P- 0413. 020 1 Contam nation barrier with expandabl e | anellas The invention
relates to apganigspnation barrier for passing through radiation froma
radi ati on source and for capturing debris com ng fromthe radiation source,
the 5 contam nation barrier conprising a nunber of lanellas extending in a
radial direction froma main axis, each of the |anellas being positioned
in a plane that contai nsComamingtion baaricr vath bxpandabledainrBas on barrier is
known from for exanple, the international patent application WO 021054 1
5 3. The contami nation barrier is normally positioned in a wall 10 between
two vacuum chanbBiesinoéntionrréldiestd #omMinaivPbarfiet for pRSIRAARIR thh j on
appar at us. t%rn a |ithographic projection apparatus, the si zg 0 eat ures
that can be Hofgdadigtigrsouscesanddey eaptiring debris cardingyfranh theradietiemspivncey the

proj ectian radi.at:i . -integrnated. circuits.with a hjigher, density
of devi ccess, %ﬁﬁg%({:bél %’?ré‘ﬂ?r&%%glrn g?”l g b§ﬁ8§%§8‘,‘*hﬁ extending 'di‘é‘s’iafhé'k)a‘éectt'(?“be

abl e to i mageom mahdie bxiseaich bethe IMhellStheRSostidhé®iM a plah B HXRiSs the

proj ection gggar atus enploy ultraviolet light generated by nercury | anps or
exci ner | as@8 3% has been proposed to use shorter wavel ength radiation
in the range 5 t . ' 3erun. Such radiation is
terned extrene u tcggvc:agmtﬁl %@%aﬂ%'lrr ){Sso %W‘”gia L &g 6 FB&%"“@%‘E}}"’@B@W

i ncl ude, f orapplisatmnc®( 0246511 5pr Twathnih@foiEbas s fSrmal) pakiichR! BS WhRs T
sour ces,, or .S nchrotron radjation fromelectron storage rings. Apparatus
usi ng dilfchdElEess tReHacwyn chambess of ajadiation aystem of wlithmgraphis projeciomenkov, R
Aiver, D. Bipbh¥atusPevel opment of an EUV (13.5 nm Light Source Enploying a
Dense Plasna Focus in Lithium Vapor", Proc. SPIE 3997, pp. 136-156 (2000);
M W MGeoch, "Rowdith@raphingrofifctian Zpyiratad) thexdizeeofefeahites @it Qhrebe PRAEDnto
Proc. SPIE 39%% 25 Pr% d%3}%-866 gZOé)tg); WT. Silfvast, M Kl osner, G

Shi mkaveg, H SUBEIFRIR, redteqdihe pravelength of pepiscsion radigtiopn Tpaveducpiniegrated

Di scharge SqicGRs #ith 134 Ot ndtMce hi " o¢c:. SPIE
3676, pp. 272-275 (1%3“ ;eag%bsit Pﬁ%%gﬁé%“n ot c%bf_g?lgfﬁegag{ﬂé sp%éﬁstiv&

Ext r eme 18] t rdgsirablleto tRaablatoi iongSswalter fBasres Whild nfeas edrent ligfogeapRicasma”
Applied Optics, Vol. 38, pp. .5413-5417 (1999). 30 EUV radi ati on sources may
require t he RIZECHHM afpﬁgpﬁe@?“m?%ﬁnﬁ&ofqt Qéﬁt;ﬁeég@tfﬂgweraury@)a@pw SHEHBEL t O
enit EUV radigts, @rhas békipraposdi %?ﬁ@rsﬁsnalmngﬁl%&ifaﬁeﬁimgli s'tghRded  to
above. In a discharge plasma source, for i1nstance, a discharge’is credted
bet ween el @spacidlyaroundd! 3anm eSuchtradigtiqueis téraet] pxiremé sknvivleER Virmy soft x-

subsequent | ¥a)b fnd ﬁ‘o%gﬁyije StO(l)II'CCS include, for instance, laser-produced plasma sources,

20 discharge plasma sources, or synchrotron radiation from electron storage rings.
Apparatus using discharge plasma sources are described in: W, Partlo, I. Fomenkov, R.
Oliver, D. Birx, "Development of an EUV (13.5 nm) Light Source Employing a Dense
Plasma Focus in Lithium Vapor", Proc. SPIE 3997, pp. 136-156 (2000); M.W.
McGeoch, "Power Scaling of a Z-pinch Extreme Ultraviolet Source”, Proc. SPIE 3997

25  pp. 861-866 (2000); W.T. Silfvast, M. Klosner, G. Shimkaveg, H. Bender, G. Kubiak,
N. Fornaciari, "High-Power Plasma Discharge Source at 13.5 and 11.4 nm for EUV
lithography", Proc. SPIE 3676, pp. 272-275 (1999); and K. Bergmann et al., "Highly
Repetitive, Extreme Ultraviolet Radiation Source Based on a Gas-Discharge Plasma”,
Applied Optics, Vol. 38, pp. 5413-5417 (1999).

3

30 EUYV radiation sources may require the use of a rather high partial pressure of a
gas or vapor to emit EUV radiation, such as discharge plasma radiation sources referred
to above. In a discharge plasma source, for instance, a discharge is created between
electrodes, and a resulting partially ionized plasma may subsequently be caused to

collapse to yield a very hot plasma that emits radiation in the EUV range. The very hot



collapse to yield a very hot plasma that emts radiation in the EUV range.

The very hotpB49#43 020 2 plasma is quite often created in Xe, since a Xe

pl asma radiates in the Extreme W (EUV) range around 13.5 nm For an

ef ficient EUV production, a typical pressure of 0.1 nmbar is required near
t he el ectrogllgs to. the radiation source. A drawback of having such a rather

hi gh Xe pred¥#inea jsuitp gterceregtsd imKeotitns aEXh/plasda atdiates infbe Eeptanpls; 0.1 5

nbar Xe tra ' | Q. 3 %.EVV i ation. havi ng a wavel ength of
T35 rim 10 @ ppdnd I S Rt gt EAY ihaitap b pabresrprbosur o
to a |inited.tediaois requitedntdat the cROUHER 10 TR rhEBGE itk &&]%WBQ%V c?f%a%\%abe
contained inits o vacuum chanber that is separated by a chanber |1

from a subseltRATatherdughXepassie i5 hat ¥pearabsorbs E8IV extiasionnForexampig 0.1

i1l um naki o tx} ' "o hapher \wall 10 can he de
t ranspar gnt r}{lgﬁé{lj{/ér agl %F’?Sﬁpﬁrgfﬁﬁn%@%fadﬁ?ﬁw& ai‘ﬁa‘fq?@gah‘?‘ﬁ%-%r ovi ded
by a cont amnuatl srthéraforé squived Roconfiné 8@ rathed high Mapressiielto a%inf&AGELRED 1 N

Eur opean Patent a gl i cation nunmber EP-A-1 057 079, which is incorporated
herein by raé‘?‘ﬁidéﬁ goures, Tepeachithigpthe gqgeecandhy contaipedrin étslomarvasmaposed t o

reduce the : | ' along with the EUV radiation.
This foil t Fbgg#ﬁggrntg?slts g@%ﬁ'ﬂtg& %%ﬁﬂﬁ%ﬁ#ﬂﬁ)%&sn%e%%gﬁcw 15%/1“1% th are
cl ose toget veich theaolestot mirfarrami # ldrhiautisresptit 8§ HeldbtainddOTh ERSBLSRIEAS L0

l et the radiation pass wthout substantially obstructing it. The lanellas
can be ndde 8% °¢ 81aJe tianiparaet i CYVaadindons by a numberof spettures inctdie weadlr ¢ he

radi ati on  $P4i8& by R EortAElali ; L ed.in s a t hat
di ver gi ng .EQV r adi a)éri on cor%hﬁlgb rlg%&gsar%% gtﬁgr@goﬁ%eafs dgg%bggéﬁll y pass
t hrough, ~butEusiesisab Patconappiichtionmuniier EP-AddST070nwhRNIAE Ricbipofadd kérsigl byDebr i s

i cl 1lide wi i nside.the foil trap, ttered theréby and
Event ual Ty QefeTenEe TERAThe T (st foddra s besroRobesed fRssaureihemmmber ofthe.
| amel | as hoywaMRIes S HaRtiSOMBnEWMMRIEBY Qfadi ﬂfsgt‘olil rltl%?%%ﬁé’i?& ’ofEE&ﬁﬁlg‘g‘{ ieng

heated by colliding debris particles. This resul igniiican
of the lanelof tanellashapedswalsowhichgretlpsectbgethenihioeder saifopord Sow hesidtamebugs.

Si tical i ssion.is .25 Lmportant jn a lithographi
o1 0] et 1 on_ A3bP RIS 2 RL{Eh i RaifioRHoY PP ohsupanislly Gbrougsas BY of or e, it

I's an obj ectlarpdildseen BE BRAS S VérY @ih nRal pPtBEQ VG & p SR il i i er
i n whi ch di sadvant ageous def oér}ymt ion o1tP(de anel | as ?E m nﬂl%mng%tdtw%ql%ﬁ@bj ect
i s achi eved see®ridicdgmellpstanepesitionsd in suchenvay thapdivergionERM rndiadtion barri er

as specifie n’ftoﬁl e aragraph, . characterized. in that the
cont ami nat i g?llln o Atz H%log%uﬁeg s ety H??é_raﬂ%l"}‘% ‘bahdetris egtins EPF"&BC and
that eah ofadiition seurkliasapnsed DebaRIpyrtRASIcHilRE S tHAlas Msid@S FoiPREp, e 1 S
outer ends in grooves of at |east one of the inner
scattered thereby and eventually collide with the lamellas and stick to these lamellas.
The lamellas however absorb some EUV radiation and heat. Moreover, they are
heated by colliding debris particles. This results in significant heating of the lamellas
and a supporting structure which supports the lamellas. Since optical transmission is
25 very important in a lithographic projection apparatus, mechanical deformation is not
allowed. Therefore, it is an object of the present invention to provide a contamination
barrier in which disadvantageous deformation of lamellas is minimized.
This object is achieved according to the present invention by a contamination
barrier as specified in the opening paragraph, characterized in that the contamination

30  barrier comprises an inner ring and an outer ring and that each of the lamellas is

slidably positioned at at least one of its outer ends in grooves of at least one of the inner

and outer ring.



and outer ring. P-0413.020 3 By slidably positioning one of the outer ends
of a | anell aP-OH‘fRﬁ@.rm' | a can expand i ??Ba radial direction wthout the

appear ance of nechani cal tension which y create a deformation of the
| anel | a. Preferably the lanellas are thernmally connected to at | east one of
the inner and 5 outer ring. In this way, heat fromthe lanellas wll be
transported to tHeslidahlyspositieningtdngtof the dutarends ofohnedh) the ldnsel AQaN expand

ily . hani cal nection; heat conduction from the lanellas to
the rings | dhaVERARlieon SURE: Ribeanife ol e iansarnaam pbichmury soRtmer o,
connecti on wkifdithalichodthed@nducti ng gel between the lanellas and the rings

I's thinkable. 10 In an enbodi nent the contam nation barrier conprises a
first shield ar riapigedly e lgneliasare thivenallymonnedtetytofat easthsiernd th innérand

i i i i .l hi , the heatir f the i
Fing 1 s P mel g, PO Req et B hplas i Feliansadied do s iscNote satcond.
shi el d arr anghetniab chhreton RaiofBbcessadyh h‘fé&ﬁn’ié&ﬁbéﬁ%ﬁtﬁdrﬁ %zﬁﬁ:@h@k@i{aﬁ? m

bl ocking the heat radiation comng fromthe first heat s _ eam
going i nto tthelagmsllpgto the rings isegen possiblewhosibd chynastivmist stidatladiathennorel N a

further enbqdi . r t.he.fir shiel,d, with respect to the
di rection %?’30%?%%‘353'?%“ ﬁda}{c?ﬁp‘%’r?gu%é{%%%fﬂ’we tlgﬂelif’f apﬁéﬁ)er%’&ﬂsdﬁi on source
al ong the rnahinkables, a third shield is provided, constructed and arranged

to redu heating of the first shield caused by direct radiation fromthe
radi at i gﬁ sour cdn arg@bpdiment dicentgminasipn baricr hemprisesta fist shivile htarfigedno bei ng

excessi vel I riadi at.j f.rom t.he radi ation source, .and
consequently #rt?ﬁeegﬁﬁégﬁﬁgémh%mg%n?ﬁaﬁﬁn?? ﬁ%‘ﬁ?ti“?n_sscoug‘?‘?'r gﬁ@st‘ﬁ%rds
the col | ect the heating af firedfussr iring iehipeed. rReferable tKeOdtn@iMiRA drofhrR& dohfrisd SO

conprises at |east on cool i ng spoke to support the first shield, wherein
th(rarp cool i ng aSHeNy shiel ﬁ%ﬁu}%fiIt?gbéﬁ%@%a@@tlQmﬁO@dh%ﬁrﬂt shigld. Blylé?l@ml}g' nlg )
spoke can bgpdmd . nduct i.v terial, |ike
fgr exanpl e%(lzar bgﬁma'lt' etcglél(l)%%g‘ﬁﬁ%%ﬁg?ﬁ%{eg@%ﬁdy&g&%g‘grg?glgtlﬂgo tﬂ?l‘:?@?"?%rﬂ?el d,
but al sd>tr ansexposed bievnwdntadmatiadofi r st heat shield to the outer ring. In

an enbodi nent the first shield conprises a nunber of shield nenbers, each
shi el d nmenber bgri‘ Adurthsi & P@&“eflbuwﬁréa'alﬂféhe finshyyglf dvish sespent ta theslivettiony

e o LIS o L B L R g ™
shield. |n thirdshieldds pravicied) donstructquciod amangektoredied haitingeofithe figst skielgessary.
The cooling calsed %y rﬁ?l%ctcrgcrfrig{iélls gox% tﬁg IQa.ldEart]i%n source. The third shield prevents the first
20 shield from being excessively heated by direct radiation from the radiation source, and
consequently further reduces heat radiating from the first shield towards the collector.
In a preferred embodiment the contamination barrier also comprises at least one
cooling spoke to support the first shield, wherein the cooling spoke is thermally
connected to the outer ring. The cooling spoke can be made of metal or any other heat
25  conductive material, like for example carbon. The cooling spoke not only supports the
first shield, but also transports heat from the first heat shield to the outer ring.
In an embodiment the first shield comprises a number of shield members, each
shicld member being connected to the outer ring via a separate cooling spoke.
In a further embodiment, the contamination barrier comprises a first cooling
30 means arranged to cool at least one of the first and second shield. In this case, a cooling
spoke as described above is not necessary. The cooling means may comprise a cooling
system in which a cooling fluid is used to remove the heat away from the

contamination bartier. The cooling means may be part of a cooling system used in a

collector. In this way, the cooling means will be in the shadow of the heat shields, and



systemin which a cooling fluid is used to renove the heat away fromthe
cont am nat i opolpeg p2@r. The cool i ng meang may be part of a cooling system
used in a collector. In this way, the cooling neans will be in the shadow
of the heat shields, and P-0413.020 4 thus not bl ocking the EUV radi ation

beam Preferably, the heat shields are supported by the cooling neans.
Vi brati ons ctg‘r‘ﬁ %‘B bﬁ?%mgttﬁ% E&%rfﬁdw@owgm{fr\mrablmhe hesh shickds are Juppedtédiisy of
the contam RAt t@NinRahédnS VRERR | [ s, not .fixed to,the
cooling system lSHEI n yet anot ﬂg?oéﬁsgoﬂcﬂ%tcopﬁggggﬁ%m BRYTEACREF 1 i er
conpri ses a lsmckasihfchotintaninabanisarder teoged thoina@aling i @oi QT tothd\&oolink t he
cooling ri ng I s cooled directly, there wwll be no need for a heat shield.
In a furtherY&iodi ment, the contamination barrier conmprises a third

cool i ng sneans ggk er Qnﬁg@ih&lpﬁleQHﬁﬁ&iﬁdaiBE badrler Fplglple %rﬁr%gg?%&ia c[o%lipg e

slidably connected to the inner 10 ring an her ma

outer ring, mé¢aasarangedde woolltbe innaetihga $f the lcbolig rings isleolod dirEctly, fMkre WAIE OUL er
ring can be easi | oolhed tiﬁ 1Eor exanpl e water cooling, since it is

out si de thebﬁlﬂ\?r@ég'?{eﬁ Bhiedpref erably the lamellas are curved in the

respective plandsq famsbrlclibolPes, (0 Conhtingfiod bifleAlinHBPEThiAPchges of a

conical pipe. If the surfaces of the outer and inner ring are focussed
on the EUV derangarranged tecnoliesouton ring. bethb laodlas atwyslidhley comgstedso thd inher as

i bl ' ' i1l be in. th the EW b whi ch |
Coavor bt o andShdRAt chhiielie negfeer ok e soia e el wbpatorte -
col | ect radioater@itgi The éutérsridOdantbeandlyec MR for kmlﬁ gf&é%g&m%?@%é‘ﬁ% , a

first side of the lanellas, at |least in usefaci r ation
source, is tHISidedthe ERbhoptical pBt of the lamellas. If this way, the

I nfluence of m ' el | l.as i s reduced. The warped | anell as
shoul d be posit in%fér W}tﬂé%eq%ﬁg%ocw oegel{ll%e Rtk veffﬁams, %‘?‘E@e e?ﬁ%d

| amel | as. Thutr regawy shapedad slided 6F Axinical pipe! T Y st favesQt the utld MASHRSS| on of
t he cong m nation_barrier. The present invention also relates to a

radi ati On sy9e&rs PsHsEe §P|"|‘§f %Uy§°h‘¥_9ﬁ{ BEEREM benmn walk be blocked bietheringeds above,
and ol | it g b LM PO, SRR LR,

barrier. It is another object pr ese nventt on to
lifetime of vaawuddbde Howeytr, na lightlisddst cis the/&ilRolor Eaablcas eollddh adidiiopnhi on

relates to glﬂ.racii(gt iggnﬂs%vstem conprising: - a contamination barrier for
passi ng t hr SUYA1EYER ®rom a radi ati on source and
' In a further embodiment, a first side of the lamellas, at least in use facing the
20  radiation source, is thicker than the rest of the lamellas. If this way, the influence of
minor warping of the lamellas is reduced. The warped lamellas should be positioned in
the shadow of the thick front side of the lamellas. This measure results in better
uniformity of the transmission of the contamination barrier.
The present invention also relates to a radiation system comprising a
25  contamination barrier as described above, and a collector for collecting radiation
passing the contamination barrier.
It is another object of the present invention to extend the lifetime of a collector of
a radiation system. Therefore, the invention relates to a radiation system comprising:
- a contamination barrier for passing through radiation from a radiation source and
30  for capturing debris coming from the radiation source, the contamination barrier
comprising a number of lamellas, and
- a collector for collecting radiation passing the contamination barrier,
characterized in that a surface of the lamellas is covered with the same material as an

optical surface of the collector.



30 for capturing debris comng fromthe radi ati on source, the contam nation
barrier co b' g a nunber of |anell ag, and - a collector for collecting
e

radi ati on passIng e contam nation bar r, characterized in that a
surface of the lanellas is covered with the sane material as an optical
surface of the collector. P-0413.020 5 Wen material is sputtered off of
t he contam nWhemmalsaial isspuiteredofflof tiealoh@eiindtiontHagridrioh® the coBec®dr, Hagife
collector is.only,mnimally influenced if the materials are equal. The

i nvention al't®° ?%tlhﬁ 8@&?% léovlwt%wajﬁwﬂu?ﬂcs&i Hcthe matesiglsaraequal.conpri si ng: 5
- a support structure constructed and arranged to hold patterning nmeans, to
be irradiated by a projection beam of radiation to pattern the projection
beam of r adieiiyention alsogelbtes tas Bthoghipbicqoojsttiancipparaddoaiprisinged to hol d a

substrate, and - a projection system cgnstructed and arranged to i mage an
i rradiat gd por t i Pﬁ‘f‘%‘ﬁ‘é‘“ﬁéﬁf"ﬂ%ﬁ%@ﬁ]@“ ARzcgiie bold nagieens meansi rbeof t he

substrate, IfadiaRE®n S PhRRT 624 i lfatd:gn system
for providi ngaa pr gj eﬁg?Ji%(C)n beam of ?gﬁ@g{ﬁ%ﬁé@?ﬁgﬁd&%ﬁﬁg%eérﬁg)\t/'g%&%oﬁal |y
the invention rd sbstate able qensthistedeanddesogéduetolda sitgirateldnd The term

"patterning _nmeans' as.here enploye houl d be, broadly interpreted as 15
referring to rre%r?smjteﬁté?n %&W“b@“ﬁ@‘ge‘f@m%w Im386 A7 Hgadiated Bettign of them

with a patt eanesin s Sa6td et?&&iﬁﬁ%@%@hﬂgﬁt& a pattern that is to be
created in a target portion o he substrate; the term"light valve" can

al so be lflsedvherein Hiespreisatiesapparageseamyirisys a tadiationtsysem fod providarg £spond to a
particul ar f ' I . e evi.c eing created in the target
cu FOERI G o BEEelch & R 5P

portion, as an | 9%t her device (see below). 20

Exanpl es of suclFinpdlytthe hivegticiaeRgesitda mtilifod as dsdrbel in dlAfn §9Ncept of a nmask
is well known in lithography, and it includes mask types such as binary,

al ternating phase-shift, and attenuated phase-shift, as well as various

hybrid nmask typas, rl-r?‘ﬁ%ﬁ@ 3 I in,the di ati.on beam gauses
sel ective transmi ‘sangon | n&ﬁrﬁgﬁjg%gegsoﬁerg%{%gﬁgﬁfg%q@ge bﬁi’?ﬂfﬁ' '8 rf?rgglefcl@&t i on
(i n thelgaseefofring t3maaas thactine used k) emdowt AMeiné@sling rhdiftidBaROWRE a0Nn t he
mask, accordi n%?t t he {%attern on the mask. In the case of a nmask, the

support str et #opy-s E‘ﬁ%rCQFFWOHQi_nS torapriteraphat is ipthecreatedhiowr target hat  t he
mask can be pBgld dFith@slefitatle RERI GieBvAIVE"IAE 4 Q'iﬁk&gig_rtﬁ‘_g'ciﬁfeg@ beam and

that it can be noved relative to th eam i sgegem r programuabl e
mirror arrayencxlly ethe ppiten ofill soséspandeva patitidanfunetidniaklayer in a device being
created in the target portion, such as an integrated circuit or other device (see below).

20 Examples of such patterning means include:

- A mask. The concept of a mask is well known in lithography, and it includes
mask types such as binary, alternating phase-shift, and attenuated phase-shift, as well as
various hybrid mask types. Placement of such a mask in the radiation beam causes
selective transmission (in the case of a transmissive mask) or reflection (in the case of a

25 reflective mask) of the radiation impinging on the mask, according to the pattern on the
mask. In the case of a mask, the support structure will generally be a mask table, which
ensures that the mask can be held at a desired position in the incoming radiation beam,
and that it can be moved relative to the beam if so desired;

- A programmable mirror array. One example of such a device is a matrix-

30  addressable surface having a viscoelastic control layer and a reflective surface. The
basic principle behind such an apparatus is that (for example) addressed areas of the
reflective surface reflect incident light as diffracted light, whereas unaddressed areas
reflect incident light as undiffracted light. Using an appropriate filter, the undiffracted
light can be filtered out of the reflected beam, leaving only the diffracted light behind;



30 addressabl e surface having a viscoelastic control layer and a reflective
surface. The_ofpshm princi pl e behind sugh an apparatus is that (for
exanpl e) addressed areas of the reflective surface reflect incident |ight
as diffracted Iight wher eas unaddressed areas reflect incident |ight as
undi ffracted an appropriate filter, the undiffracted |ight

can be filtdR é‘ag Blnggy ‘@%@W#F%%wﬁs@gﬁﬁcq%@vg tythgadgressing patteim afthed

|'i ght behi b t.t d
AT o T L et e

al t er nat i ve esrpbodi ermaihxcahaagepnag bﬁtrrmbiueom ¢ach of @hichycan SERhdViduallyikéd X
arr angenent agf tin rr 'i each which can be individually tilted
about an axi Wla%‘bslr%l’ YN syl “elOF%Jé?&ﬂiekeéché‘l%W i &empéosﬂng or by
enpl oyi ng 5 t ors

npl oyi ng p@éz%él‘é@ﬂrf%%fu‘aﬁo@ﬁ{eh&?st fi%he 5Gs a&arﬁtn -apﬁ RSt g

matri x- addr éssabl e, such that a res Mmrrors w
radi ati on b@ddﬁeswdamduoi's wrlblreﬂectlanemtarmng tzmhatmn&iédmaﬁaeﬁkfmmrdife&tlon fbthis

manner, the re ﬁ(i:d .beam i patter:eIiljar ﬁe%gé |ng to the_ addressing

pattern of tH& ‘FﬁstSF PUATS e AT RAnEr s retlected beamy s naierngd apsordina & 6‘§S| ng
can be per fadmeingpithen §ﬂthteaqbitﬁx-ﬁhx%§§abﬁr}hﬁm¥?%§r uﬁkeﬁ%ﬁ?n%d&r@&n
situations described 10 hereabove, the patterning ans can conp ne or
mor e progra ibgdsiiermed wsorg smablawirctrwwnaanﬁ dn thathi cofrthmmhmnonmdesambaiys as here
referre for exa fromUnited States Patents US

5, 296, 839 5%%'%8‘% g’fé’%ﬁﬁ?i“gafﬁﬁafﬁé‘?n Eﬁwﬁe °"§;5’6P?‘E§P¥°@FP§“‘&\§1981?1§8597 and WD
98/ 33096, wfanays MéreiimfoahRVTESELiriR a8ads Rherd féfféife%%%an b ofeifed g5 Of a

pr ogr ammabl e mrror ra t he support structure may § errbodl ed as a

0’@%&‘?%!

frame or talskanpleof de,Stath@pntpré&S $H296.8%eanddsS ﬁﬁ\zaﬁaé @l RETpaterd,;

"n Unt 1 u SpBTERBRE W R ARSM g WIS, Bhic U info s Pl iR 1y "
ref er ence. ,eefereab@\le;hetdaee sLppoptanghiBl€ ifr6r drfhy! hﬂe%uﬁfﬁﬁﬁstﬂﬁﬁu@ﬁla?fﬂéom ed as
20 exanpl e, which nmay be fixed or novabl e as

a frame gr a for

requi red: %B ‘Ieﬂé‘%éra&?e it F’lfeﬁ’ %’Sﬂmﬁl%évhd@bmabbe fikedon mpvablags reguiredsr t ai n
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i ndi vi dual | ayer of IC, and this patfern can
20 example, which may be fixed or movable as required.

For purposes of simplicity, the rest of this text may, at certain locations,
specifically direct itself to examples involving a mask and mask table; however, the
general principles discussed in such instances should be seen in the broader context of
the patterning means as hereabove set forth.

25 Lithographic projection apparatus can be used, for example, in the manufacture
of integrated circuits (ICs). In such a case, the patterning means may generate a circuit
pattern corresponding to an individual layer of the IC, and this pattern can be imaged
onto a target portion (e.g. comprising one or more dies) on a substrate (silicon wafer)
that has been coated with a layer of radiation-sensitive material (resist). In general, a

30 single wafer will contain a whole network of adjacent target portions that are
successively irradiated via the projection system, one at a time. In current apparatus,
employing patterning by a mask on a mask table, a distinction can be made between
two different types of machine. In one type of lithographic projection apparatus, each

target portion is irradiated by exposing the entire mask pattern onto the target portion in



onto a target portion (e.g. conprising one or nore dies) on a substrate
(silicon wafpppd13.0dpat has been coated wiyth a | ayer of radiation-sensitive
material (resist). In general, a 30 single wafer will contain a whole
net wor k of adjacent target portions that are successively irradi at ed via

t he proj ectrog %ystﬁr% one,F@tg (ﬁent ar at us, yi ng
patterni ng Y& nEER 4BFPBY r%*t"éttt?%“lyae girst 195 % E%?Ppﬁéoﬁ%t% stepsah
two differenippiniRESInGi JMeERAILINE apPafat®Ne- EotRoRly rkichBOY APPEy-BEREGGE | ON
apparatus, each target portion is irradi ated by exposing the entire mask
pattern ont @Pp#Ets ar-gach fseget porionss Pradiptedl o@ogressively et;anamghhamaalppar at us

is commonly r fer .ste per ep,eat appar at us.

In an alter ﬁaﬁ%@el{nggp%?gfﬂgc IO\A%SWHFﬁP e@frtéléfeélﬁe &% %né SEME  scan

appar at us - dieetior)avtgRsyRetirbhanly ﬁ:aﬁrﬁﬁ@ﬂie@hﬁﬂm@ha@k‘iﬁfﬂﬁﬁblVeﬁit 51816 Ng the
mask pattern under the projection beamin a given reference dlrjrectron (the

"scanni ng" Hhigidieetony ﬁIPCMF genes3intg me@twtsyate@mﬁldgvc Aenagnification Gactaabl e
Il el t
Do ecti on SSRIRELA e Becd Ut AL Wb ® i€ byt R 605 e

speed V at Wiitinfestthae as whihrtad maﬁlﬁﬁb& ib Scanfie) Mste Wfbimtibnawitiafdgaid toM t i nes
that at which the rmgk table is scanned. More infornmation with regard to

| i t hogr aphi m&%ﬁ“@%‘é adcotas Bergelessribed gar hn glsanegh Busgampleofromdsgi046.702om US
6, 046, 794, r%&&f&ﬁ@ﬁe%ﬁ?réf&%ﬁée” by reference. In a manufacturing process
using a I|thog IC projection apparatus, a pattern (e.g. in a mask) is

i maged onto a sdhatmm@ctm preceas udmgshtlmgrdpha:lﬂryjecme:{p;ﬁrdm aplaa@tﬁr of
radi ati on- senS|I|vePg terial érems %f Prior thls I magi ng . step

substrate na§e WBAYY 1%/ Haesden 25t ftethat b aaaaﬁrallmcagererﬂeg.aéwewau ng
and a soft Raks: rﬁgénef L Snfxhe d to other
pr ocedures, suctlo as atlgost expgrgﬁlrgt()a Fﬁgﬁiﬁigﬁéﬁé{)%@%lt%g%tgﬂaﬁard bake
and neasur emadengo rvgpe@st procedofest fishiaspgming, tesist vosmg aitliasofibakg, Afiier
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cheno- mechani cal 20 polishing, etc., all intended to finish of

i ndi vi dual Ifegtares. This sewsee%nror:@y@sssaseéasn@qus tcereratterrhemntih@dwhtﬂyer ofa
procedure, @ var i r eof have to be eat ed f new

| ayer. Eventdt’?‘aﬂ%f: a%rig:r ?a‘?fl ogattcf med l%%er\ﬁﬁylt %’e“‘bqﬁ%erﬁ“"ttﬁpt%ssssm it e
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each new layer. Eventually, an array of devices will be present on the substrate (wafer).

These devices are then separated from one another by a technique such as dicing or

sawing, whence the individual devices can be mounted on a carrier, connected to pins,
25  etc. Further information regarding such processes can be obtained, for example, from

the book "Microchip Fabrication: A Practical Guide to Semiconductor Processing”,

Third Edition, by Peter van Zant, McGraw Hill Publishing Co., 1997,

ISBN 0-07-067250-4, incorporated herein by reference.

For the sake of simplicity, the projection system may hereinafter be referred to as

30  the "lens"; however, this term should be broadly interpreted as encompassing various

types of projection system, including refractive optics, reflective optics, and

catadioptric systems, for example. The radiation system may also include components

operating according to any of these design types for directing, shaping or controlling

the projection beam of radiation, and such components may also be referred to below,



t he book "M crochip Fabrication: A Practical Guide to Sem conductor

Processi ng",P-0418.0zb Edition, by Peter vgn Zant, McGaw H |l Publishing Co.,
1997, 1SBN 0-07-067250-4, incorporated herein by reference. For the sake of
simplicity, the projection systemnmay hereinafter be referred to as 30 the
"l ens"; howey | S term'r‘yhoul d be broadly interpreted as enconpassing
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tabl es may B& 898Q41hapdh WP P&I407k, bptheiperrpomated hestimpy refeeeniee carri ed out on
one or nore tables while one or nore other tables are being 5 used for
exposures. Dual stage |lithographic apparatus are described, for exanple, in
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Al t hough specific reference may be nmade in this text to the use
appar atus  2CtBfeAg thegnyention iy themmamwfaciure 0E1Gs iwhawd beexphicitlCsndérstosdoul d

be explijgitl . rat us has many. ot her possible
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dormai n menor i &s gc;,rgﬁl d-c?rlﬁst al display panels, thin-film nagnetic heads,
etc. The skiPPiEEs PIRUGHPnaig memaeriess iquidratystal display paesls.dhin-fn such

alternativen@a%abti'@gé 49 NSe. THA Wk ik - eler, ‘wafer" or "die"
in this text I5 %hm?lcf be consi gg?gﬁa%gﬂbs rgéﬁ?tg%}%té’égéﬁeo%/oq%goﬁﬁcg gener al
terns " maskalterngiiyssapplicationssany use af thetterpor'rétiohe”, "wafsee t'diee kythid xt he

present ,doc the.terns “radi ati on' and "beanf are used to enconpass
al | typég og ﬁ%ﬂég? F%%‘%eﬁ%cbef'ﬁeﬁ FEhoY the apare BeRpralitenmsy ingaskt, E‘!B*?}Iatrgp
radi ation (@nd"taydet PortionMay¥pean@lyh of 365, 248, 193, 157 or 126 nm) and
extrene ultra-violet (E radi ation 20 (e.g. having a wavelength in the
range 5-20 nm, Imthepsesentdpcpment. dledeipesdiradiatsantand §beapn” arb @sevbto@hc@hpadsr On

Deas, Enogh SRR 57 Okl BYEPLF ARa bR SEE T BBt el o .
schemat i cal wavelepgthio 365,1348hDI, apN o€ 176 th PAld KireRRRMAVIT6t (EUV) radiation
20 (e.g. having a wavelength in the range 5-20 nm), as well as particle beams, such as ion
beams or electron beams.
Embodiments of the invention will now be described, by way of example only,
with reference to the accompanying drawings in which:
Fig. 1 schematically depicts a lithographic projection apparatus;
25 Fig. 2 shows a side view of a part of the apparatus of fig. 1 in an embodiment,
i.e., an EUV illuminating system and projection optics;
Fig. 3 shows a foil trap with an inner and outer ring, and lamellas according to an

embodiment of the invention;

Fig. 4 shows a foil trap with a cooling spoke and a heat shicld;
30 Fig. 5 is a 3-D picture of an inner ring according to an embodiment of the
invention;
Fig. 6 shows a detailed example of a lamella of a foil trap according to the

invention.

Fig. 7 shows a foil trap with a cooling spoke and two heat shields; and




25 Fig. 2 shows a side view of a part of the apparatus of fig. 1 in an
enbodi ment, P-D4E3.02n EUV illum nating gystem and projection optics; Fig. 3
shows a foil trap with an inner and outer ring, and lamellas according to
an enbodi ment of the invention; Fig. 4 shows a foil ]Erap with a cooling
spoke and a heatr.shjeld: 30 Fi.g. 5 is a 3-D picture of an inner ring
a(F:)cordi ng to an Fé%‘rt;gosgﬁoﬁﬁr‘i’ﬁe@ﬁh?%%mb‘? Wtqf@rfgﬂnag.w@ as?mgap‘él@tmg!twd ,
exanpl e of aehedmdldsaa of a foil trap according to the invention. Fig.

shomn/IS) a foil trap with a cooling spoke and two heat shields; and P-0413.020
9 Fig. 8 shows alternative enbodiment of a foil trap with a cooling spoke

and two heat sHhj. el gure. 1 .sche ically depicts a |ithographic

proj ection appa:yé ugﬁlscgéé'&u Cali‘}’mae&lt‘i}s ggltﬂ%? tG RIQICSHORARRIEATHE h ccording to

i nventi ofi. BhartiqubaichibedirganBr the9aventioR mclip?ﬁﬂaﬁfg c§bﬁ%@§g§} Ex, I'L, for
supplying a projection beam PB of radiation (e.g. EUV radiat | o.n) with a
wavel ength of | afadiatien systermExHiLs fossupplying amrejastion eam PROF sidiaion (syst em

al so conpri $8%y i At LA, - first.object table (mask table)
MT pr ovinged W tﬂa({a}lﬁ%@&hﬁ% %ﬁé&éﬁ%@}h ‘#oll ld}‘ﬁ afn @5 H?ﬁéck‘i%ﬁaieeﬁﬁ.rgfga?@l icle),
and connect sgstem alsorcomppises 4 fadhitiog so@aOBAPM for accurately positioning the
mask with respect.to itemPL; - a second object table (substrate table) W&

L ] _ _
provi ded wi th a2dpabiest Bblsdmpsk tabds) MR oraideg \altlsaubsgk holdetfot bolglinga o
resi st - ggat i) er), t 0..secon D i oni ng nmeans
f or accggat g?aﬁﬁ%éﬁ‘? b%\\fgrt\gre?’ﬁgagg set%%gtth ékgﬁqﬂ)ﬂs’f‘%@ﬂ%&eaﬁbﬁﬁg@ﬁ?ﬁg elys and -
a proj ect i opositistiegithc' maskswith Rispédevto ite@LHg an i rradi at ed porthpn of 1Eh1(:ahe
mask MA onto a target portipn e. g. .conprising one or nore dies) of
SUbst rate W AcHEKBAALRL b sqhstrais JPAb Lo wathaubauts beideyibe (i o
nas &yl eabidif MMk WIRIEEheist MaBRNG@h witty T BhiQi B 0Wecha
transm ssive type, for exanple (wth a 20 transni’ssive mask). ™
Al t er nat i vePgsitiemiag apspay BWMutor peopraselyipoyitianiap ey substrale ofthpedgeer toiikeh PDEANS,
such asa pglgcgrammbl e mrror array of a type as referred to above. The
source LA (e.g. a laser-produced plasma or a discharge plasma EUV
radi ation sour ceprajeqibncosterd (BRAS O HAMMALALM irrhBiafd}RAMA S he thasPhea an
: nat i
1T um nat | Ognto a target portion C (e.g. comprising one or more dies} of the substrate W.

As here depicted, the apparatus is of a reflective type (i.e. has a reflective mask).

However, in general, it may also be of a transmissive type, for example (with a
20  transmissive mask). Alternatively, the apparatus may employ another kind of patterning
means, such as a programmable mirror array of a type as referred to above.

The source LA (e.g. a laser-produced plasma or a discharge plasma EUV
radiation source) produces a beam of radiation. This beam is fed into an jllumination
system (illuminator) IL, either directly or after having traversed conditioning means,

25  such as a beam expander Ex, for example. The illuminator IL may comprise adjusting
means AM for setting the outer and/or inner radial extent {commonly referred to as o-
outer and o-inner, respectively) of the intensity distribution in the beam. In addition, it
will generally comprise various other components, such as an integrator IN and a
condenser CO, see figure 1. In this way, the beam PB impinging on the mask MA has a

30  desired uniformity and intensity distribution in its cross-section.

It should be noted with regard to figure 1 that the source LA may be within the
housing of the lithographic projection apparatus (as is often the case when the source
LA is a mercury lamp, for example), but that it may also be remote from the

lithographic projection apparatus, the radiation beam which it produces being led into




system (illumnator) IL, either directly or after having traversed

condi tioni ngp_-gRENG20 25 such as a beam exgander Ex, for exanple. The
illumnator IL nmay conprise adjusting neans AMfor setting the outer
and/or inner radial extent (commonly referred to asa- outer and a-inner,
respectively) of the jnten igy %i stribution in the beam In addition, it
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mechani cal « | Sk ' L.,.duri a_.scan.
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actuator, or nay be fixed. Mask MA and substrate u5|%g
mask al i gnmEHek phgnsenymarkpMd nM2sandsubsitaee aligngrememarks@kB2Pl , P2. The

depi cted appara sed in tw di.ffer mpdes: 1. in step node, the
mask table MT i tsrﬂgg%@&é?gggﬁ?%g? F3 %ﬁ%&&&\“{/&%ﬁ&t Hwa%ti re mask 20 image

i s proj ected. i nimstep godé.ithemask GbRIUT is Ré;ﬁ%ﬁﬁé}lti:ﬂpiéﬂatﬁmtaﬁﬁgﬁ‘&mp%ﬁrb%hs . The
substra&| table Wi is then shifted in the x and/or y di'rections so that a

differe 5 t HPRgs s ﬁgﬂgqt%m@ne go (i.e. a single “flash”) onto a target portion C. The substrate

table WT is then shifted in the x and/or y directions so that a different target portion C
can be irradiated by the beam PB; and
2. inscan mode, essentially the same scenario applies, except that a given target
portion C is not exposed in a single “flash”, Instead, the mask table MT is movable in a
25  given direction (the so-called “scan direction™, e.g. the y direction) with a speed v, so
that the projection beam PB is caused to scan over a mask image; concurrently, the
substrate table WT is simultancously moved in the same or opposite direction at a
speed V = My, in which M is the magnification of the projection system PL (typically,
M = 1/4 or 1/5). In this manner, a relatively large target portion C can be exposed,
30 without having to compromise on resolution.
Figure 2 shows an embodiment of the lithographic projection apparatus 1 of
Figure 1, comprising a radiation system 3 (i.e. "source-collector module™), an
illumination optics unit 4, and the projection system PL. The radiation system 3 is

provided with a radiation source LA which may comprise a discharge plasma source.



can be irradi ated by the beam PB; and 2. in scan node, essentially the sane
scenari o ap@-p&ss.oRxXcept that a given tqqget portion Cis not exposed in a

single "flash". Instead, the nmask table is nmovable in a 25 given

di rection (the so caIIed "scan dlrectlon", e.g. the y direction) with a
speed v, the pro elsél on be m PB is caused to scan over a nask
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chanber 8 via a fqil trap 9. The foil trap 9 conprises a charinel structure
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chanber 8 conprises a ra I on co

grazing i ncﬂdeananealnmhirentthe colR&d}r&hmﬁhermFﬁ(ﬁﬁl cbamﬁdw ﬂﬁ@r@%ttﬁfhl&‘dﬂiﬂ ﬁ@isor 10
is reflected off, a Cliltgl spectral filter 11 or, mirror to be focused in a

vi rtual 13ourdEcdiin atign opHet Wit 4 viamormgl ingidencerellectaraideld @110 Brom
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optics uniit 4 via normal 1ncidence reflectors e or
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20 Figure 3 shows a downstream and a cross-sectional view, respectively, of a foil
trap 9 with a plurality of lamellas 31, 32 according to an embodiment of the invention.
The foil trap 9 comprises an inner ring 33 and an outer ring 35. Preferably, the inner
ring 33 and the outer ring 35 are shaped as slices of a conical pipe, wherein a minimum
diameter d, of the outer ring 35 is larger than a minimum diameter d; of the inner ring
25 33. Preferably, both conical rings 33, 35 share the same main axis 34 and focus.
Preferably, the foil trap 9 is arranged in a lithographic projection apparatus, in such a
way that the main axis 34 of the foil trap 9 and the optical axis 20 of the radiation
system 3 coincide, see figure 2.
In figure 4 a foil trap 9 is shown which comprises a heat shield 41. The heat
30 | shield 41 is supported by two cooling spokes 44, 45 which are mechanically and
thermally connected to the outer ring 35. At the center of the foil trap 9, the cooling
spokes 44, 45 connect to a spindle 47, which supports the heat shield 41. The heat
shield 41 comprises a disk, which avoids the inner ring 33 from being hit by the emitted

radiation and heat from the radiation source LA. In this way, the heat shield 41 shields



20 Figure 3 shows a downstream and a cross-sectional view, respectively, of
a foil traP-0414.020a plurality of |aneljbas 31, 32 according to an

enbodi ment of the invention. The foil trap 9 conprises an inner ring 33
and an outer ring 35. Preferably, the inner ring 33 and the outer ring 35

are shaped i lLcal pipe in a mninu I amet do of

t he outer r?ﬁ{g éﬁ’?ezrﬂ?'gﬁgef ‘?ﬁoﬁnésﬁ@%?%?%m%ﬂé@ﬂ@ﬂ?%@ﬁwﬁ% ng 25

33. Pref er abiry prefiably aenie ol gobd Beat 33adidkor SRARR WAYCh&R UBvdIBA dWihe hdft and
the foil trap 9 is arranged in a |ithographic

focus. Preferably, ]

proj ecti on éﬁ}fi‘?ﬁﬁd&‘i‘y qasily he fransterjgd totthgeuteryangd viadbd epobing spoked4f 4.l trap
9 and the opij - AK ; radi atl t oi ncide, .sege figure
2. In figur 2& lﬁ&g’!‘t% o?vl’ ﬁ%c%%gpgn‘%lggé ho&n&mﬁféﬁ t%%ﬁ%??r%s@s&gc R SR RPHEL. The

heat  3035shitefng cbbnectedtopmercbelingypokemd4 o150l his GROKRSsAAdle 43 williafsh KR €
mechani cal | y.aad .thern‘tal connected to the outer ring 35. At the center
of the foil diYidgd Bto MRl BRI pokes 44, 45 connect to a spindle 47,

whi ch supports t ' . . [ hses a. disk,
whi ch avoi ds thelj? & ﬁﬁ??“??ﬁé%@"f@%ﬁ %‘ﬁ%“’f‘%ﬁ“@%?ya‘é%‘ﬁ%ﬁér%‘f?@%%%%? on and
heat from t tke inxditiin. Fhe fowr deg BRcompritesiaplwality dfigeodveat] Sherbablyl twshi el ds

P-0413.020 12 off .the inner rin 3. .The cqol.i spokes 44, 45, the spindle
47 and the }gé%qvegﬁ?,eqp@ogflie to g aﬁ?@?%#&ﬁ?ﬁfﬁﬁ%qg?geéwﬁb@méh? otbghductor. In

this wayp h%@émﬂé@."ﬁi&@@ﬁ&’g&%ﬁdﬁs b?ﬁlte pr§\ml€'d Qﬂﬁ#ﬂ t}llgﬁbfol%%tsg o¥es’ tr%F.aHSf erred

to the outer ring 35 via the cooling spokes rnatively, the
heat shi el d A€£0 wohp iiventiqnathe(ipnenringe)3 idiosly sppparted menhanidalby bpéret 5

bei ng conne . l, i poke 44, 4 In.this case, the indle 47
will also bg’ﬁ‘ﬁgﬁl@?"ﬁ%ﬁ?@a@glt%I‘?‘%P"ﬁ%‘?’é‘ th)‘g‘rﬂt%?ﬁ*ﬁﬁ’@?%&@n&?o'\ﬂg’eﬁg%? bd view
an the inne2ring 33 according to an enbodi nent of the invention. The
inner ring 33 conprises a plurality of grooves 51. Preferably, two grooves

53, opposite to fégte atbewes detpbiebeampls offa lamellap got2 afiadio trapdhacehmding foer 10
gr 00ves s TNeREiL BIEF! THE BONES 3753215 REOHISHAG 1RARS ohD gmg,gg'ga%“eg@ggtgg

44, 45. According to the invention, the in ring
mechani cal | y shyighheutepédgeaisi and af inhérradt 63 hading 3= indehtation 691 THABMER4 80 tO

of a | amel | 42455 2 Beielih 3 S Al see e b AhegHEorIEg S SR hNANYon.  The.
e T L S
| anel | a 31, the3@ropves d dfdhgimnerringndB, acavigiirh SwPrefazeblf ) the tamdlas ThedDarker edge
65 1s 8§ hars],(i)l%gll'eld%r welded to the outer ring 35. In this way, a good thermal contact is provided
and approximately all the heat absorbed by the lamellas, is transported to the outer ring
35. In one embodiment, the outer ring 35 is cooled by a cooling means, not shown, to
remove the heat from the foil trap 9.
In an embodiment of the invention, the foil trap 9 also comprises a second heat
25  shield in order to block thermal radiation from the first heat shield 41. Figure 7 shows a
foil trap 9 with first and second heat shields 41, 71. In an embodiment, the second heat
shield 71 comprises a disc, positioned inside the inner ring 33 and situated at the back
end (i.e. down stream side) of this inner ring 33.
In another embodiment, the cooling spoke 44, 45, 47 is absent. In this case, the
30  first and/or second shields 41, 71 are cooled by cooling means, arranged in a way
known by a person skilled in the art. The cooling means may comprise a water cooling

system. This water cooling system can be part of a cooling system of the collector 10 of

the radiation system 3. In this case, the shields 41, 71 are supported by the cooling

means.



connected to the outer ring 35, see figure 4. The inner edge 62 is inserted
into one of p.bhes gigpoves 51 of the innefsring 33, see figure 5. Preferably,
the lanellas 31, 32 are 20 soldered or welded to the outer ring 35. In this
way, a good thermal contact is provided and approximately all the heat
absorbed by the Ianelqu, h@ éfansporied to the outer ring 35. In one
enbodi nent, t he IByEkAnother gmbgdiment dhy waenng:d Tis 6polag biresnelingimeanshidhe, t o

renove the hegsf; ' .nent. of -t he .invention,
the foil trap én%@ggﬁstcfg?rﬁ@s“ 1he et ad, 1 S04 HDOUE Hafl o UGl B0L 1 o
t her mal r adiipndromgfi3omay lbe ohe.rie fhid atap Shh®) bk BtussEd anitle rédishioySowdce 6.Qi |

trap 9 with.first arﬁ fecond heat, shi gl ds 41, 71. In an enbodi nent, the
second heat 1S 8P BPEIOM tocansirict @doil trgp d withoyta reabnsus.iln enyieasenehanneleri.eni ng

33 and skt uaghgGs BEtwelR al@acnt | F ' f:this inner ring
33. 1'n snot Lpies Bk mgﬁjta tthfﬁ\%]d“g’f?%efég\%gsj&%%&%?gr}eg“ég’sh‘@ﬁte‘.m‘i“ﬁ{this
case, the 3WYibean. lafiguoe 2sbe boibtrah? ol fdsusddd orvthe asidiattcndotttebPe®9 IHUN

, din.a way .k Killed jn the art. T N
Teans’ may conp TR RiER R 5 ROV S menpassipe bamelizn Ay it can
be part of abseRitioRITFHIEHSENLE fdr g &ﬁiehﬁsﬁs%ftg]@baﬁ{etuﬁ% &gbféﬁgﬁﬁ{é% niyStem 3.

In this case, the shields 41, 71 are supporte y ng feans.
P- 0413. 020 flEcknesy sl ramomdeyiddnm sdiOmemt (cutvid). Antypicalr vahge 188 tHeschanwdled by a

cool i ng a Th in ans for cooljng.the shields 41, 71 and_the
cool i nglggan%dtfho}'gé%%&g{?ﬂcﬁeg%e?% Feeps ﬁﬂeg%‘glsrg?’nbgﬂ‘ﬁﬁéﬁmﬁ@%me fodlap 9
may be focusmed tenhd frrdeddh & typidaBPH BE ofder bt 60 .2l SO possible to

construct a foil trap 9 without a real focus. In any case, channels, i.e

5 spaces bet weer hg@mbediment affiguras is similan g theiohe shcayn @ fimwe 4t axchpt fat thgned

w th the em_tk; I L Qure. 2 e fgil.4rap.9 is f sed on the
radi ation sggérl@gpalﬁe%eébﬂ;&@f/ 'H(r)]'gd;s I(I)lﬁil orngafgﬁlgﬁleﬁq? lql}ai?‘hlglﬁgl%EUV sour ce
may pass t herdvamslthafirs8shield2 1\ikdonbeing eRdesiivels heRBd by MRb@hdiN@d@smiteE t he

di mrensi ops of .the | anellas are: height h = 30 t hi ckness 0.1 nm and
wi dt h w?g sEGRHSRE DA aAdt%ﬁeaaffn%kyarF@m b?atgaéﬂtmafmmﬁhelﬁrswlmlﬂﬂli _e.

the di stance,pghivaRoRMGCRNTHE %H@F[)ﬁzﬁ ’he%tsshi]el m-ggﬁ)e %%m%%co%qsiﬁeg%j) he foil

trap 9 to the source LA 1s typrcally 1 n the order di ment
of figure 8usingsledicitad s¢pardtiva moraas 48 iwordentofacgninplish, substaplllyftherniane

addi ti onal hei%. shield 4&, mﬁ\tgdlj&n front of shield 41. The additi onal
shield 46 oRPetweea the g shiglds The sapargtinm mans 48 maydsmamifsctiedead by

direct radi onPlerimRR) Whigh &M@f# @%igtqga RO b&Ret By d¥1aBAGS GANGRIE o fEUCES

heat radiating fromthe first shie
20  additional shield 46 and has a very small heat conduction coefficient. In another

embodiment of the separation means 48 it may be envisaged that by special design of
the separation means a heat resistance is created between the additional shield 46 and
shield 41 considerably reducing heat transfer between the two shields.
While specific embodiments of the invention have been described above, it will
25  be appreciated that the invention may be practiced otherwise then as described. The

description is not intended to limit the invention.



towards the collector 10. The additional heat shield 46 nmay be nounted on
shield 41 Ps041@.088di cat ed separation mgans 48 in order to acconplish
substantially thermal isolation between the two shields. The separation
means 48 may be manufactured e.g. fromceramcs, which is able to resi st

t he heat Cal{?ﬁﬂl]ﬁ the radiation inpinging on the 20 additional shield 46
and has a very snall heat conduction coefficient. In another enbodi nent of
the separation neans 48 it may be envisaged that by special design of the
separation nmeans a heat resistance is created between the additional shield
46 and shi dtd 4McUBHBINgdembaryier fod paising theagh radiatiohdrorh atradigtivr svardowdd

shi el ds. Whi i f i nts e |nvent| have been descri bed
above, it vmf{)reca?’g'gﬁlged egrﬁ%%% ok feHcg{adﬁzH]ém Sﬂ’dréﬁﬁ oREAMiRatioN bastierc e g

ot herwi s& t kempssingasnifibeedf lamiBas S@SRIiddhi t he
i nvention. P- 04@&520 e o TR R Skaslighih (diPdiRRlion HofT Il &%éégs‘?ugm

t hrough radPhf! ¢lbaing pesitioneshingagesnseti eaplans that aayptrises swgd tabr ads,com ng

fromsaid r t nation barri.er rising
nunber of | SmefRdIR i fhe Gl B MR oo BB A Rher i A oo et ringach
of said I armhdl thmt ba&:hngsadslaxhelmeﬁslidab@ posRRAd hie IRkEdR dfidlbukPERAd mes said
main axis, char ac{)‘%rl zed in that the contanmi nation barrier conprises an

i nner ring &RPVEhOIAI{eAst onepy sadiangriaad odtsEAngf said |amellas is slidably
positiopgd at at |east one of its outer ends in grooves of at |east one of
said inner and outer ring. 10 2. A contam nation barrier according to claim
1, charact e?i zed Gomtanhingticrebagritramweordas; to atatmtib elidi®itdrizea R IRELAE dRIpL | east
one of said | [81 aﬂlnd outer. ri n% 3. A _cqontam nation barrier according to
any of the Preeamaly copagefad toapkast ong of said innesandouteraingsai d cont ami nat i on
barrier conprises a first shield arranged to protect said inner ring from
being hit bg radi ation fromsaid radiati on source. 4. A contam nation

1

barri er accérdi Agontamihation l@,rricrrmc(adhmgrtb aeylof the phatdiag cthims @hhRbiefiaéd on
to hlock thermal radiation 20

barrier;go0 cond.s darran ed

from saléé ??{%ﬁte&h gamgau% ig ﬁﬁ&?h‘?@@éﬁ%‘iﬂ'@lﬂﬁ@f@‘é‘i@ 1ahen 3 or
4, char act efihg é@m lb‘elﬁg'lﬁfft b}iﬁa&ﬁétﬁﬁfﬁorﬂfsmﬁiﬂé‘dliﬂd feld, wth respect to the
direction of propagation of the radiation em tte by the radiation source

along the main axis, a third shield is provided, constructed and 25

?{ Lﬁqn?ﬁg toyr edﬂc&n{ﬁﬁﬁhﬁtﬂ% bridr agcc}crhlrnétto cl}a]lin? Bdch%ayc%e?{jzeg b glla{ sid ' adiation

contamination barrier comprises a second shield arranged to block thermal radiation
20 from said first shield.

5. A contamination barrier according to claim 3 or 4, characterized in that upstream
of the first shield, with respect to the direction of propagation of the radiation emitted
by the radiation source along the main axis, a third shield is provided, constructed and

25  arranged to reduce heating of the first shield caused by direct radiation from the

radiation source.

6. A contamination barrier according to claim 5, characterized in that said third
shield is substantially thermally isolated with respect to said first shield.
30

7. A contamination barrier according to claim 6, characterized in that said third

shield in connected to said first shield.




radi ati on source. 6. A contam nation barrier according to claimb5,
characterlze[;io}?lg3 t said third shiel i?is substantially thermally
S

i solated with ct to said first shiefd. 30 7. A contam nation barrier
according to claim6, characterized in that said third shield in connected
to said first shield. P-0413.020 15 8. A contam nation barrier according to
claim3 to & charetaminagen bamiet ht&brcﬁmg'tib claoni &, _hfdaoweribay ihithdt saidnpri ses
at | east one cooI | n oke to sg‘% sai d flléquSt shield, said at |east one

cool i ng spok& ISP{PPH neSoeUngSROKE &t suppag said fiyst shield,

cont am nat i Qg; dQﬁlI]é’abﬁg cAeoRRS I hat said
first shiel d1 conpri snes a n%nﬁigr?%g#n%st%rghgy c&ﬂﬁgggtt@ééég%ﬂtsehﬁg 'd nmenber

bei ng connected to sal d outer ring via a separate cooI ing spoke. 10. A

cont am nat i b r n a ns . 3-9 har ac ed hat said
10 cont afi I f’ﬂ’] g),a S%H‘Iﬂiﬂggﬁ?o ing foglatpy e "H’@C‘ﬁﬂ ing élﬁ'aéléf“t 0 iolol
at | east On%hiéid c&ﬁ;br‘i’sef; b hibeNek ShREPARmMBRIsCLAh sﬁljcldlﬁe %‘ﬁfdm@&e@ﬁf rier

according to any of the preceding clains, characteri ze t sal

cont am nat i GAldgBaeririg \@@arpfmasa;sceplmecspnbb cool i ng neans arranged to cool 15
said inner ring. 12. A contam nation barrier according to any of the
preceding claims, characterized in that said contam nation barrier

conprises a 1phi Mdc@rﬁ&hhﬁﬁoﬂﬁﬁh&r AlcoPSES dAmS309, charaterifd i@lthddsa@ 20 13. A
contani nation barrier according to any of the preceding clains,

char act dPi z&antapmnatipatbagigr gompregs| adfirsbgosling meats arrangad th ¢and pelcast‘wae pf anes,
and said 'n%ﬁirdffrgidan%%te%ndrs‘hfk‘i’ are shaped as slices of a conical pipe. 25

14. A contam nation barrier according to any of the preceding clains,
characterized in that a first side of said lanellas at |east in use facing

the radi ation source is.thicker than the rest of said |amellas. 15. A
radi ation sydt erft EQHRInation bargier accertimsioiansiof Sie Megedingcl simsoeharangerizedany  of

the precedi ngych eala%ommmno&ga&%r L&gw{esB%coaalcwﬁ%ragmrsaﬂaﬁgém Rapsing

said contam nation barrie oNn S
15  said inner ring.

12. A contamination barrier according to any of the preceding claims, characterized
in that said contamination barrier comprises a third cooling means arranged to cool said
outer ring.

20
13. A contamination barrier according to any of the preceding claims, characterized
in that said lamellas are curved in said respective planes, and said inner and outer ring

are shaped as slices of a conical pipe.

25 14. A contamination barrier according to any of the preceding claims, characterized
in that a first side of said lamellas at least in use facing the radiation source, is thicker

than the rest of said lamellas.
15. A radiation system comprising:
30 - a contamination barrier according to any of the preceding claims, and

- a collector for collecting radiation passing said contamination barrier.

16. A radiation system comprising:



F-0413. 020 16 - a contam nation barrier for passing through radiation from
a radi ation poarzga@nd for capturing dgqgris com ng fromsaid radiation
source, said contam nation barrier conprising a nunber of lanellas, and -
a collector for collecting radiation passing said contam nation barrier, 5
characterized in that a surface of saj dt'lergrrel las is covered with the sane

material as an GANERNAUGH barper for passing thrghglradiption from Aradiatinagorrssiagd
projecti on agpasrtibts &R chsilOfom s& uglk . and
arranged to hold patter nli r?g ni%&l%? Slalgsrgdem@%{?Oﬁ%d%(?jé@ﬁ%gﬂéhéﬁlgﬁgfi on beam
of radi ati orromprisatgenumbsaiof lamedlaganidon beam of radiation, - a substrate
tabl e constructed q@ﬂta ol.d a substrate, and - a projection

ar.ranged. to
syst em constT uctE® ahd" gqrrcgﬂ%@gtr%cﬂ?wsaﬂg s3id SORtaMERUBB PRTTEE of t he
patterni B rehARGtePRE@IAthES GRfacHOY JaiPRnRilad ReoFLDS ]E,vﬁtﬁttﬂe s Eieﬂalsa?siagl

projection apparatus conprises a radiation systemfor providing a 1

proj ecti on bpdisplouriaegipfaaiderllgetoor ding to claim 15 or 16. 18. Method of
manuf acturing an integrated structure by a |lithographic process conprising
the steps of. providing a radiation systemto forma projection beam of

radi ation, firomA&Qthoaetphtd grojechidi 4 M@n{ﬁgj@tﬁon source, - radiating
sai d projection beamthrough a radiation system according to claim15 or
16, - provi di ng &SUPDem strectarecgattiictedeod srrugaddd haldgpatie mamgpmdansotohind d

tt [ T ' V..t h ' t] . b t tt id
Do) ect 0n noadtedyh ASicthiorPblal Shaibbifo M ald SRRt btsin B tscEiPan e
to hold a subst radubstratptabld ebns@udedind #ehpehtohotd &Butsane!t act ed and

arranged to inmage an irradiated portion of the patterning neans onto a
target portiton GfPTPIFEUQR Histenyeenstragied and arranged to image an irradiated portion of the

patterning means onto a target portion of the substrate,

wherein said projection apparatus comprises a radiation system for providing a

15 projection beam of radiation according to claim 15 or 16.

18. Method of manufacturing an integrated structure by a lithographic process
comprising the steps of:
- providing a radiation system to form a projection beam of radiation, from
20  radiation emitted by a radiation source,
- radiating said projection beam through a radiation system according to claim 15
or 16,
- providing a support structure constructed and arranged to hold patterning means,
to be irradiated by the projection beam to pattern said projection beam,
25 - providing a substrate table constructed and arranged to hold a substrate,
- providing a projection system constructed and arranged to image an irradiated

portion of the patterning means onto a target portion of the substrate.

30 ok ok ok o





