1 Contam nation barrier with expandable |anellas The invention relates to a
contam nation barrier for passing through radiation froma radiation source
and for capturing debris comng fromthe radiation source, the 5

contam nation barrier conprising a nunber of |anellas extending in a radial

direction froma nmain axis, each.of the |apgellas bej sitioned in a plane
that contains the mai n)i;%tgm‘%{}ﬂ? %Prwﬁe”d{ﬁewﬂﬁﬁﬁgg?gﬁ?s is known from

for exanple, the international patent application WO 02/054153. The
contam nation barrier is normally positioned in a wall 10 between two
vacuum chanber s 1% iavensigh zglates toss eantamipption bartierdlgr npssing throvgh sadigion

apparatus. In_a_Lithoar I.C. A0 ' / size.of features that
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and hence hi gher operating speeds, it is 15 desirable to be able to inmage
smal | er f eatfiite 8 majpaxiscagp 6t thedapellas beingpogitiaped i a plaeg bat sanpinhibar at us
enpl oy uItrq,ngRI 1 | i ght generated by mercury |anps or exciner |asers, it
has been proposedto use shorter wavel ength radiation in the range 5 to 20
?muv) especi ?I |y ﬁi‘chlamdnfgﬁlimﬁonaaﬁhr Hsslchiosdn Mn% ﬁ)ébﬁmfmd, thy tritermational pahol et

E or soft x- ray.an ossi bl e sources.include, for jnstance,.
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"Devel opnentappératus. EUV (13.5 nnm) Light Source Enploying a Dense Plasnma

F in Lithi Vi ", P . 9PIE 3997, .. 136- 156 000); MW . McGeoch,
Power Scal | ng o SdToGhREn relscTek PR et Ll s Gal SR be IapeeE 037 25
pp. 861-866 HKB%Pe isMnhitedhy Eﬂé%ﬁfveleygih@f Qﬁi]@étion@adiﬁiﬁrﬂ%‘ﬁgduc@-im@ﬁ%%r , G

Kubi ak, N. Fornaciari, "Hgh-Power asma Di scharge Source at 1375 and 11.4

nm for EW dicttoyithprhigher Beusity obdbHcS6 @8] hqmoe hivher ARFatinkaPegds, dnd K.
et grenn =t e e 1 TR s s PSR AL o0 S e
(1999). 30 HeYet@sH ApalitusSQNFI6P B1tFRI6]S iaH %&eﬁa'ﬂﬁi BisRieRlrPlahipk e bx A
partial pressure of '@ gas or vapor to emit EUV radiation, Such as discharge
pl asma radi daseosn itdhwa beemsproppsedite dse shortabwireelength radiition i thygangeastes Gy ce,
For inst ancedsp&:iﬁiysé:rggﬁcp% }u% §1rlc%arta§igtigr? Y88 extreme ultraviolet (EUV) or soft x-
ray and possible sources 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, 1. 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).
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



el ectrodes, and a resulting partially ionized plasm may subsequently be
caused to" collapse to yield a very hot2plasma that emts radiation in the
EUV range. The very hot 2 plasma is quite often created in Xe, since a Xe
pl asma radiates in the Extrene W (EUV) range around 13.5 nm For an

efficient E roducti o a typical pressure of .1 nmbar iLs regukred near
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nmbar Xe transmts over | in only 0.3 % EUV radi ation having a wavel engt h of
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herein by rchamberthatis kepatdfedbyla Oltamibr Yvall fiom b stibsepudm sabemnclipmsi@posed t o
reduce the n er. of articles opagating, along with t EUV radi at j on.
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| et the radiation pass W thout substanti y obstructing it. The Ilanellas
can be nmade podvidat §y & bontamatibn piraieebretosqallad dfodlrteapy sl asodescrivedan t he

radi ation - urce. The | anpel las are Sjti in.sych.a way, at . di verging
EV 1 ad at | ORGR PR PaTica e B-Ach PEE0T, hiebas g ket BREBgh  but
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collide with gas inside the foil trap, are scattered thereby and eventually
col | i de wit tpattivdes| proprigatisg allodg sithgke Eb tadimtion.alha$ faaktrap cimsistsanfel duashenowever

absorb me radiation and. heat. Mreover,. th ar.e heated hy colliding
Gebris particsrandirined Gl boiive ol FRERR imesfhf§hmr s g resveneet and a
supporting siof theldlbR aehid T theltRdiatiés pish vitha iBdubaEntiably WRtrO@igGal THer ansmi ssi on
is 25 very inportant in a |ithographic projection apparatus, mechanical

def or mat i on lameligstcan be swade of verrthingnesal platelets, and wpjpesitiongd nase therradiatien
enton B AHETRER N o 5] A A EReBute AN ASTDS
the present doﬂﬂ@%frbﬁf‘a Rifisfiof @Miradlicantasily pabihfough, B8 debectdmiag fiom tHee
opening 2Bar %agléig ion so%?&r igl%ggt{x;eﬁ.egellar?s Iga?t?éles} Qoellic(lzf:o\gs]r;[tl(ljl glasni?ltsildg Et]he foil trap, are
scattered thereby and eventually collide with the lamellas and stick to these lamellas.
The lamellas however absorb some EUYV 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.



30 barrier conprises an inner ring and an outer ring and that each of the

lamel las is slidably positioned at at | gast one of its outer ends in grooves
of at least one of the inner and outer ring. 3 By slidably positioning one
of the outer ends of a lanella, the lanella can expand in a radial direction

wi t hout the appearance, of pechani cal_ tension whic reate . a deforpmation
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be transported to the rings. at connection 1 s not
necessari |l y defomwitianiof die lemallzct i on; heat conduction from the lanellas to

the ri i i bl e when th tion is slidable. th ,
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shield arranged to protect the inner ring frombeing hit by radiation from
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limted. Preferabl t cont arp _nat i barri.er comrises. secaond shield
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heat radi at i pgoreelicitusiigarhéddconductihg peldetsdenehdianielies hepile gdises i nto the
collector is 15 not exposed by unwanted radiation. In a further enbodi nent

upst ream of thikabler st shield, with respect to the direction of propagation

of the rgdiation_em : |.at BagzY X a
third sh@gl d isn‘;‘)‘ragqveut“galg‘%f‘Béé‘bttﬁgﬁe?‘f}‘%%%ﬁgb%ﬁ?‘g%g"é@S?%g F"‘é% 3%‘5@%??‘5%‘3‘% t he
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third shield prevents the first 20 shield from bei ng excessively heated by
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preferred en%o I ment the contam nation barrier also conprises at |l eaSt one
cool i ng spokthetheatxadiption cdrhmg ffroms thefivstetiedt shididy the bedrh goimgahtorthe selivcmriis

t her mal Ily connect eﬂ to the au%ﬁr .ring. The cooling spoke can be made of
metal  or lanyPEKBPsehdYunwaRte #%%ve naterial, like for exanple carbon.
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caused by direct radiation from the radiation 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
shield 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 barrier. The cooling means may be part of a cooling system used ina

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



In a further enbodi nent, the contam nation barrier conprises a first cooling
30 neans arranged to cool at |east one @f the first and second shield. In
this case, a cooling spoke as described above is not necessary. The cooling
means nay conprise a cooling systemin which a cooling fluid is used to
renove the heat a fro cont am natj o rrier. The cooling nmeaps may
be part of AREBEREREER N BT PP ERRgY: thy heat AREIREYe STRBREDBY i ng
means will Ree bortdismetRAOW aim&nh@ﬁ S SiRing 8Perdt will BB 1! OCKi ng

t he EUV radi a%ion eam Prefrerf)ably, t eorﬁeat shi%l ds ar“g sup%orte by the
cool i ng neansmeNaswidhé oontammaiiong birienbechesedhoinnagrisy stretifiwed to thotoolaach t he
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conpri seg a secandet athdt@mbyannént @Eé@ﬂﬂﬁﬁnﬁtﬂ)n%ﬁliertohﬁlgﬂaéﬁ sdcbiid codlingt he
cooling ring is cooled directly, there will be no need for a heat shield.
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light is | os?uisige SPHERM3H- i s unable to collect radiation in this
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at least in use facing the radi ati on sourcCe, cker 't e rest of

t he | amel | asoutéfringhars shaped as kkcdsof b wenica pope. Ifthe curfavas pf thg oofertahé inrenel | as
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descri bed abanaypidahlé. Howevérene bightfiplost e theapllegor iaginable émcollect radiation in

this solid angle anyway.

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.



passing the contam nation barrier. It is another object of the present
invention to extend the lifetime of a cgllector of a radiation system
Therefore, the invention relates to a radiation systemconprising: - a
contam nation barrier for passing through radiation froma radiation source

and 30 for capturing debris copm fromthe radiation source, the .

cont ani nat i oWhefamptesial lséBWPnggg%erﬁQﬁﬁéFnﬁpnlt&ﬁ‘é‘?rI% : Sr‘faﬁ‘?‘:t%f’ g@ll}fécft or

for col I ect ik EAHlk BbIARoNESRly MinkiS ANhATAH hO MaRATald 86 cquithar act er i zed
of the la ed wtht

in that a surface meflas 1s “cover he sane rnaterial as an
optical surface of the collector. 5 Wen material is sputtered off of the
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of radiation, - a,suhstrate table,construc nd arranged,to hold a
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substrate, 10 wherein the projection apparatus conprises a radiation system
for providi Mptarni}g Bears Ansha Eehpert ithg ubsrafs, descri bed above. Finally
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a patterned cross-section, corresponding to a pattern_that is to be created
in a target porkingl b invsatiey platehios methad ppdesenibedimclaimy L can al so be
used in this context. GCenerally, the pattern will correspond to a

particul ar functional |layer in a device being created in the target
portion, such asThetermt'pgjterting neanguistherrenntlbped sheuldde Hreadly betbrprdted &0
Exanpl es, of sych atterni means incl ugqe: -. A mask. The %once t of a mask
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(in the cas eGngera?ﬂy, the pattern will correspond to a particular functional layer 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;



25 reflective mask) of the radiation inpinging on the mask, according to the
pattern on the mask. In the case of a gask, the support structure will
general ly be a mask table, which ensures that the nask can be held at a
desired position in the incomng radiation beam and that it can be noved

relative to the beamif so desired; - rogr ammabl e rrqQr arra
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5, 296, 891 an US 5,523,193, and PCT patent = applications WO 98/ 38597 and WO

98/ 33096, V\haferemc dmt}mzcﬂsp of apergratemable nbyror awdys tinepportt strodtereangebof a
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- A programgl e LCD array. An exanple of such a construction is given in

United States Patent US 5,229,872, which is incorporated herein by
reference. As a%pmmnmblgmﬂtrastmaméc Dfﬁuchua@nmum;s fiwerewbodi ed as

?e]:qlrjﬁggd?r FE) bh%r%%%%g tggt @?%p’?ﬁbegyg h"tgﬂésnr%é%rpgr4 dii}]eeiremt"ng% eablcg ‘gﬁ certain

| ocations, above, the support structure in this case may be embodied as a frame or table, for

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



specifically direct itself to exanples involving a mask and nmask tabl e;
however, the general principles discusged in such instances shoul d be seen
in the broader context of the patterning neans as hereabove set forth. 25
Li t hographi c projection apparatus can be used, for exanple, in the

manuf acture of |nte rated circuits such_.a case, the ernlng
means nay g%‘i‘Feg%tSBC}h ?Rﬂ?fﬂt\‘s 1569 ’E%i‘%rfeélstﬁéﬁam&rts%pgﬁf RN ay er
of the IC  andrdtid 3n BRRK&HRIAPpRANISTRI/hm AN Refé’:ré@tb%ta SRY-drldOgtak €. 0.
conprising one or nore dies) on a substrate (silicon wafer) that has been
coat ed wi t happaraiyer— @achrtarcgﬁtamqrbﬂn barrgdipied bypregressively scapnisg the masigeneral , a
30 single waf eéréug%cir Pro ﬁo?b%ﬂg Ikn:a gﬁ%ﬁl\?gflémn Lﬁdéc?§1§@t§18t's%r etng,port lons

that are suB% € proje %501 hecat a tine.
In current apaaioal while sﬁmk@wuﬁg spainiey the Bghseteaalle phralilel ¢ amEiiardlRPte, a

di stinction can be nade between_ two different tyfes of machine. In one type
of 1ithogr afns éirgtispedncoin egmserl.dhe projecsien system yeil have @ megnifisation Emtoat ed by
exposing th r such
an appar at ug! flehbisfly SOUHBERTY 4P Rhitn el AE ROl shahch D b0, C00
appar at us. Mtifes &lat ewwhxthﬂe: apgkanble USscammnland: mfdim’ﬁzﬁfoh&dtﬁ ﬁg@ﬁl ta
step-and-scan apparatus - eac targ portlon is irradiate

progr essi vel %@é’ﬁ%ﬁ 1Gep @s h%f%:&e é‘i“h ‘1#48@1‘3 t éerScé"?‘Bﬁj%ééﬂf‘ﬂﬂzaa

gi ven ref er epge. o ‘i’étE@ﬁ&‘eHﬂE(fe?&encécann' ng" 5 direction) while synchronously
scanning the s strate tabl e parallel or anti-parallel to this direction;

since, in gener&iamahafapunnpg(pm@ssWemmyaphﬂaq:meammmmfamsaapmmactor M

(generally < t he eed V, at Whl subs rate bl e i ned

W actor ”Mabie i Bafmagst Shto prubate et Ablerd veealietverts PE Ao bt § o
with regar drzldi’audnl-éeﬁﬂﬂfzélﬂﬁt&mﬁg&l&?Sf’rﬁ'ﬁ td“ﬁﬁseinﬂn%ﬁ@’ st theCBstPRe g{a9aned for
exanple, from US 6, 046 i ncorporated herein by reference. In a
manuf act ur i ngdqsg@&m@aswow@umﬂ juch e paping: rgsisofetingand applibakeiAfiex pattern

Covdr Ty ERpasbe, Tl STBAEH: B0 B SuaRd fouborntiiedis uch B8R polBbbnfine Y 1 ¢

| magi ng st epakd (PEBUSSIopnniBYhard BARI /A nycakiremeniih§eon 85the SMaFed S
primng, resist coating and a soft bake. After 15 exposure, the Substrate

may be subj &atees.(Ihivamrsroffrersdutes dsused ag  basis o passm axidividual lawamf g PEB) ,
devel t f eat
Covel oPent ool 8 s Bk FRARHISIRI A ARSI, BhiohbFrdc ALt U e

of a devi cemhﬁ;ggmnalmﬁlﬁatat&mﬂdopmgﬁtrﬁmmﬂdmhmdaﬁmychdmmmm@m vari ous

processes such as
20  polishing, etc., all intended to finish off an individual layer. If several layers are

)

required, then the whole procedure, or a variant thereof, will have to be repeated for
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,



etching, ion-inplantation (doping), netallization, oxidation,

cheno- nechani cal 20 polishing, etc., all intended to finish off an

i ndi vidual layer. If several layers ar& required, then the whol e procedure,
or a variant thereof, will have to be repeated for each new |ayer.
Eventually, an array of devices will be present on the substrate (wafer).

These devi cgsiledfiely besingsipay,ak adidnsRugther, ardithedrafhic appeshs maydefah as
dicing or saw ng, whence the individual devi ces can be nmounted on a
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processes ¢ b

Fabri cati onalﬂgﬁﬁeg%% ’&@Gjicehf %E a&%ﬁﬁ%ﬁb&%&ﬁﬁ l(j)ér E%FE@ %—S]U%f‘ bt ﬁ%?'éfgtroéy Edi tion,
by Peter vasteﬁsamay bM:ﬁ'mdvoH dd orfeudyimaxhitabdesGehile G@DT mdrSBtheﬁ tzﬂbYesQﬁ@ Bé&ifig 4,

i ncor por at ed ei n b gqaience For 1he sake of llch% F roj ection
system may W Pﬁ%’TpPé Y plags litgogrgp aPB@a‘P’ﬁére‘ eé \%%Pe this term
shoul d be bp@?@@AﬂtﬁdW@%M@@leﬂ&tﬁm riMed UeeliOWSrefdrtiteS Of proj ection
system inc I'ng refractive optics, refl'ective opti‘cs, and catadioptric
systens, for exanple. The radiation systemmy also |ncI ude corrponents
operating accor n of . t hese desi t for direc ng or
control ling 811‘38‘6%519 %%%?HF%PIW%F%F&%B”%WHC t&}g‘ﬁ 1‘909#38% y al so
be referr edaédércﬁﬁé /the 8nveﬁﬁbxh Arihk Y@hﬁfa@fu@bml Akhould BS eﬁphdlﬁ?ﬁﬁnder&bﬁd her,

the |ithographic apparatus may be o aving two or nore substrate

t abl es [&ndthat sqoh@nmppmﬁlé hagsyny aﬁlleengsmbi/mapwéwonsﬁnrthmles ttagay'bedevi ces

t he additional le p y. eps nmay be
carried out e%lﬁlogﬁ lrbﬁl nor e a{%tué?gfjmlt ?qg([géntcgi Sysﬁe{)l}ség&i?%é a?ld etezzﬂar?e being 5
used for expgtaHiefor nldgatticddigan hidreigs dpfid-cApRRdSHS paets, diadilnped, for
exanple, in US 5,969, 441 and WO 98/40791, both incarporated herein by

ref erence. magndisgheady et The skiled pisgewihapmreiate that.iin thegontexs of such t he use
of the appa in ‘ uf-ae ICs, it
houl d be. oRarai P EPHEAIORg, 8 sOGE P KERN Rl R R R AR & T her
possi bl &5 appho&@be onsidekal ascheargkplacdd bynthy nhﬁe germlradyaﬂm "madskE "mﬂmrﬁett ure of
i ntegrated op (il cal systeps, ?uld nce and detection patterns for magnetic
domai n nenoff starﬂeFa‘E}F‘ElnelrW i'splay panels, thin-film magnetic heads,

etc. The skill ean fp‘rés‘%ﬁ‘t dUchhleﬁpﬂfeqwﬂn?st Sadiftn” anfl “B&ﬁn’cﬁ@tlﬁé& to@ncéﬁk?gh,s di e

alternative appli lons, any use of the terms "reticle”, "wafer
in thi S t extll ifpes bﬁalledtrdueagmttls raleatioa, msltﬁmgngtra\eplleaﬁéﬂ) twhanloa (ergrwityaner al

terms mas k wavclserlfé)t tort.”%g,"248?[]%, 1%‘? ot 66 x?mf and"e} exﬁ‘e g—%o'l&?iiﬁ\/) 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 shield,;
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



In the present docunent, the terns "radiation" and "beam are used to
enconpass all types of electromagnetic radiation, including ultraviolet

(W) radiation (e.g. with a wavel engthgof 365, 248, 193, 157 or 126 nm and
extrenme ultra-violet (EUV) radiation 20 (e.g. having a wavelength in the
range 5-20 nn), as well as particle beans, such as ion beans or electron
beans. Enbodi menffig. ®hdwrealiematint embodiinent oomfdilarapesith h beolingspokamdiwexanpl e
only, wth reference to the acconmpanying drawings in which: Fig. 1

schemat i cal |'§eaa§ﬂ$‘3ﬁs a lithographic projection apparatus; 25 Fig. 2 shows a
side view of a part of the apparatus of fig. 1 in an enbodinent, i.e., an
EUV il lum nating _system and projection optics; Fig. 3 shows a foil trap with
an i nner and outBigure ngphematicallardepictsse litbegnephia grajectin appatatisi lnasaerdirig the

i nventiorn; Fig..4.,sho follatr it h cooli.ng spoke and a heat shield;
30 Fig. g i s? gargggaﬁr\@?%cﬁgleg%ofatﬁe ﬁ'&ﬁl\éﬁonr i’rﬁ%a caéé)t}lg?oﬁgprtlsgs‘an enbodi nent of

the invention; Figiatonsheesm Ex, detfot k@lﬁ%@ﬁr?fo@edﬁbn@emm dfradfation (! trap
according to the inventjon. Fi 7 shows a tfoil trap with a_cooling spoke

and two heat EGWi r@fi@yjpn)awiihgwaw;ﬂghg@ of hbwid ram-tla this prsiisulanerse; the mdigiony f oj |
trap with a %%%HQQ%E&B se@NadiNBon N8Rl SR el ds. Figure 1 schematically
Ic pr

depicts a |ithograp oj ection apparafus | according to 5 a particular
enbodi ment of t hefitstwbjeti able (hask apkraMiI povidedwitisemask heldéerafdt holdog syst em
Ex, IL, for supr/i ng a pr.ojection beag1 PF of radiation (e.gf EUV

radi ati ol winesk MAvs® agrteiR). and qanneated i fiyshpesifiening meprs Y Mrio accuratslye

{abl o (mask Pob o R S AL o er for holding & 10 rmsk MA
(e.g. a retiel e)asaodd objeotabledsubstrite tafe) Wi rovdedyitheanbstfié halderdfocur at el y
P O 9, R GRS ol o SRR
substrate W @i&%ﬁg%@maz\&@{aﬁéw in6SfoNiak elo) suﬁﬁﬂﬂe g\ﬁ’tﬂ%ﬁe@ﬁptiﬁnﬁﬁfipnd
posi tioni ng heans or accurately positioning the substrate with respect
to itemPL; and
- a projection system (“lens”) PL for imaging an irradiated portion of the mask MA
onto 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 illumination
system (illuminator) IL, either directly or after having traversed conditioning means,
25  such as a beam expander Ex, for example. The illuminator [L. may comprise adjusting
means AM for setting the outer and/or inner radial extent (commonly referred to as o-
outer and c-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 bearn 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



15 and - a projection system("lens") PL for inmaging an irradiated portion
of the mask MA onto a target portion C (e.g. conprising one or nore dies)
of the substrate W As here depicted, tA8 apparatus is of a reflective type
(i.e. has a reflective mask). However, in general, it may also be of a
transm ssive type, for exanple (with a 20 transm ssive mask). Alternatively,
t he appar at ube sEparanpleqy vthohbeid disnflatdé dipedting mnimogs); thisdater sseitifiods often
programable mrror, array of a tg/ e as referrﬁ{j to above. The source LA

(e.g. a | aséke pssarheadhgfoaecrl -4 o eiiBflrYge TefmenEoventosAnd M sour ce)
produces a %%@{%B sﬁ;%ﬁi@ﬁﬂa@é&-scé‘?%i%s.beam is fed into an illumnnation system
r L, ei '

(illTumnato either directly or after having traversed conditioning
means, 25 such d&&hecebmafB sulpaqubatly intercEpts theaaaghd MA, Whichi ik heldi oneet mask L may

conpri se _adj ust i neans AM for sett] he outer and/.or inper radial
extont - ( Somiehie DIF dFERRe fatsseshe Hagk MoK, i et PRrvaes niopetBEJeigl of ¢ ne
intensity dighich Buk&@thé Bedr) PBRARG tdrBet3etidn ©Bf thelsubsitatd WOSNRK Belald 6PNPr i S€
various other conponents, such as an Integrator IN and a condenser CO see

figure 1. | rthekicondpysitiomag beans PW (ang intefifergmetricimensnrisg meanhds, the 30 desi r ed

uniformty and int i distribution in, its cross-secti Lt. .shoul d be
ot ed i 1 e FR I o e e e b S R S Atk B Hovsi ng
of the |ithg@raey € iPhejpati dfahe BERRPB! Signiladly, the fRétipREitiohMgGasH s MVE Barl hie
source LA is a nercury |lanmp, for exanple), but that it nay al so_be renote
from t hd0 | jushdin 2gshrately positien thermagsgdAavitis respass to the ipathi fihebeam RBi eB. i t
produces bei | ed. | ) | L.d _of It abl e
di recting m%&%egh&?éﬁié&ﬁg EPg?@?@%%%éﬁgﬁagw%ﬁ’h%@gﬁgﬁ%F%{é source
LA is an excdefefal, mde@inent bEthe Wbjeentablen WENTWTRvittd redliedBvithathe eldnEsSohgt h of
t hese scenarl os. The beam PB s_ubs,e(:}uentl i ntercepts the mask MA, which is

hel d on a nesteke smadyly @ome pesitionineiand Reheddtrokemadalg (e PesiomREnbishpasses
t hrough t he SER T ol WERM; rtion C of

t he subst ratééga\?t %pthﬁlt heeﬁgit%ﬂg#%% h%h?econglgggﬁa%%%ﬁngafﬁgg{ﬁg%\ﬁg( and

i nt er f eridret sppossi@sustépandyean sppdeitus) the mask bble MlemaphisebaMormacted & aoved

accurately, e.qg. sp as to position. differe t t rtions i n, the path
of the beam Sl(i"Bﬂ Sgioﬁ? Refpstpr, of mayihetied Jask %Mﬁ%@%ﬁ%’% aﬁ@“ﬁ‘b“%’é%d to

accurately %ﬁéxﬁm%@g{aepﬁmqﬁéwwwah@sﬁws&eecaﬁig%eﬁthﬁmn@i)m, pj, the beam PB,

e.g. after mecha retrieval of the mask froma nmask library, or
during a scan. |The depicted apparatus can be used in two different modes:

1.  in step mode, the mask table MT is kept essentially stationary, and an entire mask
20  image is projected in one 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 simultaneously 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.



general, novenent of the object tables MI, W will be realized with the aid
of a long- stroke nodul e (coarse positiﬁ)gi ng) and a short-stroke nodul e
(fine positioning), which are not explitcitly depicted in figure 1. However,
in the case of a wafer stepper (as 15 opposed to a step-and-scan apparat us)
the mask table MI may just be connected to a short stroke actuator, or may
be fi xed. W&krﬂﬁaﬁnﬂsw{mﬁma‘t@Mpiwyagamlwiagmeduuhsdsﬁgsgasam{.i&hp@rirrent mar ks
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direction (the so-called "scan direction” ) direction) with a

speed v, soO w&mﬂﬁ%ap@wp%@hmrﬁé@mam P@%%i@@@@rmwsazmw& effedk i mage;
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the project IElﬁomaﬁtp@wnPéppﬂlbmmEP-lAyl 05M0?9, Mticlots ifddvporated htafmsbyranner a
rel atlvely | arge target portion C can be exposed 30 without having to
conpr o 18c apferass| ution. Fi gure 2 shows an enbodi nent of the |ithographic
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el ectromagneti c spectrum The very hot plasma is create causing a

partial 11y i onflewet lnphadhmlomlcmmréﬂcem o nmbmmgecqmﬂc@bnsalﬁsM ontog an
optical axis 2 Par t

ot her sui tathTéqﬁﬁgmc?Pk B%tg ﬁé’??rfe"s"l‘(?)faﬁ%}ﬁg‘etabm ‘gﬁ)f’g%rflg‘ﬁﬁéa&ér%r‘sgﬁ (r)f a? Ke

radiation. Tagck adhibb®h B8jccli@topics shiferh 20 Ah rRcERUEIER A 1BS19 @ﬁased from
a source chanber 7 into a collector chanber 8 via a foil trap 9. The foil

trap 9 conprwafesstagectramhgraistablecViy Mose elamgsts thagrshpwsimegycgeneradly beinsesgnt n

L in illumination optics unit 4 and projection system PL.

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



Eur opean patent application EP-A-1 057 079, which is incorporated herein by
10 reference. The coll ector chanber 8 Xonprises a radiation collector 10
which may be formed by a grazing incidence collector. Radiation passed by
the radiation collector 10 is reflected off a grating spectral filter 11 or
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outer ring335. At the center of the foil trap 9, the cooling spokes 44, 45
connect to a s lndI ports hi eI 41. The heat shi eld
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each disc part 5 bei n(% connect ed to one cooli ng spoke 44, 45. In this case,
t he spi ndl heqgrogyeds|S1aidhe tpaer ring 33, see figure 5. Preferably, the lamellas 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 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.



divided into two (or nore) parts. Figure 5 shows a bird view an the inner
ring 33 according to an enbodi nent of 3the i nvention. The inner ring 33
conprises a plurality of grooves 51. ﬂreferably, two grooves 53, opposite
to one another, have a relative larger wwdth than the other 10 grooves.
These | arger grooves 53 are provided to pass_the cooling spokes 44, 45.
Accordi ng to tineet pratheriesrbodirnent; the énner fing 338 qoslegdiva eanlisgmcsas.nhehani cal | y

by the plural]j : . . i clL o..anyit hi ng el se
than the' | SeBp teely - Bha Ehe St ay, b al S ol FROREE TR I BUBPA 20 2
31, 32 of wmnémiing 33, amybeanreoThe fudl trap 9 ay bl dodussedriin the radldtivnl searkleat31, 32

is avery thin platelet having.two curved edges, 60, 61, a straight outer

edge 65, ad!sqPosHiierto serptrugoa foil frany wWHhewH ddraldosusnleany core chapnels, he31, 32
mechan !Sgal iiyc%onne%%ea@%%%l%gegﬁggﬂlrg ?‘%‘g“g%g ﬂggee{aﬁe g‘{tijlnggg‘?i.a’ltﬁﬁléé ?Iﬂlrt\tgfl edge 62
i s i nsert eBUNrearm e fighre 2, te fgil tap&sis Sdcusded tohehé radetionisogre8FHerseeEfiVgur e S.

Pr ef bly, the l.anmell 3 3 0 | d d I tQ.th t i
o5 -t vl raiien s esEtod e S AR s e el o J2 50T o1y i
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one enbodi nent, the“outer ring 35 is cooled by a cooling nmeans, not shown,
to renovethidkaessdht nion end widsh foF 50 mm icrgved)nA dypieatyalliefentheshanriek i nvent i on,
the fojl trap 9 al.so,.conprises a .secqond at. .25 shield in grde Q, bl ock
t her ma*d r ali G eitdn r%%ﬁr%«?e eregtadwggﬁq?ﬁ'ig Sefs 4 R ﬁfi’éta?"%ﬁ‘BWS&lﬁtfoq oil trap
9 with firghp anshtheacee LReRtysibAIB i€ Shdddrder/df-60lMman enmbodi ment, the second
heat shield 71 conprises a disc, positioned inside the inner ring 33 and

situated at thEhdpemhodiment ¢fifigure §dswmimilar odhe encadipvarindiguee 4.rexeeptiforhe 33. I n
anot her e J I 1S . hi s case,
the 30 fr%)(g(ﬁtll(%ﬁg;' %arttsglggf)%glr% |%ﬁ%§§%§f€§fﬁé§$ éﬂc%% aedgﬂioéﬂ %:%hé%lg ﬁﬂgs Imeans,

arranged i prefesithe fieptshieidy] fropebdonesdedivatyhédted bedied: radifitorcioahitixg means
may conprise a water cooling system This water coo]i ngﬁs%rstem can be part

of a cbol i rgiatipasewce A, Aed Eense@rantly radyces heaf rditingiteam B ystald 3] 1n this
Cone ok "o Bl Sl U Al R p i o]y
cool i ng neadisg Haticaebidpactivh eneahs 48 iisorddr, to Adcommglishisebstamiallpghermans f or
cooling t hiesolation between the two shields. The separation means 48 may be manufactured e.g.
from ceramics, which is able to resist the heat caused by the radiation impinging on the
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.



inner ring 33, nmay be one. The foil trap 9 may be focussed on the radiation
source 6. It 1is also possible to construct a foil trap 9 without a rea
focus. In any case, channels, i.e., 5 spaces between adjacent |lanellas, in
the foil trap 9 have to be aligned with the emtted EUV beam In figure 2,
the foil trap 9 is focussed on the rl4di ati on source. Hereby EW rays of
radiation emtted fromthe EUV source may pass the |anellas 31, 32 wthout
obstruction. Typical values for the dinensions of the |anellas are: height

It = 30 nm thickness 0.1 nun and width w = 50 mm (curved). A typical value
for theCtlAdvbel 10 width, i.e. the distance between adjacent lanellas, is 1
mm The di stance fromthe foil trap 9 to the source LAis typically in the
order of 60 nm The enbodinment of figure 8 is simlar to the one shown in
figure 4, exm@htaifnmatibhearriaﬁidj‘rtpmngg thit@gh raitithdroh®a riliMVin@duicd ahd ont  of
shield 41. The additional shield 4 prevents the first shield 41 from being
excessi {8 SAPHERE edebpy prping tfrom diaish Faskption ofaufdse said sIdMINAEN daticke LA, and

consequ . nadiat.iag, fr : i ield . 4: rds the
col 1 oat SmplHeiEHERROP Ancl BEL LA, bt ek bEoRl il 48, ok ROET 0% 11

usi ng dexd datebs Separ pbdidmmedeans rdpedtiveoplaer thad cacpasgl sad maibstxant i al |y
thermal  isolation be%ween t he .twg shi el ds, The.sePar ati on neans 48 may be
manuf ac?lli’faééf’”é’?‘iﬂ“ that B cRRpPIIRAHan bYRieE FOMRIsSY, Py InngT FIRg pRY 23 AUCHHNE caused by

the radyf ingedcARIRBIdNEmeNast i &lidsbiAdNitidRA ab Hagl Shedf iBNSUtHdhdR iyery snal |
heat conduction coefficient. In another enbodi nent of the separation neans

48 it neRponeoiayldasiage@f sHdinmgyangdyasraingdesi gn of the separation nmeans a
heat resistance is created between the additional shield 46 and shield 41
consi derably reducing heat transfer between the two shields. Wiile specific
enbodi nent s Afcohfaminative arren abavding eeolaoke $ cehabetrabd wethat saidvldntella®5 be

appreciated that the invention may he.practiced otherw se then as descri bed.
The. © et oA bhCIEeHE 10 F10SHt oF G4 e T APent | on. 14 CLAINS 1. A
contam nation barrier for passing through radiation froma radiation source

and for capturing debris comng fromsaid radiation source, said
cont am hat i of dentemiration bermerias¢anding thambef thefprecedisig| daimexeharatiatiged n a radi al

direction fr [ :S,.: . of e I ' itioned in a
respect i ve prand R oblifuioR3aieR oomBftel o (ATEMICRE hloR0 PRSI BAFY L7 T
cont am maed iy fo@n beiap hitdypadisten faom ssidesdiationgomel an outer ring and that
each of said lanellas is slidably positioned at at |east one of its outer

ends in
4. A contamination barrier according to claim 3, characterized in that said

contamination barrier comprises a second shield arranged to block thermal radiation 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

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.



groove of at |east one of said inner and outer ring. 2. A contam nation
barrier according to claiml1, characterized in that said lanellas are
thermally connected to at | east one of said inner and outer ring. 3. A
contam nation barrier according to any _of the preceding clains,
characterized in that said contam nation barrier conprises a first shield
arranged to protect said inner ring frombeing hit by radiation fromsaid
radi ati on source. 4. A contam nation barrier according to claimS3,
characterized in that said contam nation barrier conprises a second shield
arranged fo bl dctontavaipshan paapaeccorling dhnclagnit dhprasteriser & that said ghird
cont am naty:Qn ; i C I NG claim3 or 4, characterized in that
upstrean1E%?Hfﬁgﬁﬁ%éé%ﬂgﬁﬁ£ﬁ%,£%§§h respect to the direction of propagation
of the radiation emtted by the radiation source along the main axis, a

third shigld i rovi.ded, .constructed and rranged to reduce heatjng of the
fFirst shibid cauBaimiien BRIt dREdh oy BhFERE T daachEircreaitdiag, “a
cont am natdi@RoRamida8bn 3afRr doRthrise & RN dhe GRARAGHEH &LSupplrtt faat fisi d third
shield is substantially thermally isolated with respect to said first

shi el d. 18hield, sajl &t depstdricriaelivthspole being theredbydiongectes! telsaid puEsT ridBar act eri zed
is that said third shield in connected to said first shield. 8 A

contam nation barrier according to any of clains 3 to 7, characterized in
that sai @. conAacnmatinaonbbarrice bcovadipg its emiat 8,1 dasicteniaed doahdtngids ficdke t o
support sai.d first. shield, said at |east one copling spake being.thermally
cohhact ed HEd AR s D PP e AEE e R ARAC G BFRELPOLE CORER] o c1 af i
8, char actgd b#eckihgvih Babpadak dodlingShokeshi el d conprises a nunber of shield
menbers, each shield nmenber being connected to said outer ring via a

separate cool i ng spoke. 10. A contam nation barrier according to any of

claims 3t0y9 GNANARIELIAAhD dDBkingSA Sy SRUAT R bOMBARLSY i YT | ses 2
first cooli'ng nmeans arrange 0 cool "at ast one of "said I'rst” and second
shield. 13aidA contam nation barrier according to any of the preceding

clains, characterized.in that said cBntanination arrier coq%%%?es a second

cool i ng mEXHETERTHRAEEECOMPEIEES A1st co4fiRe MAHsAragfgl (o coolat least dne of said

first and second shield.

11. A contamination barrier according to any of the preceding claims, characterized in
that said contamination barrier comprises a second cooling means arranged to cool 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.

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.

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.



12. A contam nation barrier according to any of the preceding clains,
characterized in that said contam nation barrier conprises a third cooling
means arranged to cool said outer ring. 13. A contam nation barrier
according to any of the preceding clajmns, characterized in that said

| anel |l as are curved in said respective planes, and said inner and outer ring
are shaped as slices of a conical pipe. 14. A contam nation barrier
according to any of the preceding clains, characterized in that a first
side of said lanellas at |least in use facing the radiation source, is
thicker than the rest of said lanellas. 16 15. A radiation system
conprising: axc ] j rler according to any of the preceding

cl ai s, g%d aAc%?%gﬁ %r%ge:‘nggbnb%g'lmlggcti ng radi ati on passing said contam nation
barri er. al@ntanihdtiohoppragrnaceording wcanyool tepaeeting dainmpr asd ageollactsufigor t
structure ﬁo?structed and_ ar @an%gafo_ln.tag. hi’l d. Eatter ni ng neans, to be

i rradi at S8R A8 PETHIE BELGEREMIPASR BATSK t 0 pattern said projection beam
of radiation, a substrate table constructed and arranged to hold a
substrate, and a projection systemconstructed and arranged to i mage an

i rradi at 8 port lithperaphi¢ piecHaR ARAAIEOMPASEZont 0 a target portion of the
substrat g, ei i.d i i i a | at.J system
For providi g n e cORUEEk, af PRRAER 8 noRTParammel AR, 38 17

Met hod ofirradhated bic & projevgionbednn b Egd mtien tospat tant saideprigjgctéon berhmoafrragiltian, pr ocess

conprisin he steps of: formng a m of radiatian, fromradiation emtted
by a radi? #’%‘i‘?tes%ﬁgég'} trﬂgﬁeﬁaﬁarga}nﬁg? %ﬁo&%a YpStras aé@cordi ng to claim 15;
i rradi at iangrofec@t ts@ftéthNenbiReial bisd Agadded emmgefan reddiadd @ortioa pRiHeern the

beam of radiation; imaging the irradiated portion of the patterning neans
onto a tAPEANINGRENDHANIEfa aresUpstiomelsthe substrate, wherein said projection apparatus

comprises a radiation system for providing a projection beam of radiation according to

claim 15.

17.  Method of manufacturing an integrated structure by a lithographic process
comprising the steps of?

forming a beam of radiation, from radiation emitted by a radiation source, using a
radiation system according to claim 15; irradiating a patterning means using the beam of
radiation to pattern the beam of radiation; imaging the irradiated portion of the patterning

means onto a target portion of a substrate.



