPooray Lot Gt Eeeiga 521 may
st aageumamaﬂgenamd 154K inle 358 aﬂdlﬂ’SOlﬁ hﬁre EEJMuﬁ@dMﬁké dithensions
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thermophoretic protection.
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30 lithographic throughput. Outgassing of hydrocarbons or water vapor from structures in
the reticle stage environment 1212, such as reticle stage 1200 or reticle chuck 1204 or
cables or hoses attached thereto, is substantially contained within reticle stage
environment 1212 by the flow of gas represented by arrows 1230. Therefore,

projection optics mirrors within projection optics environment 1216 may be protected
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1204 which, in turn, supports a reticle 1208. Reticle
1208 is shielded by a reticle shield 1220. A fi xed

wobkbewstizaeert ure 1224 is arranged substanti al | yPGIriS2i95/025958
reticle shield 1220, and reticle shield 1220 is

ar rfedif eshtARinG@n 2@ réufl OF SitLasdidg 8The|\&>¥1féthﬁnelaﬂ-gﬁ)r&ﬁl@ﬁﬁn&l p
n o onnent 1216,

into a rOj ctio ptICS |
r ethmog afg@'faamﬁ mpY:bg aa% e{wm@&ﬁi@ewgh tsmseroémf%reeﬂal
12Qfmapiry tetiseh @ﬁijéoﬁbﬁ tws temﬂamaleﬁteltzu 6 bl Rti@gSage env1ronment

envir nt 1212. It s appreci ated that,
one'? éﬁbﬁewmt e mn{ﬁmé’a:w ra rS@EIBQWP FﬁPéﬁPtgisﬂ’@ lﬁ%@leraﬂy
she veheRltiny £6 Flo®s freptrogse CImNEFRE VR prewint @dt%sﬁhgﬁ&n parts of the

envir. nt 1212 nmm a reti cI

ge,{gf,wz? ags g ETTh }’7012 of Efimestp Srre A apagits izz4 and, hence,

ar rpmgmntopmsriﬁbt@&u@mamﬁmanﬁﬁnﬁamhza@ a mrror (not
tlcal arran et ween

shown
reticl e%ffi ggwg ?J’l‘?sé)ﬂlfg@fséngs gim‘iafg‘%l S“ﬁé e ‘Eﬁt?%‘?eh% 4, from
by th¢ $i@nst réi?c:f@stag'EheO@aﬁreﬁmy c}bﬁk $2ppPb ibe @uﬂ@t&nﬁal@&ﬁnﬁned to the

A

€ N\approxiimedly ﬂvﬁ)’lﬁderl; of agiteddadhire Réar theyhorEa B2 8y the flow of

vacuum punps attached to a reticle stage environnent

vactim chanber (not shown). It should be appreciated

t hat a Mé&ienal s&uasﬁoagﬂsee imrivhioh reeiole stage: 120% is andaito oﬂayxttbﬁle end
I S subst

su %Emr?la?]ﬁ %ucs é%a% Bﬂ%o gﬁglg Fegiu s ¢ OS?I tg[) ﬁéé/dglggl% g?r{%ge 1224 than it is
15t h o Bigh9 foontethmehi ofCHpaitgassing diz2d gasflow pidahepibisare differential

15 PE e R Pt S S PO o SR g Pl (212

st ageerallywititlom aﬁm "J[Iﬂd@pmmldiy isbtﬁ‘n&ﬂﬂﬁ ¢hehBffevergtial pehpiag €ondition
12 and fJ 122 effecti vel
%efw élrc 8 [?age f:nv1r Irﬁgﬁ a% PIEe orm)gtlcﬁ eawgp%en? {2\5% 1S
pr e:mntalaed whichtnayl mzod;ﬂteagﬁnelumon ofweticit skid Shichhs myisle kkirts 540
Vi h d .t he I es he | ower .
20 z)g g% 9({ ?ﬁc'one emq)odltm { nﬁ‘l% 8%069%%}0P é)? #%—f#tm R]é)_ie\ég%rll ?p(;[lv%
f 0 len‘arqnaieat ]2\16 lrfyiy tatildy be tedmdmsien axamplk bghprosidiately o orders of
t hrn? %1%7 T tﬁ) gdnge ttra ]tf aR eI Were rﬁ]o b gsrure Igjer%l t‘tie{l \(/){ ! I
are p ca ? SENST iy droca on an apo
cont am AatELBh hthhggphytslyacm accmnchmg aythe ataive-desosbedamtolizments,
surfa lativel
Si 6. I% ﬁig%o%%aphg Maﬁs%h%c}{%é% 1F1 #(% %/ relttlnle %hlgl% I%ae)hléegt’)LXIt by
25| i wksogbhmhvaciotdsubspglepistin suCh & gaessérrippt pfescmhdd ocaldn@akacouracy,
wa . [ .
MBS LALAS Rt 5l i
r etvanidue acdverskes, 1204 tooand dellpivasg usemiﬂgegbmﬁ)hmry optical system
th fs n
O e R e S B
by neechamivs] sy2(E0L. and'hléqs’@htya;lb' every electrical system may be adjusted to achieve

30 their respective desired mechanical and electrical accuracies. The process of

assembling each subsystem into a photolithography system includes, but is not limited
to, developing mechanical interfaces, electrical circuit wiring connections, and air
pressure plumbing connections between each subsystem. There is also a process where

each subsystem is assembled prior to assembling a photolithography system from the
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completed, post-processing steps may be implemented. During post-processing,

initially, in step 1315, photoresist is applied to a wafer. Then, in step 1316, an
exposure device may be used to transfer the circuit pattern of a reticle to a wafer.

Transferring the circuit pattern of the reticle of the wafer generally includes scanning a
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however, that there may be other channels between a reticle stage environment and a

projection 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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various chemcals to use in formng an insulation film

in step 1312, may be namde based upon processing
woeoqsinsent s. At each stage of wafer processi RGT/USDEE025958

preprocessing steps have been conpl et ed,

POSEasHoRCS Shid8d Rt O iRt G5 fr

pos Spr ocessﬁ{r%g |Cn| tially 3 , in strg %ggay%kﬁg‘&y om the

i s kfpleskigld ome %ﬂp@rnahqm@rrpamoﬁpssnae@e Iraus@ort@mth@ugbsw ether

deviggin ?ﬁiﬁ thereHSIE 9h151<a Ho%%reafs tﬁ%n&lhcrté}l%stbeﬁ%eh %rrghc‘fg stage

aretic to a wafer. Transferrin e clrcult pattern

of eyEoRBEnt anda projectien W@?nvgemerauq gengraldy skcompared to the

5 CaghtindarRELHhibh SccBEBBMLA the3ixad ﬁhl’ﬂf‘ip@ﬁmg%y chitafM8tion
enbodi nent, include a force danper fo danp

vi birapspegied throyghether ppenings dnthe rgiiglershickd sy ld<ebebq qongidgred to be
tr aRmkiedy aebifo wWaf er, the exposed wafer is devel oped

in step_131 Chce t he_exposed wafer is devel oped,

parts ot'KBile theuss of agpeflel Mmavsisstes; vh a retige shwlﬁ anay be suitable

expRs teﬂﬁigeﬁrbﬁéuoiu?ﬁé’é? fhe uBBYF s HBRWLY Eshiihétih Fith B %ticle

FInal(ﬁﬁ%§n ste unnecessary phot or esi st

10 p oghael] h%sugﬁhlé for @ff&?ﬁtlﬁg OfhgR COpPOR: &g ovarell gystam which
apnfigicéHnE M V¥etit RO F6r ﬁL‘thﬁde Eiflumthatibtoct mafiiksd b@#l%tected using a
circuit patterns ga or med through the repetition
of FRIOFALDR Gisles WEland post - processi ng st eps.

Al t hou g I RALY aid 4 Battie R Q4étR WnfelPhavk BRI BBY as having
|nveg n have been described, it should be understood

t haPoy &R PRPEAIF i ABS B A (P ietisla apd i barrier may

150t have alﬂeﬂahfﬁe ?ér@ﬂilf@ thak hid bk melaRay thé ﬁglpéfaal% &ffheco%féa Ighd
or .t he, sca EF present i nventi.on.,

o ARBIBCEA R0 acppgeoteen B et é]éFI@E%ert B34 spigle and the

t havafep hﬁy Bﬁ%CshElﬁIy@ﬂ‘e@ﬂﬁ&iﬁﬁﬂat@rﬁ @ilbﬂé 8 tﬁ@&tfﬁrehﬁttehlﬁéﬁtures
shield been descri bed, Coog@g gas nay be used

pr &8 ‘?ﬂﬂi} €ig]fl€6 tl}f G tgppgraw%qféhq GO0 apprpwfed between the ret1cle and

th enmmmrvﬁmb@t deparisibn tﬂfees@mt @aﬂk Is€dp8 Sf fhe 9Pes&ﬁ hif@ntion.
at ed to the wafer surf dditi on

20i 8’8 LS PP EXABles e e ‘fan)‘\ﬂFfF a%}llb%ﬁaﬂi’% %th%?t testrictive,
wafaad i iivieatien 16&@& tb Ye lifeted BNAOURIB EHEA BSleMIbIRMRHIR o dified

of _t. e conveyed away fromthe
vvafwéilnnstgafcé’@% Pth ﬁ%{?n%ﬁﬁ AME to be introduced into a
space between a reticle and a reticle shield has
general |y been described as being cool ed by cool ers
that are in proximty to openings in the reticle
shield. That is, a cooled gas has been described as
being locally cooled. It should be appreciated,
however, that a gas nay be cool ed by substantially any
sui tabl e mechanismin a suitable location. In
addition, the gas may be any suitable gas, as for
exanple a |ight gas such as helium or hydrogen.
Substantially any suitabl e nechani sm may be used to
mai ntai n the tenperature
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of the reticle and the tenperature of a reticle shield

at a tenperature that is warner than the tenperature
wohom/apwked gas that is provided in the spaceprdefismmd025958

between the reticle and the reticle shield. The

confyaaur gtaroamaip gich sui t abl e mechani sns may
generally vary w del A fixed blind aperture,

. e.g.,
fixed b fEPHpEs gt b 7adus Pifigie coptatymatiofeicy %lrfﬁggﬁ of an

beeypj«de ardppshuasorifishg: t he only channel between a
reticle stage environnment or, chanmber and a prQjection

optics EMEHSHIRIRE oriaseappramatete theoBiepty thg iember being arranged
5undg piokRig; to MRS such Bt tht AthderBid theolpddi gt sehamagiys

bet ween reticle stage environment and a projection |
optSPREEAENGY # e MSTo R o g 15 G EmPese it i gaber is of a
eXissdontl fendpeffirb;Gn@ Shi el d to accommodate al i gnnment

nm croscopes a roneter fixed mrr

d an interf of. Asgas
1 ow | s T SRBECIS e TuPHEBoIns A hior FBRY 8 iy e pace,
maythdgas kevihe &Wsﬁaé%ﬁ?&aﬁl@d dliﬁt)i’&utﬁiﬁit}ﬁ lﬁinilﬁﬁigl%f F]vhich ishlower
contanmj ngtion or particles e transported through .
107 P RrSbSERPABLS 41 [9HE U e foconH PR o ATl s is
t haregRduc t@peRs Wit themBmBeragl kel objest ta@ﬁea%m\/thél’rlﬁﬁpﬂﬁétlicl force
and a projection optics envirpnment .is generally sma
cog‘b‘é‘?ngay WRaﬁé’Teéd‘ﬁﬂaﬁé?aﬁﬁégéy&ﬁgglﬁ WLhr t hor ugh t he
fixed blind aperture, any contam nation transported
t hr,ough. ot her enings.in the reticle shjel :
1 Rel s BB HheRRar SR b et dnd iy ulst pOpBTL fist opening
15Whidenddhtkertia gthofirsaogamgbbmpatringed iy éhabl i@ zavklbi t@pass
reticle shield be suitable for protecting
préljleé‘?fﬁogai %’&t@@e PHE use of a gas flowin
conjunction with a reticle shield may be suitable for
prqtect] ot her onents. an pveral] system which
0 2 £ e oG o PR 2 ¥ 8kSn Yo BPmRtatthder RRETPhInE
opudefis=drimyreia) thosdbendurpehiag beidg usdnged @ egaltde tHe@as Aovd taapass
reticle shield. eticle and barrier. or areticle
20 sl D 1 o8 OBy e Fis e i B eh v e
sawbjettemnp eway frow thd meralbee. enbodi ment, the reticle and
the barrier may have different tenperatures that are

war mer than the tenperature of a cool ed gas introduced
i N0 a FThagpahetwbdaint heheretnithd ecamicbpeting sdntliee arranpadito

PP b 20 bR R LB o e s
25t enptheabpctes are bot h hi gher than the tenperature of

the cool ed gas provi ded between the reticle and the

barrier w thout departing fromthe spirit or the scope

of 5t he Phespatatus oydain Dfurthdiheclediog:e, t he present

exanpl e f ngi illustrati nd, not
Caatri o e it REmER AL 600 andlne e Bcbiie Bk supply
t héo cbet thielgss tyitheethird enpemniurdbifongdle dae flowasseedirough 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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within the scope of the appended clains. WHAT | S

CLAIMED | S: 1. An apparatus arranged to reduce
weandteioat4s2 cont am nati on on a surface of an obj ecr/uStde/025958

apparatus conprising: a nenber having a surface

pr gxi matrge Lﬁpa%alas% o@@laﬁﬁ‘ b whiRG: (HSHBRbeTRING id8AB6kzle the
proximty to éect such that the nenber and the

objné%qle%ﬁ*@@qﬁﬁg‘iﬁﬁ’ﬁ aifally abQub e {rE PP space, wherein
the object is of a first tenperature and the nmenber is
of a second tenperature; and a gas supply, the gas

suppl y Eé?ﬁ@mﬁWﬁéﬁﬁ@HnﬂéﬂgﬁbBﬂy B&gas flow to the

sspace, 1 bRgdatanbanifgnd HadeRasRare: RideARELY Efable the object
distribution the minimumof which is |ower than the

fi f&sca;cfer ature and | ower than the second

t enper ah YhRk, 10 8k Beinh Boudal tb Tedtap@ AP PeinontGHOMEINGEE@0
with the nmenber and the object to create a

t hEVRRSPT &V9E force to convey any particles in the

space away fromthe object. 2. The apparatus of claim

1 wherejin the nenmher includes at |east a first . op n
10defh nedT %@Péxaﬁl,srg? Rlaic PoereRibn g ansreRt Wﬁﬂﬁ@ﬁ?&t east%ne

engkiketht Bele@A nd dk@WhdvingtaasfaddtBated dtisGhsgintisinta safteeichss a
space. 3. The, apparatus of claim2 wherein the nenber
|néWﬁﬁ8§f§w§gﬁﬁﬁd openi ng defined therein, the second
openi ng bei ng arranged to enabl e the gas flow to pass

her et hy ough and t.o eto conve
paniDi ol S6¢ fipetis of st e or Bomet FEPUBEC T Airreay
15f r@éﬁlﬁemlﬁemh@pmxﬂnatéﬁmeamar atus of claim3 wherein
the second opening is further arranged to enable a

beam of extrenme ultraviolet radiation to pass

t hat et hTheigipaand ofBlain 1 Rdestirtha@embdr is Hplarebj ect . 5.
The apparatus of claim2 further including: a cooling
arrangenent, the cooling arrangenent being coupled to
t he2gas Thelgphanisof cabh 1 filitegiasludiagt he third
tenperature b

e L e T
CO@ddiftign deing ageNged to previde sraexgetie Iuhrapfoh;*x beanl i thosurfage of the
s BRSBTS BB MG s
defahdthd nseniist Bratretidld ghlm)mﬂngémte pfotecs thempﬂ"anemgﬁ Ihe&etlch'lthlnng an
ap %)%trrgntleuu trawole% ﬁilography lfl)gc}cgsesr ' ncl udi ng:

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 temperature; and
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a stage arrangenent, the stage arrangenent being
arranged to enable the object to scan; and a chuck,

woOhersohask bei ng coupl ed to the stage arrangenmedr/uamms/ 025958

5

10

15

25

30

arranged to support the object. 9. The apparatus of

claim 8?]1)6@1@ n%'arﬂwﬁ aséaégﬁthéﬁﬂa@@&qﬁ@@t)eﬂv@&l 14 §aﬁfa@é of the object
| east © skirt, the at |east one skirt_ having

suehdtbe shiplds the gasdtavea s the Racap fanpsradupisfrigyiion fé% mipimum of

Su Rx}ch‘f"c‘l"ﬁs Rfvet Mh8n B&th 8t firsthOmpeltEre ARP AL AE b8 éﬁfa@drm wherein the
wherein the first tenperature and,the secon

t effiowrodtheraas Epsovagnd tosepghithe fitst oRF81%8ane. 11. The
apparatus of claim1 wherein the nmenber is a pI ate

12. The apparatus of claim1 furt Og i ncl udi
solfce e mehpdolslaim: iSaviesinthe fgwichihegs m e S A

exE&/aBn 1k L@t of @k objastiaald th@@hl@ﬂ' 1 8rApE RIS themperature
provi de an extrene ultraviolet beamto the surf

t heradispieiathe wrcsUEH eaplesdbnilong obibe eavda CoRERATY paacles i Rthe
MeghRE awiY BRI sulfceTiiRIbjdes a reticle and the menber
isareticle shield arranged to protect the surface of
the reticle during an extreme ultraviolet |ithography
Pr @S STheldethdd SRViGE RRRIRGE AbR G Wieldds FlthetqRasys thes
of claim12. 14. A wafer lr{lgl\fﬁhl ch an i mage has been

f oPprEeles &y thespasraviy g Sl ¢l aim 12. 15. A net hod
for reducing particle contam nation on a surface of an

bject, _th h I di h
or 081 i T4F efhed e Ktipr Aoeheqnn B ShOH) ot < pHL R G

bekReein) Q.ﬁdl wheeRAhSHeR of hakad Jaaves kR partRRa Gethd epdce ewtay from
bet ween, t surface of, the obhect and the shield, the
shiths syrf th et g‘bﬂ‘éﬁ?‘iﬁ’ ®F%%ed t herein, wherein

the surface of the object is of a first tenperature
and the_shi e of econd. tenperat ure;
andpr oleé‘?’ﬁ Wﬁi risL deldingh e space defi ned
bet wee nplbbham‘.glartfealﬁ%xﬁﬁgﬂ thessobjdespenia defired i15 thie 6hielld, thhdeam
200 e R SRR b R U S L b e
t errper ature and the second tenperature, wherein t he
wof vi.ded t hrqugh, the fjrst
30 e ThE R o B R g e ey PhGE by RS ke
I ndéﬂil%dfbamen the st ob&]b\mhject ahth éheshiefdandudds: t he obj ect
and the s to,create a tenperature
gr adi en?o"rtﬂ‘f’lg lfhﬁﬁaﬁﬁ{ieeﬁl ﬁgelm HENNE eagat he flow of the gas
t 0 conveshtraNg s dnmcuhesf thegak et flows through the first opening.

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

shield.

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

extreme ultraviolet lithography process.

23.  An apparatus 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. 17. The
nmet hod of claim 16 wherein the flow of the gas further

woamegysict he particles in the space away from PO®US2005/025958

shield. 18. The nethod of claim 16 wherein the shield

has a sgeRnthepRENMMbEaTREd i edsdidhndanEcoh 9 ) tHe!TRst
flow of the gas conveys the particles in the space

awndseion BATmere eI g€ & lepst apRexapytely 00 orosugN S?q?@d EHBfgvin

' Op%rﬂré'kgure it 1sT&§tH§ﬁEﬁéciﬁ|es§lﬁre of @b frst Bgloar t her i ncl udi ng:

provid %§ beam t hrough the second opening defined in
the shi & 1 sqapBIng aEn BB Hgthe fFshFEBRHNE ragpaeabeingarrynged to

511 gk tﬁé‘&ge@ Nhi@PscRinifd B rahpdrhehe Beifld artddGe PR tREfirst %Bion,

107 fheopember i asagon

The nethod of claim 15 mhereu@ggrOV|d|ng the fl ow of
t havhgeein thp firsh ecaunyag aranernpR dnobidene BSMppie the iiemfep bejpg arranged

t hey ?hkaﬁty 182 dirdt e tRb e obj@@t' su@hatﬁat aCﬂ}Qtl shﬂﬁcetdif%&ﬁéinﬁe@ and
t he tenperature 1Fiagtrol t he anmpunt _ of
t héhefist Hage of thspbischis a‘&ﬁfafl Iyfspragite ehimrgs inghe firprpggion,
”Etvhﬁfhrpﬂle GlsRkuFatd oPRE At id $T8 MRjta@Bperitireand tHel bt QuEAE of
shield is a retlclgtshield. 22. The nethod of claim2

I

FRCEAYPrafged to be used with an
ext r emea hd fupply, thegaslsup 1P BEiARaYanpEDL.ESPly 2 as W to the space,

apparatus .arranged to reduce artlcl contamn

P s beving o B PG B On e PRy is Tower
c haiagke firshtempdranizaid hewdr figinahd detsild térﬁ@rﬁﬂreﬂﬁﬁer&n the gas is
second r,egi on, the fjrst [e %'Sﬁlh 8 % ﬁsure £

ot et Eoiegpeaeaatabs membiva e Spirer ol atophpret fore

15havé bghvey Riygaiéles it thakpdcs alv@sBorh l@rvobjde pressure of

25
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the first region; a first scanning arrangenent, the
first scanning arrangenent being arranged to scan the
obpect , Thdépphiatus of SleANTE WHersih HRBRTER an betreng: witrivdsigiadticle,

int first reqgjon, erein the first scanning

ar P§ €§@ﬁ8h¥m¥%§ﬂﬁaé§l “fenber, the nember being

ar r angeg sécondgcaiing dryangement, fthe StorRiscirmiey amfangdmeanob@mg:t
such th a firs% 3€rfa%§'of t he nenber and the

05 AREREEE (1 S WBSP &ht <R GBI PPy SUEHEs Ben
SpaéRnd reglddewhdreia tthe @essae of e 8s@hdrdgivm if lessstharsapipiadeately 1
of the object is of a first tenperature and the first

suf®&% of the nenber is of a second tenperature; and
a gas supply, the gas supply being arranged to supply

W to avi.n eﬁ ace
Certger atlh WRRLE T BRET 2h bAE AT QOB SR T BB, and
an extreme ultraviolet beam is arranged to pass through the first opening to reflect 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

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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than the first tenperature and | ower than the second
tenperature, wherein the gas is arranged to cooperate

woizbds/ontwe2 nenber and the object to create a PCT/US2005/025958
t her nophoretic force to convey any particles in the

SP3Re aAWRY afgaliisloR ElafR P& Fheredhe hBBLARRMAS HSecBhd Seding)
23 wherein the object is an extrene ultraviol et

r etdplines therpig. the secandhenening Seipg pEgrd fofupble de:2a5 QW Ly pass

S C AuRétRDuSK SRNBEHBAE spabd¥® cORGY AL [FE@IMAIiR theBPAcBRGEYEBIN the
bei ng arranged to scan a wafer, the second scanni ng

ar PRIFEERE ARt0 fisisaepnd regitiged in t he second regi on,
swherein the pressure of the second region is |less than
approximately 1 nforr. 25, The apparatus of claim 24
whePei nThe mprawiusof elaim g8 whergiahereeondopeniae frdiwher arrajiggd to
an efalé £oRntbldkBMhOhRhvibRAA A BoriopRfaRdethRuP@Sf onto the surface
thrgggh the first opening to reflect off the object

an@ BRt8i*the wafer. 26. The apparatus of claim 23
wherein the nenber includes at |east a first opening

def i ned_t herein, e flLrst_ openi bei ng arranged to
0endBie %mﬁﬁ@hFF%QPF%&égg@aﬁﬁgF£$$rough and into the
space. g ¢éoolihparradpmedt ths c6dling lafrhiipeR@niHRaIp&blipltd'® the gas supply
menber further_ipcludes a ngﬁgleh t he nozzl e beig%1
ar fafRpb e canrthniird Fmperaiint befpigdhs gas Howaasses fgouss herst
apppsatgls of claim 26 wherein the menber includes a
second openi ng defined therein, the second opening
bei ng arranged to enable the gas flow to pass
15t han et hThdigiparnd oOtlhinD30 Wheeis fiac@olin 4oRY@Yent Berranged in
particl .he space away fromthe object and into

S, i
th@“gﬂﬁﬁ%ﬁ”ﬁ%ﬁﬁbﬂﬁ B8, The apparatus of claim 28

wherein the second opening is further arranged to

engpl e beam of tre | t.raviolet radiati to SS
t hafet niBUGREG °bHEE ¢ hEnti el dmpsiaugand the sosgd
TheéenaRpairabitsppioxilatilyihdGarheir t her i ncl udi ng: a cooling
arrangenent, the cooling arrangenent being coupled to
the gas supply to cool the gas to the third

t edper aThe spphatuebeclhie2pfshér indud@sses t hrough t he

first opening.. 31. The apparatus of claim 30 wherei.n
the coof Falseee PiFms e e et B <Pes Moty ooyt

t headidtios beinp emarpgd todRoviddwen exppar athusiolt balaiorthdirface of the
wh %{)j%ét hrtoggh e{nl orpse}liné acmRd %vtitlﬂlrnechg rrrllgm{)gﬂ,ewﬁgrgi% rtll(lje object is a reticle

25  and the member is a reticle shield arranged to protect the surface of the reticle during an

20

extreme ultraviolet 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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tenperature are approxinmately the same. 33. The

apparatus of claim24 further including: a source of
wexboemreienll travi ol et radi ati on, the source of EETAUSEWS/025958

ultraviol et radiation being arranged to provide an

extrene ultraviolet beamto the surface of the object

t hr ough _an openi ng defined within the nenber, wherein

t heéTobj d&g 2prarafus @iclagm &, Bhrgein i sabfrHERe the figst ppaning egits at a

shigéQuraita@RaBchet MaPiepREdurd MehSipat2 aR Hhet Hessufldatidify the
durin n_extrene uItraV|oI%% I|thoqégggy process. 3
1

a . ) 34
A cg@@g%@o}r%?ﬁm@ewwa thispaces therebyn e tgpRiyredignbution
535.in theWpd®r ON Wwhich an i mage has been forned using
the apparatus of claim 33. 36. The apparatus of claim
1, further conprising a chanber to hold the object,
t hggchane bpfatbiistEelain ¢ fMehd GoRpNas M Mt UsRted Adjacent the first
mai ntain the pressure in the chanber at a .
pr HEVES r‘i}i“‘né1 T FoTE iUt do @?%OV%H%“aﬁbg?%t%?fsgaéﬁupé’iyaﬁ‘?ﬂl gutering
whekedpacd he gas exiting the first opening exits at a
pressure that is higher than the pressure in the
0space, t he hi gher pressure causing the gas to cool as
It 3expandghbgriphytibd caRpdstg: t hereby creating the
tenperature.djstribution in the space. 38. The
apparatﬁ%oﬂFmL$%%ﬁ?l, further conprising a filter
| ocat edaaétjckcetk thiighiet 36 helpantiige défiitng 4 h4tREn, the reticle chuck
-confi gur ed to.nengve.g rHicIes fromthe_gas supply
f r GATEATEY P RESTHGTDE FrAgls relafye "Nﬁei"l’ﬁ“é’é} PaEHS t ool
15conpri Sk RgicleashietdsitidhedUstwers fie optita sindce afd1the Keticle; and

et cf on it BR i rea s et o el rbiefe ol bomigured o

r elpedviideen ﬂlcﬁ;s;J ohes préaintya:bmﬁmm‘aﬂtl@ @ﬁbs&fnﬁzﬁlyi a@&ag i ik dptical surface,
osj ti.on tween the optical surface and.t .

P B e bt BSerh B e patcal surtace

the reticle shield, and configured to provide a flow

of ,gas rry .contam.nan sybstantially away fro

207, 4955 B ot dee SHARLES sSthSE toifiste e fey ert g te

c oRicatiiyrodittieszaf flow) the micanm raiifigugedtth @iddp tHeGad vestitn e

40. The. |l ithogra .tool .of claim39, furthe o

congnEma A3 RRneP s e il T R Rly dirping e

f | guy fldvhewaattheiraanomf | gured to aid in the prevention

of the contam nants from contam nating the optica

surface by substantially directing the gas flow toward
25t hd1.vacBhetithography tool of claim 40, wherein the vacuum is created by a vacuum

pump.

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 in 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 comprising a reticle stage configured

to move the reticle relative to the optical surface.
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4 1. The lithography tool of claim40, wherein the
vacuumis created by a vacuum punp. 42. The

woOibdsmge4aphy t ool of claim 39, wherein the ret PCraS2®5/025958
configured to operate in a first environnment having a

fingt PARSBhbSaBfRFobltE cRRA BS ahhetdi 18 Conthiina Mt hieGht BUowing
to operate in a second environnent having a second

pr d¥ReE PECON{HRERAIS Waie VEPH OF hysedtore i s hi gher t han
the second pressure. 43. The lithography tool of claim

39 further_ conprising a reticle stage configured to
0. t hd b BEPERET epaf olpim 8% SRR reile st meludesAn

5Thepldihd el 8 BéhfighRa o AlovEihe bisad3 .of MefiRitidn kdtRation between the
conpanlnants are the followmng types of contam nants:

watdiclaanddie ticahsiHeear bons. 45. The |t hography too
of 4g! ai MhSBihoapKyEbel drldRink 83, ivletiS the Shihihftfohn atBSioaRs within
openlqa that I s conflﬁur§$ to allow the passage of
i | 1opfPhthe flewingdrages shviy B the reticle and the
optical surface. 46. The |ithography tool of claim 45,
wherein the jllumnation radiation is within one of

10t he fol | o ng! PEgEL™f wavel engths: a. 0.1 nmto 5

nm b. 5 mn5emi®Poom; & ¢ . 100 nmto 250 nm 47.
The lithogra tool_of claim39, wherein the optica
surface i & pH% i 299 ) ecti on optical system
configured to expose the pattern defined by the

reticle _onio a substrate. n_illumnation radiatio
| Br o) Bt oAy orlel B A dvtsrrin B oS e s patt OFa
J

15p:r @k@@%ig@ Bptial éy8en cﬁnﬁ@ﬁm tfoﬁaﬁpos&h& ﬂﬁg}&h elfgﬁlaeﬂhrbyf theoeticlobnto
claim erein the gas. fl.ow ass ur.t her
CortshvLals WG IHRARSG B COPRBRES Bilp dir PR rgueh the
t herdjécmon opti@bsystedd. The |ithography tool of claim 39,
wherein the gas flow assenbly is positioned between

the reticle shield and the reticle chuck. 50. The
| i 48ogr aphlithbgaphyabolaf alafim 39, whate i gad fiev gaemblly dwther

nbly i 1 ti d b the. reticl hi el d d
20535 m e B3k bR ST, b Tt Yo
45, wherein the gas flow assenbly substantially
FurPner 1B PPEAREAod EREY PEa I oty B ety posiioned
substwasi thalréticlesshieyd dndahe fetide clpehi ng.

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. 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 a
portion of the flow of gas through the opening and away from the reticle.
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52. The lithography tool of claim45, wherein the gas

fl ow assenbly substantially surrounds the opening in
woOheoeroazdeel e shield and is further configured POT/US2005/025958

provide a portion of the flow of gas through the

opening and away fromthe reticle.53. The Iithography

tool of claim48 wherein the gas, passes through .

pars8i cl &he fifhographysieelnticleina 42 whensintthe.caspassestheneh prigcle

54.fi1tRGsddclahagrianhy nd 2Rl opSiing! @l m 53, wherein the
particle filters have an effective pore size of 1

mllineter or less. 55. The |ithography tool of claim
548,54whergd nthb%s@pm%omf iR 83 NAeAdi® the PaNiBleGARsIHaOMan effective
outlets that have an effective size of 1 mllineter or

| edgre sizs of Trllimetsi9glesphy t ool of cl ai m 48, wherein
the one or nore nozzles are configured to provide the

gas flow at. _a subsonic velocity. .
55.  The lithography tool of claim 48, wherein the one or more nozzles have gas

flow outlets that have an effective size of 1 millimeter or less.
10
56.  The lithography tool of claim 48, wherein the one or more nozzles are

configured to provide the gas flow at a subsonic velocity.
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