RADI ATI ON SYSTEM RADI ATI ON COLLECTOR, RADI ATI ON BEAM
CONDI TI ONI NG SYSTEM SPECTRAL PURI TY FILTER FOR A
WRADDATICN SYSTEM AND METHOD OF FORM NG A SPECHGAELP2009/055380
PURI TY FI LTER CROSS- REFERENCE TO RELATED APPLI CATI ONS
[ GOMIATION SamEMaRiAdHACTI&)MOhEEm,i RADIAUSON BEAM

provi si qnal tion 61/057, 704, which was file

B0 vt S0k RN G AV SR Gt pARAY, B kR for"
entir ety MDI&TRBN"SX%T]EME&ND[ PRERODOFRFGRINING A
invention relates to a radiation system a radiation

coll ector, a radi MPECTRAAMPEBIOYIFIBAER) system a
spectr al puri ty filter for a radiation systemand a

crofE] 1059061 R18BeEhPAIC PHENY f11ter. BACKGROND

[00012MAlsi pplicatidasidimd tHecichefitofars prodistiasiphicionusIu@s 1,504, which was
onto a target portion of the substrate. A Ijthagraphic

filed oipihMay 480 %aﬁlﬁd Behi¢hsis dncofpayrated Besingn tisgntiresy haFriraedcur e
of integrated circuits (1Cs). In that instance, a
patterning device, which is alternatively referred to

FIELIAs a mask or a reticle, may be used to generate a

it ern to b orned,.on an i ndi vi dual er of . .
10002f . “Fhe oSk Bl Gart B R0 BEf Hap S ot Hoi ool rediation
beam B ditidHind §stbm, 'a@ﬁédﬂﬁ'l f)‘lﬁlt@@fflt%r Rk a r&ﬁeﬁmn‘%#st@ﬁ‘ﬁ%ﬂ %lm&!l'l&ﬁaf forming a

on a substraté (e.g. a silicon wafer) ransfer of the
spectrplapuregy filtes t ypi cal I y via imging onto a |ayer of

radi ati on-sensitive material (resist) provided on the

substrate. In general, a single substrate will contain
BACRGReWIDk of adjacent target portions that are

successi velpg1 patterned. [0004] Lithogr (ﬁ\@y is wdely
[0003} eco@rhlitfzo@aa & aarags i pandebipic dhad gpplias at ?ﬁammb@mé substrate,

usuallg ioi%ta%%ﬁ% 191? éfs t‘ﬂ§¥ l;fs%ﬁ eaﬂq{‘[ﬁd’r%i%)hrlcuag)&ﬁ{a i‘cgﬁ@é‘ﬁ%e%hfor example, in

the maﬁﬂmemﬁhb@md lcirthisgi@phin tha: ibeaaw] Npatermng device, which is
critical factor for enabl| | ng mniature |1 C or other

alterngfaNply ederegddp 3¢ 2 33k 6% & ri‘é@ % Hlab’é’eﬁﬁ fogangiER le@@a@}tem to be
f A
om0 Rl TR 0 RO 18 R Bt bl forin o
includéusg pztm«v\ﬁw ong oeguratal dres) Ch) a sititratcke -a silicoﬂ\wxﬁiﬁr)v\ﬂﬁmnefet of the pattern
he .wavel en&t h of the.radiati.on us

is typlﬁal}aéﬂaa%aﬁglaggp @y grot rpliatipns oy e pa E%{ g%p %}%B@V&%ﬁ on the

substrﬂfe' g etn@ﬁll ﬂiasliﬁ$é Bubskthteivaill RoRaBCLIGWERRGN™RREN! target portions that are
ajus ment fa al so called the
successively patterned.

[0004] Lithography is widely recognized as one of the key steps in the manufacture of ICs
and other devices and/or structures. However, as the dimensions of features made using
lithography become smaller, lithography is becoming a more critical factor for enabling miniature
IC or other devices and/or structures to be manufactured.

[0005] A theoretical estimate of the limits of pattern printing can be given by the Rayleigh
criterion for resolution as shown in equation (1):

A

PS

CD =k, *

(1)

where A is the wavelength of the radiation used, NAps is the numerical aperture of the projection
system used to print the pattern, k; is a process dependent adjustment factor, also called the

Rayleigh constant, and CD is the feature size (or critical dimension) of the printed feature. It



10

15

20

25

30

Rayl ei gh constant, and CD is the feature size (or
critical dinension) of the printed feature. Itfoll ows
wo cownnequat i on (1) that reducfion of the mi ni NROT/EP2009/055380

printable size of features can be obtained in three
follovwsefixan clpyatioh O iteatiradnctibe o £thp as nineinwpriethglo gizh of featwyes can be obtained
. i ncreasj ng the. nunerical aperture S.or by .
n thr%ee}yﬁ%saslp% ghqrr?gm‘gat]ha SXpesufe Y?Vf[lmﬁﬁl@s > PH 1@(%%{1&%6 numerical aperture
NAps 9P 8y i6Redsh tBXRRRMbEKWavel ength and, thus, reduce the

m ni mum printable size, it has been proposed to use an
(000681 r@rgedeHié Siesicalted cxobdl: weadicath@Rd S, ¢&ucEM minimum printable
~radiation sources are configured to output a radiation
size, ifyaasdicen graposdd tamseen egrams ulirayielet EEWV) mdiaion sauiseilé¥ gadiation

soure T AL oL AL 0L RAER, UG 350, BULTBOV rdiin
sourcehayermmstifute @vipvifieint 8tepsof irdach@yinganallgagsichbpanting. Such radiation
sources include, for exanp ser-pr oducedolrl%l asma

. ! le, |
is ternagh trgane wiradelst esof S sE RS, SoBtecs iR o'OF srpmple,

_ i i r 0 i i . .
S LSS0 TR0 M s oo
storageaingpr Adhagevigh nweditl oV an-bimhddsomet EUNe sadiatia) sources may produce

ndesirgbl e out-of-hand i.nfrared ("I R') and..de )

almosh FRUBE g et ioje) Al Pl P bt pRa B S B e witavioler
(DUVP) faBfafiohave been devel oped to filter the non- EW

radi ati on out of the beam of radiation to be used for
[0007&x pospectal mhovelibers havebespaevelapedgariltey theinondilgV rindiation out of the
beam Eg l\a/at%lﬁ%e gg%gee \}ﬁfgl g %plréafs#rg.g gfo?)v%ggr??lleeespéﬁgwR%rEt%’;fg egs tli]llatgl;]ave been
develd@ie@\thalend: ibe ablesd edstahd highihag lo&lIMWARYe [id3Q28]in bize, shd may not

.desirable to provide an inproved radiation system It
providesthg desredddicrigsl e to provi de a radi ati on system t hat

can generate a spectrally sufficiently pure radiation

beamto be used in lithography. It is also desirable
SUMMARY ovi de a durabl e radiati on systemthat can

t b [

[0008? Zg ielgfasi cgﬁi?@ﬁeu {Qeﬁrg}%ﬁ{a]n @1(1) {rﬂgr)é%%ff qrﬁrl?ig?llo{l rﬁgs\t/flgﬁ\l,@g]tﬁaég%\é)sirable to provide a
radiatfﬁ%gﬁ%ﬁﬁﬁat%ﬁéeﬁerﬁtg% sE%aﬁ&isﬁﬁc%ﬁ%uL&g&%Iioﬁﬁ% EH Pused in

to an enbodi ment of the present invention, there is
lithogpapby.i It skl dpeahle & prourdetaydufratil¢ mdiationfsyggemelht tcan generate a pure

reflect radi.ati vi.ng a.first velength in a first .
beam §F bl HARHATE SR TR0 piialiingh Y Tl BB ridbtion out of
the radi@M&d Bt h in a second direction that is different

fromthe first direction. The spectral purity filter
[0009¢ o nph¢eseding tharsembadigentaafdhaprgsent inyertiorayheare Straewidesha spectral
purity 1y B PR B e U e S AT PP ffecon and 0

reflect RARSIGL Baving @ st@Dd Siadelcafthtine seadntlidirayteon thhtais Kiffcfe from the first
. recesses are configured to allow the radiation having
directione The srectralapaieAliEromprises 4 base sbbawatc aidappulfiiayst stack on the base

substrHe! Bl ﬁlﬂﬁil@fy s@a?lﬁ E?xﬁbﬁ%& a&;‘ﬂﬁalﬁtﬁ%ﬁ%ﬁéﬁ&i%‘?@é}ﬁ gﬁ(h? plurality of

second wav eng econ I recti
recessee 0es®psidarod tioomfilt Gajree staslu dhetrérasses iare @nfigsred e bllon the radiation
havingtg &%yﬁrgta%a?ve ens to terrle ec‘gerdoi];lltLee first direction and to reflect the radiation having
the second wavelength in the second direction. The recesses are configured such that, in
cross-section, they have a symmetric profile.
[0010] According to an embodiment of the present invention, there is provided a radiation

system configured to generate a radiation beam. The radiation system includes a chamber that
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[ 0010] According to an enbodi nent of the present
invention, there is provided_a radi ati on system
wa@onwbilguned to generate a r adPati on beam The PEUEPL0VDO55380
system i ncl udes a chanber thatincludes a radiation
includes d rakattomndougpercenfiged) engmatae mddtiah,i aoadiation Aeinatim@rion aperture,
beam em ssi on apertyre, .and %.Ladiation ol | ect or .
and a t}oﬁlnglBCt?lbc Pisdito p(élgch‘{ai &‘5105 éﬁ%qr%ﬂa%gy 61})3 §OMEFe, and to transmit
the coBOMES iz td Metri BRI BeahlEniSQbh %‘eﬁ*ﬁlge A @l Aoh EQ1dRR includes a
radi ati on beam em ssion aperture. The radiation
spectrglgurigy fiser dspbdvel esnfrzusquigo enlzdncpaspdacyralpuriteof the raldwe to be emitted
.thcongg?ured to enhance a spectral purity of the
VIa Ty a8 %on to be emitted via the aperture. [0011]
[0011ACCOAElioRding & @NerRPRPALARITIhOprebdhe ineRISEH) therd48R6Vi@&Y a radiation
there is provided a radiation collector configured to
collecmwp@fégurﬁgw eticeirradietien aanstrtesibiaa Fasiftionisewrce eomizgured to generate
extrerid nlfttjagll(l)!e? gacfie&io%,e%ﬁ({ t%ttF n?ﬁ%trtﬁggolfél ttea ?a‘t’di@do%tto Al %tgltrﬁe%l?ate focus of a
and to transm e colTected radiation to an
radiationtsgstomdi T @adimtaiscadlectar matlidas b gpecayispueity filiteas above, configured to
radi ati on collector includes a spectral purity filter

enhange a gpreral PwBhef Hgrestioms virmvietdadiatdiect ral purity of
he ' i ation: i _
001271 S SIE AL A eh S AL ARl AR08  Rtaion
beam powdriicteny systandicahfigured éarooodindning arbicay ofysdigtmn in a lithographic
configured for conditionin eam of_ radiation.in_a
apparfify S HOREAry 3 rerond g rrFﬁ?‘ﬁ%rSf RSt re&ﬁ&tog%%%ﬁ rst array of
reflec®td BYOnQEurt&{d @EdcPERliatBATON 8 IRGHRAi AT pdikt@ffdduslof the beam of
~array of reflectors is configured to direct radiation
radiatfonateaend oftthe refigtateofshé srcond afrgeelsretéctotselvemfteaprs of the second
radi,ation ontq. ong of the reflectors of.the secon ..
array BPERSNOR e il priS AR eapid S BEER A raciaton o be
providdrath®fadiioh @eircndfieniag abiige radedsb oy & t8€ teflectors of the first and
radiation into a conditioned beam of radiation to be

sccong reflactpagispyovied wibpapeddinl perdinfdicnernficormdrg refiast wgliation having a

- ref| ect : i rst :
oSBTy S RO A S AR s
directvarthatgsdigfdrdno fibaf the dirst dadttain. The kgeetraigpuait§ ifittst comprises a base

wavel ength in a first direction and to reflect . i
substratg ding @it R4 %ﬁ@ké)nsté% B sHbBiceAge W“ﬁ#%?@%‘é’é Rmprising a plurality
. 0 3 9 p : ; . o
orarGhIEALRSS WAL Y LSS 5 LBEof S B b o
are coafigurad nubliow theendistiackavomg thhdirfaseckupthtto &t ecfletied in the first

e TR R NN e
[0013!;1 |h|e Aokdih@¥Lin Shesdtmedie tlﬁef%@%%@ fivehorC@Bfel i9 BFRMeHA method of

' ow the radi ation having the first wavel ength to be
forming bpastraldpurity fitier, cpmprisiog rfewpingn layed of tdiationeensitiveematerial on a

radiation havi the seco vel engt h i.n.t he second
substag ¥y phes g ARG T SRR gt B s e R SopR T P
materfal;@Re8lbpinp Vgl fioh B&lsRivie e itdlRiman patefird ritfsk on the

formng a spectral purity filter, conprising: form nfq
substrate gighing dhe yuslgrae] ba substraterqn whigh thermagk iy forged in order fo
form 2 fégﬁﬁ%cﬁu?facg)%agerdﬂg oh Qﬁee{ef(t%;e%%?fapeaé hl%'ltﬂafé_cr stack comprising a

radiation on t radi atlon Sensitive materi al ;
pluraldewéhlogrhattngt lagers, aldk @it oy cs etask being corfigarddato beacflating s extreme

pfiltte ned mask on the substrate; etching the surface
ultravigletirpdiatQfhst rat e on which the mask is formed in order

to forma textured surface; and providing on the

textured surface a nultilayer stack conprising a
BRIEF DESCRIPTION OF THE DRAWINGS
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plurality of alternating |ayers, the nultilayer stack
being configured to be reflective to extrene
wabdwavitot et radi ation. BRI EF*DESCRI PTI ON OF TREI/EP2009/055380
DRAW NGS[ 0014] Enbodi nents of the invention will now
[0014be démbasditments obyheviayenvibn exA mpivebeatehgtibeds b}hwaﬁbéemmﬁe only, with
to the acconpanyi ng schemati.c dra gs in ch
refercpeg @é@%m&mw@ el g?ﬂ%%%ssm %5&%%@5& I&%ﬁﬁam@ymbols
1ndlcaf9@€dr§es péHishd Shridhhikhin JiQGLS] Figure 1 depicts a
|thograph|c apparatus i n accordance with an
[0015¢ b ddigwrerit dapicts dbthographiciappara{ud i &jcorlagas @itk adepibodisncat of the
l.it hographi c apparatus in accordance with an
inventiofiodi ment  of the invention; [0017] Figure 3 depicts a
[0016] adi Iagm@rz EPUELL1iROPra hﬂa%fsalatuvs N hdeRRAcERith @6 b@ibollihent of the
accordance with an enbodi nent of the invention; [0018]
invenf®ijure 4 depicts a radiation source and a
chwar z [ t
[0017§CC\Q§ %r%?e}ie%%%%%gﬁlagﬁ%gglrce a’ﬁ[‘a qﬁﬂfﬁ llﬁé)lﬁ%ngﬁ tc?l(r:l)enct& ) 6cic§fdance with

anemEb@ﬁfeﬁt&ftﬂemv@hﬁorgﬂbodl ments of a spectral purity
er that may be used in the Lithographi c apparatus

[0018bf FE igyiee C!pplqtm@d}atlpp@wrée andie Sravarzsenild fpgrigenehincigence
collectbr 1@@&0%%& ABe REATHS ﬂ‘g)%!dﬁﬁéﬁ@ bf esh)ﬁ?‘etnﬁgh using a spectral
purit Tter accor ing tot e present invention;
[0019[ OOZEhkuﬂéngdﬁp&:ts?erﬂ‘mdlmblsts af w apdcaml puwtty filter that anyg bereswd in the
. depicted in Eigure 6; [0022] Figures 8a to 8g depict a
hﬂmgﬁ@@ﬁ&@pﬁﬁ*ﬁdﬁﬁg e spectral purity filter; and [0023]
[0020f gl{flgur% FRPIES & AraayShem Jf (arra(ﬂlﬁt%tﬁgéa'rrpgorﬁﬁlomng stem using a
Interference pattern of radiation onto a target Yor
spectrakpirity filtheaagetdiitodbppresed inivenfgur es 8a to 8g.

0021 e G e e OB At B e Eb s

[0022] hatFigadds B&tdP8g ddpedtudpetBed endadingRndpeatal Hhfty ﬁl‘v&néﬂdon
The appar at us |ncludes an illum nation system

[0023f | | E}aﬁlrﬁ&t dgpicty 4 systamt fQyF@iecting aongrfercasc paticaupirailighon onto a
t port structure or

tmgaQ§@@%§%1%19 ev cé{ag%§b$gﬂ%%§gg§§£nask table) Mr

constructed to support a patterning device (e.g. a

mask or a reticle) MA and connected to a first

positi oner PM configured to accurately position the
DETAREEHRORIFENI¢E; @ substrate table (e.g. a wafer
able) W constructed to hold a substrate (e.g. a
[0024 esilsguredatckemyiafaly epé@nd cobodiecinedt 4 bthag&phmmpparatus, that can be

) sitioner. PW confi gured accur at el osition the
or inclidg ap APEdimgR i gy eatien GrhedpRttats elydes 3n ilbinatian system
(illurmPR:§ £ b@r[ﬁéu@&ﬁto%ﬁ&ﬁ[ﬁ a PRIiSVH b B e, gOEI@Vthiﬁﬁo@ a support

pattern inparted to the radiation beamB b
structure or patterning device support (e.g. a mask table) MT constructed to support a patterning

device (e.g. a mask or a reticle) MA and connected to a first positioner PM configured to
accurately position the patterning device; a substrate table (e.g. a wafer table) WT constructed to
hold a substrate (e.g. a resist-coated wafer) W and connected to a second positioner PW
configured to accurately position the substrate; and a projection system (e.g. a reflective
projection lens system) PS configured to project a pattern imparted to the radiation beam B by
patterning device MA onto a target portion C (e.g. including one or more dies) of the substrate W.
[0025] The illumination system may include various types of optical components, such as
refractive, reflective, magnetic, electromagnetic, electrostatic or other types of optical

components, or any combination thereof, for directing, shaping, or controlling radiation.
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patterning device MA onto a target portion C (e.qg.
i ncluding one or nore dies) of the substrate W [0025]
wab@oitkdiumi nati on system may Pncl ude vari ous t PEEEPHNY/055380
opti cal conponents, such as refractive, reflective,
[0026iagriBid supp@t staictoadiihaslids theglagemimgsicaice MALn @nfaaner that depends on

the ori B 8B P! KGR GG, VSRR G! T GSAETG ARG us, and other

condifidl @fchQg f&r@gﬁble-r\bﬁ‘etﬁé%%? A6t thS HhAGH MG YeMEe ROl 8 int Dacuum
patterning device MA in a nmanner that depends on the

enviranmeahtTdieisoppasf sttuggirp edrt esermevhanieali caznumheledessitagio opother clamping

the lit raphi c. appar at and ot her condjtians, su
reehnig o B AR B RREES o s PR R SRR R BaDe S Hidbe. fo
exampl8] Wit nfy b3 FHEE0E MOVAEIB BB Adquird ETRUARPbE sEhdtieldyeensure that the
can use nmechani cal, vacuum electrostatic or other
patterging fhoving) st a e igbledenpsitionhior @xamile pathrresnsichig thepiogastior fgstem.

uppgyrt e - ea i t voof : :
o027 PR kil TPy R TP Bl e o ny avie

that caihiee S0 p@hpast 4 thdiatio g bomy withsdiptettitst diesspatticdr fuchgs to create a
device is at a desired position, for exa

le with

patterp #spegct partimet fhojubeitent toynettem 1%@@10% gadjagiophbeam may

. or i i ‘ . '
comep B R BBy A o PR e SR el P o s o
an integ@eiedtciromt.beam with a pattern in its cross-section

uch as to create a tern in.a target. tion of. the .

10028 b S Sy cinfnbs Fpmrtivi s TR it Gautmine
devicdBdcl68¢ MBSROPS gt Fditr &k Ay s f b Ghrd QBRI abRMSED ipAnds. Masks are

device being created in the target portion, such as an
well knawadgr bthegraphy cuidtinclp@oRgik tYhes ek pebmarygaltavito phage-shift, and

be transm.ssive or reflective. anpl es of patt.ernin
attenug G AR e o BO b PR 5 SimBlE by arosigmable
mirropaﬁtﬁz@féiﬁ@'[&%i £mbElR fansément MESHS! atifoMetdchloTaMIcH din be individually
) l'ithography, and include nask_a¥§es such as binary, )
tilted g9 gsetp efidche PrawEesRdiption been i didprigat drpcienss elhsHilfed mirrors impart
a patt@n i lrédiﬁgqnv&ﬁhl%cﬁ‘ Ys%hgctgﬁin%rth%m%r afl,exanpl e of a
programabl e mrror array enploys a nmatri'x arrangenent
[0029pf ST tbrni‘profecton @@t ahaydricothpaaan eypedprdjettiah kystem, including
tilted so as to reflect an jncom ng radiation beam.in
refracys. refleshive.alediapiram Saghsic. eicrrIRagncts apd e]ieﬁ%attlc&ptlcal systems, or
P Lo . L |
any obHEITh it 22 FBLATA RE D B0 LRl (Rl kR her factors
such sribougad snamynersygeliqfid pr theast bbHa vaopsime ymaynied dadirnd)to use a vacuum

fractive, reflective, catadioptric, netic, .. .
for EALY ok Fletallbraf RaBHan SpkeoPeasase] man e Raro sysh apdiatiqp or clectrons.
A vacBiih GO nedy th&efoR®be pRYIRARS ARMNIRIIELERK path&vith the aid of a

exposure radi ation being used, or for other factors
vacuugywhll asd vévaumsmingss. an i mmersion liquid or the use of a

acu Lt, may .be desired.to use a vacuym for EW or :
100300 " AT st el abGH i e TEIGR DS LS dyp qpls ycicctive
mask )l @0tefacibely; e a%l'ba@atu@ﬁlage lbe oF & @RBsmibsi VAGHY [R. £t f1@FIRE Bltransmissive

may therefore be provided to the whole beampath wth
maskk he aid of a vacuum wall and vacuum punps. [0030] As

er ' . i fi & [
D
tablesd ppio@atasormagte easb tables). Marsch ‘asultipletsygge” (raclgines the additional tables

enpl pyi ng.a transm ssive : .
may be rlrlrs)ed 1¥1 palgallel, or preparatory steps may be carried out on one or more tables while one or

more other tables are being used for exposure.
[0032] Referring to Figure 1, the illuminator IL receives a radiation beam from a radiation

source SO. The source SO may be part of a radiation system 3 (i.e. radiation generating unit 3).
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mask). [0031] The |ithographic apparatus nmay be of a

type having two (dual stage) or nore substrate t abl es
W(Qam)dllmnv\o or nore mask tabpes) I n such " mubdT/pPB®09/055380

stage" machines the additional tables may be used in

The rap:ﬁtainl sgbtemd anlrthe Athepcipyicsipppa tusmyaylle separnicetitioed [osuch cases, the
re other tables

re tabl es ile o 0
radiatfggy S%te bfonéséﬁ@ﬁg? &y %&@r thedifheierp & Bty g the radiation
beam §d¥astdd! f’rﬁﬂl@l?et Qhurdelsd 8ERHMESH @ys"[é?g hab 'tli%rlllQﬁﬁﬁ'tcfrrIEmnﬁl the aid of a
radi ati on source SO The source SO may be part of
beam delaveay syitens yetwsing fdi exempfeadml‘alfole(ﬁnegan@nmrom gndlfnr 8 bearn expander.
The ,radi ation s ste

t hogr a
In Oths%‘baé? S FOHE e 8‘1 8 Pf Fhéélth%’ialg‘u% Pé‘%aéléss the
[0033) adi Biid R0rc)sH 6Mh3 récﬁat[b%t syStemsi gay ed cbﬁii@é@nﬂ%ﬁbuﬁvays For
t he 1ithographic apgaratus and the radiation beamis
exammiasth@ sovreopP iy Beoutases pe@lused plasmasewee €St ) tfer exgaple a Tin
L h f
LPP sou clg Eg&%ﬁ%%ﬁ)fsg}lrc\éé(%ﬁg k& %nd {Ij§e SF g dgslgﬁégge ?lﬁogdurgﬁg&/ Qlﬁéﬁﬁ e (DPP
sourc@nﬁﬁ@fouac&mma@kmm dlffbfenotybe of ed$edn sbliree sour ce may
an integral Eart of the |ithographic aqgaratus‘

[00341 oos@l}e itneinagr Ik anayonglude pe adigefPafor adusing thepmeulgyntsasity
dlstrl‘tﬁl?lgfl '09 H{eqr?dlhtnoﬁ/ %a'np e \3@1’1? at Tt % %{H%k ? (Bé BnSAYGG PextCht
aser produce ASMA SOUrCce (L sourceS
(comrﬁ@lily eefanmi ® @ clouteldtid s 0umes ecspsatdielyl) BPths dntensts dstabution in a pupil
known per se) or a_discharge-produced plasma source

plane ebﬂip idyuinatey caﬁrh%a%%% &n axigifien, thy dlympeater Iéh mieinghide various other
cornp YRR, Qlch's Sthﬁtb%tosf qHd Q%?n([eggegﬁ"he-rl %rﬂnuh ﬁsehlto condition the
may i nclude an adjuster for adjusting t
radlatlomthealsu toyhaste stdesibadt undiormofty amiemtaﬂltﬁthsmbubemm 1ts cross-section.
al | Iea§é§the out er and/ or ner radia

100355yt ohe r@ﬁl&ﬁ%h?a@ Hegt o thy Patiergieeteviesde-g- iy MA, which is
held dh%@ ﬁﬁipbi’t%{r}iétuﬁéf (eldN@nd sREENS N, ShSils rp‘a@éﬁléc%‘y tHe éﬁtt&'ﬂﬁig' device.
pl ane | 'um’nat or can be adj ust ed. dition
After bting |r¢ﬂqgmdrfmrm thel pgttmmyng dryiagde.gvapslo d}éAothh eadlatlon beam B passes
r an con

throug R AR Bp sRHSmER n B PRk B B i SRRERARPh L o Mhe substrate

W. WRE RS aifl 0f ﬂl@\/s@ccﬁld%ﬁﬂtlbﬁ& R dn@pkitiyn 8dtdot TR2BS! &1V interferometric
distribution in its cross-section. [0035 % The
£

devicq, dinpatanepdcs enpamBeitiye senspoethe S@Wtrtawetalﬁat\’{ #h bymeued eesurately, c.g.

SO as t%%rog% DI& r'agfﬁ%gnt%get%lﬁk&} a(‘g ktﬁé E}ﬁlﬁ% aglgtg&;}%%pnlg .dSigililarly, the first

positibrite PPa et pdﬁ’bibl@ @ensé‘ﬂ‘ IF& rcaﬁ) bt ngedr tofabagshtel foshivntthepatterning
atternln devi the radi ati on beam B

devwfp@s% SRASK ﬁﬁhtr%eﬁért% J"hiﬁdtafffb?nf @9 &%@@eawﬁ cRatiesung é%vwe (c.g.
t

s e R P BRI B Y substeate

alignmsemsorkd FR PRe. g. an interferonetrlc deV|ce i near

nc r,or capacitive nsor abl e
10036F o B drares Boimrianctn i PRangd ints ensT O s FrfRinemo
[0037¢li f fer @I%te]gﬁfoﬁ@tth@ €i’|§1§p’0ii’cr&ﬁ'uE-\tuiré‘ﬁ’?tgh ghaBiatablc™MT BEd the substrate table
radi ation beamB. Simlarly, first p03|t|oner PM

WT arpritpherseniatly pta@pnar@nW@ém@mnur@pam irhparteddel thhegradiation beam is
proje Gl Bt BRI O ol TR oF T PR SR b s e wble w1
is therPetift&d i thg deh\dl’direY (edion @Bﬂka)t aFFfarot tsigbsidradeC\OARBY exposed.

be alliged usi ng mask al i gnnment marks

M, M and
[0038% ,bs2.r &1 gcan mode, the support structure (e.g. mask table) MT and the substrate table
WT are scanned synchronously while a pattern imparted to the radiation beam is projected onto a

target portion C (i.e. a single dynamic exposure). The velocity and direction of the substrate table
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alignment marks PlI, P2. [0036] The depicted apparatus
could be used in at |east one of the foll ow ng nodes:
WO 0®3/734117 I n step node, the gupport st ruct ur ePCEEB2009/055380
mask table) MI and the substrate table WI are kept
WT restsenditlad suppeitt atructinar(y.g. mhsk @blapMahinay & detetneinad by the
ted to,the radiation beamls rojected onto
(de- ﬁ%ﬁa%ngf[aaﬂ% 59 BRPee TayerghEh harpdigrisics gf H‘ﬁpg‘?Jﬁ“d}Oé‘ SRS
[0039!EX POS U EInotienGidb ik sabsort @RlcRriVe. & Sndsk %fbleq')m/lfl"t@ﬁeﬂt Rssentially
he X and/or Y direction so that a different target
statioqpwy ho kdmgca eagrapenablippatedning 0038], agd thersubsrte abteW Ttiheoved or

t ab MI and th : :
seanng BRAE 4 pRR GG e raBRRo b8 RordEsroling Mertpogion C. In s
mode PahbRI1D aipiRad tRkhtlod sbiiRe [@Qﬁ@b&éﬁ%n@@%tbgraﬁﬁﬂdtﬁ@f)eﬁﬁmmg device is
onto a target portion C (i.e. singl e ¥namc
updatedgrasaiiecyd a %tr:h eadigneimot aﬁ@e dub%r@tq t@biecW OhE Bailysen scecssive
. t .
radiat i R ENEL SE. 00 L SERPR o R ot B

lithog@aplly it gelizes pes@ahmablapatt@ingsichies, ith td@ppiaingaiblemirror array of
system PS. [0039] 3. In another node, the support
atypesﬁsrr%%frﬁﬁi@%@"@ mask table) MI is kept essentially

[00402t at Cﬂ{g &ﬁ'aﬁh@ vé\-éa[‘?feoﬂ%ﬁﬁ@ﬁ'o@e gé’sfchﬁéd‘ﬁﬁ@esgﬁm@ I entirely

nd t su strate ta I's noved or scanne
differganiceles of ugeandyedsd be trhployadi at i on beam is projected

[0041Ent gurtleggslgge%ql%o @%g}?oe@q rtgi:&ﬂng&p Hn%m 89 E{J%I htﬁographlc apparatus,

having 5?%@151&91 PeRRdbh ﬁ{aﬂisrkﬁlrnﬂ%\/tb Gk d);%réifb@ﬁ)tf itk afa%ﬂ;thh&@zﬁ in the
after each novenent of the substrate table or in

embodistoneehtiguiscle dgithecmbatiimentarf Higire 8sthd appargfua insbales a
b | | ied.t
sourcg ol oo SFARNY T IWEE TRTr<FRY e EinsEtifion systom).an

111um1ﬁaﬁdrﬁ§y@ﬂeﬁglmw aGftojcstisis 3PP OGH 13l 8 dﬂl‘tfordﬁﬁerﬂ I'faddtion unit 3
pe as referred to above. [0040] Conbinations

is pro‘ad@d Wrtﬁ@a@dlmqrbﬁ@gr@m irectensblyer lawes pradpees! mesmes(“bPPUggurce. In the
presetﬁ ren}%'a&ﬁﬁds%lt y[%%fsz.jaﬁ'gﬁ %u L tg&gﬁzr ﬁ{atl&? d;[?eiv S@lnagr 1&%assed from the source

chamhﬁdlt ﬂtlhera ehabhbdi freiata gis baride Oy foilttiapy I9a[1)1|ﬂ thu&m’),ahathwnber 8 includes
havi n aprinciple of operation that is simlar to the
aradl@ﬁ%’f“&%ﬁ - the apparatus shown in the enbodi nent of

(0042 gl{l‘:l Uk d idtd@e %@@ h&? B a g%ﬂ&@eﬂ%e Bh&t@rpl@arﬁBHfgver, the

I ncl udes a source- ect or - or radiation unit
collec{aainsay reef mormatiincoleher @illactas partrcatiurlatm tre @ysthenpyrcam a LPP source.

In yetgpalitembe fest MUttty & sRhPuesod aafets T Raure 4). and the

sourcPfaY bdeDpp {dur@. radi ati on source SO, preferably a
| aser produced plasma ("LPP') source. In the present

[0043¢ nboHlerredﬂtatlon mey baficasddon aefrivat wrmfpmladﬁdt ¢.on iyouragiéate focus IF)

from %Ih@%%}g ? cghagl%a go]glgrrnr? élFﬂ%SI‘ geqa% a?intglro F]5).6:2115 rlt6 1.?,]reﬂected n

1llumlﬁat®if §sim Mhea e eficidenicd edfled@ss B3, [t taipaficdfld ®ell(e.g. reticle
[0042] Figure 2 depicts the a pI ication of a

or magl?)@gislﬁgn@ HEOREE SEBFE Pritaning EWDPOHE g Bitickeqrgpask table)
MT. Nﬁé&t&ﬁed‘%é& s ﬂn%:édqgllﬁ&? Lsggl ggcgfr)}g EI'OJ&@IBE 's§?§1!érﬁ“i>'s%1é Peflective

e case source 1 s
clements 18,19 onto wafer stage or substrate table WT. More elements than shown may generally

be present in the illumination system IL and projection system PS.

[0044] One of the reflective elements 19 may have in front of it a numerical aperture (NA)
disc 20 having an aperture 21 therethrough. The size of the aperture 21 determines the angle o;
subtended by the patterned radiation beam 17 as it strikes the substrate table WT.
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In yet another enbodi nent, the collector may a
Schwar zschi l d col | ector (see Figure 4), and the source
worenpohetiar DPP sour ce. [ 0043] $he radiation mayPOBEP2009/055380
focused in a virtual source point 12 (i.e. an
[0045] nt elnroglekir @trdolliooanss, tHe)radinton evllcate id afeeorinmort b€a chldarherconfigured
on1cﬁ§nber 8, . the . radiati on beam 16 is re{lected

to focp%cql[ep@pnr ittll%lnmgovtg? Eligtion heam sgHssaen ancEtutfe  callector having a first

focal petht tﬁ&ttcgfn%ld%g’wltﬂ tRRrR dRdh et TeallfYihC@al @iftides with the radiation
reticle or mask) positioned on support structure or

bemnpam$ﬂmnmngw@ewnc@mﬁupphmte@ﬂk@ﬁn;@@ﬂbb@rbuwmgskmg@bmbwmﬁwﬂy

att ed beam 17 .is f d.b ..
ctipsif sy fiPess Tl SR ST apackry s HistlsTagiRaRY bwo radiation
collecBif Quitker stage or substrate table WI. More el enents
than shown may generally be present in the
[0046] | | uMsnaﬂua@Whgry@n@wmtntathé r @}O@cﬁpmﬁ Sy hy PRser produced plasma

(LPP)[SQQ%%]mCSP(ﬁ?é) 1:1 hgﬂ sou ce t § é’o Fe'&‘?{ilkcfcué% b%%c?l%%xger&ﬂ light, of a

pﬁxbaﬂﬂﬂ@&ﬁhﬂé@n@hlnﬁ@eﬁﬁﬂhrOugh The size of the aperture
determ nes the angle (X1 subtended bhy.the
[0047 b at t@rﬁéaﬂplédflgweow%ﬁmnfmb@élmqnt 8t f radeationppgurce unit 3, in

Cross §&gl|%h FatGdi gl&l Iﬁ)rml hPQ4nde bNe@bM. TR ?13 nfOShas LR Clliptical

ailon C l ector IS one or nore o | ector
configuoatfonghavenk; tveo fiadaabeltipdd foctsaubimta dil Alf2. d’rartldutanlyt the norrnal incidence
r adi on b SSi 0 erture; colle tor h
collecit g Bap ISl fea redf Pk atos cafledigsaiteg b BELAE 1 ccometry

of the%@&%%ffaﬁ GalpseRl Nh ofRAvofR! fh‘é'eﬁﬁﬁoi@ﬂ rﬁéﬁaﬁ&?ccf lﬁgﬂlﬁ’é LRfhce section
beam em ssi on aperture a nornmal i ncidence coll ector;

extends adoig eeironl dapdond(rartaif ndiieh is dbpic@d by ab Idytt@i litiepk &1 the drawing).

[0048 adl { @ER{:: %lé)lrgcgitltietzgil gfrsﬁ%ﬂf?%r%%%%l%%g%ﬁ tﬁf: c%lﬁector mirror 70 is

elhps&@hl' (if@t indBdsigr f RE6&ion[ DERAE] 7RI th& extondauehfen cllipsoid), it focuses
nmbodi nent, the radi ati on source SO may be a | aser

radlatmlcfmm enc Ficakprnt(ilARio ansthcs &dahpeindihd ha fwaé Reingaue fasated on the
long a&Paotftﬁe de agle{rd?s%ntcg f= f‘ §%)§/2t)f?d’4’?]tl%fce e?f tﬁF %%h%ﬁ% w']_ngl;e 2aand 2b

te rmned Wwavele
are the kﬁlgﬁlﬂs of tiei Igag joearil mhmmX@nreepéwdelpfemtca@é that ﬂha(éfnabﬂl@m:nt shown in
sour unit I.n cross-sectjon, including a normnal
Figurg L& 8 an Eugﬁr%(ggt&n spyreeTH tg%pq lestop may Perpangle elhpsmdal mirror as

showfoLI'Bgﬁﬂe%abvh%%r{Fé H'g_ﬁ b0 Sd“@\bbﬁ 0 é’éﬁﬁ%‘% wal P&H {F$nd an

olnts Particular nor nae
1ntermedta|t¢dﬁnussIFCIS Iels‘reblﬁshﬁd imibk wtles f(B;abpcblh‘e((ﬁ'Za) pf thla\mlngr Radiation

e RSP S0 S RS 195 ) B e et

surfacd@08lgad thB ecrRlclddReRh b, Adicelct BF 18Rkl it\Wardy!fka6&nd focus point F2,
section extends along a virtual ellipsoid (part of

is depigtd by lizesdep thﬁt@@lwmg Ber taempéxd agcopdngetq ¢n em@d@malw angyentloned

1ntern{eﬁ1aé 3;08% H‘\Mm%% Pf: g %ﬁ rctheeg %%P}fleétro]gfuﬁ( an.i lualé a%(an sgStern IL (see

Figurdsnic Ry ef n8tha gfa@ﬁic&t@%éﬂ@tﬁs Séifeas@utotilia thmmnﬁ%attbmgrstaﬂnqnglf desired.
n ellipsoid) ocuses radiation fromone foca

[0049$o| rﬁlgme 4 sehematically show o gdigsion seurre unit A einf ageefidagssi withsan
ernbo%lh{;etn{gJl ﬁlf:tgé ?@gﬁ?bé}z Fb(ggnfé?% ?(?ﬂd %cﬂdéﬁ% z n !aelrcjtogﬁ 9?%& Fis &ase, the collector

includeb tW®§@'maMEfcien&&oaleonarar1§ 08,Ng0b.exagh pat df0at h'ﬂ)brmj:f@rably (but not
neces%%ma%taagﬁmlq I?ptslo}/deraglatlon col e%telné Quallr%ace section. Particularly, the
embodiment of Figure 4 includes a Schwarzschild collector design, preferably consisting of two

mirrors 170a, 170b. The source SO may be located in a first focal point F1. For example, the first

collector mirror part 170a may have a concave reflecting surface (for example of ellipsoid or
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Figure 1 includes an LPP radi ation source SO the
collector may be a single ellipsoidal mrror as shown
WO eoobitguine 3, where the |ight dsource SO is pOSPCT/BPEY/055380
in one focal point (FI) and an internedi ate focus IF
parabolsc ﬂmp@)bhatsh echfigarddite fodusesdibtdmadmymting frof2the éifstiféral point F1

or at i on. enanat fromthe ra atl on source,
towaril, 5 S GOUFROTTIFGY Prgddp STt igng nfgeus point F2. The

seconﬂ ﬁf&r@ﬁﬁa’rﬂ"ﬁmﬁ WarRodRsurdd HhB& th&fddReba that ?sqilﬁEﬂeQ By the first mirror
l ected by that surface towards the second focus
part lﬁ@ﬂ, totvaFd®, th¢ sccdepfastiegoinyF2.itoveards aifurthdndoals amnm@l:" (fPoexample an

imornfPAY oty 2t B° FSL 0o il B bR e AP B Radh “Erighich the radiation
(reﬂe&@d b HeQecatChdr i1 7bBIThaabd @ihstigdEdwatds (B RirfhbAfYc8Spoint IF. For
of a lithographic aEparatus or be located in

exammlh,eth¢ Fmbedipeni ot isystiamey benefipiallp $p eyl in[cogwalatipn giither DPP
tically shows a radiation source unit 3" in
TMhMﬁ@férggﬁce wi th an enbodi nent of the invention, in
[0050¢ r oSIa-thepiteben emibbdimedt, nige @ue! 3@ &t O PH g8lircd, fhat ﬁH #sociated with a
case, the collector |ncludes two nor mal |nC|denc

laser soFqcsepBrurpd fa generatg lassrchsame gbephsnt hgl?tolaawqgmaredetemned
wavoRERSTRRM L oL, SGRRSAL) . ARYPEx il v i by e
supplisE (ahd dor.cxBapte iocihding )fueltdk‘@lﬁsrho dicnerate radiatiorgihee- ﬁﬁorn in a laser

l.udes a Sc h||d cal | ect i gn,.preferably
produp G RREET e, Lo ihedlaonry Po sy gL iRuBh Gbbdiment. In
non-hﬁﬁﬁfn?@mb&ﬁﬁ%ﬁtd tHerbr@deftérﬁﬁ’ﬁedf\Q&%len%m (ﬁtthé: aserFI%ht BX@PSorons (i.c.
irst collector mrror part have a

nm). Rayesapler tbe fust tiapide sin($akcer g cﬂlﬁﬁereamppbéﬁ@f agill psaipgeciated by the

kH,& g,rabollc shape) that is configured to focus

SKILCE BYPHti on emanating fromthe first focal point Fl

[0051{ OWeTlgtSraliagos BSIREbr Goldla@%&donﬁftgﬁrre@ o Baifdet dad@bion generated by the
particularly towards a second focus point F2. Tﬁ

source @ Ffoily Mhectsé Fadiatippio theylop@sieen radiatien begneadtspn aperture 60 of

ion that is directed by the first mrror part

thed%%%%ﬁiomards t he second focus point F2, towards a

[0052f ur tIFt&rexfmﬁpleSthB Gountce BB rhéyobe exdignted talenilﬂ’ttleffrgmgiradietion, and the
focus) t morror part 170a.incl udes i .

Colle%emtrﬁ% elamangﬁitwmﬂeﬁ tle%éil‘fea@%f%}d&ﬁwprt@prqy ee%jcqsgyeltgmg radiation

beam,?c%%?ﬂglrn%}tgﬁf%gs gge?ég%lsm a o ?éé §(2 i F%ﬁﬁés@’%idﬁl fr’ragﬁcular y, the
collect‘drdl()rma}z‘rfonwthb exbkdtion altd y fdmal pme‘dIFI on aoopbicalatxio® ofitlichsystem (see
tion 0 In the ent
Figurg 3 AR MRS 16 QPEacAS e ChipBp SBGURE LDt hat i s
[0053988%@5&%% bfer@ird @@ﬁfa @Wdﬁ%ul‘épﬁﬁe'nﬂ% 8¢ héw SBNRF MaBe (for
| aser beam o coheren ht, having a predeterm ned
exampim&p@n@t $uamy er arazﬂear Shamht e nfissiarsentront @ i pmferlably small, for

for exa su
exarnéle E%Ym% # dlaélﬁe&erelssrs anaa Iu F(?ﬁrgr ﬁl% eﬁa‘iabqq( eéi; %éﬁ‘lLoi pﬁné? t(gbeaﬁuéed ina
direct@@nemat@sallgaiiet 4 fididtide tRnimidson ldﬁecﬁldnals &€6r @Jaﬁ@l&lﬁdl radial direction
pl asma process. The resulting radi ati on may be

in casg &hﬁ aertyi, 00 hes ereirsularross-sestien). Pieforablynihe pmntaﬂ ﬁ@ls SOX extends
centralﬁp‘t?@%hg@ﬁﬁf&p%%e%beﬁcﬁ;/&{efntﬁ'ﬁgsn#@\égeﬁngt h of the |aser

m crons exanpl e, the fue
[0054]Tay Beratisenin{r&e) radlatlcm AIR’T) elice miaythegeodifced belthe adiatibh kource SO

pr.eci at ed .by e skilled person. [005
may CF“é%T 'il%oﬁi}F FIE’EP]@ OPESHE B’gt Gﬂﬁ?cé‘brr %d 111)]‘1%&? Fefice stage, it is
desirabRab HitePthe IR TSR HRULYed BBV radiation being provided to the patterning device
MA. It may also be desirable to filter deep ultraviolet (“DUV”) radiation (for example having a
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source, and to focus collected radiation to the
downstream radi ati on beam enj ssion aperture 60 of the
webaoben13. [ 0052] For exarrpl@, t he source SO PEFER®09/055380
configured to emt diverging radiation, and the
wavelength &@c i aangé 0f abyut HR0-260 amg é@dnt the B V detaish MU dinvgr @usegblurring of

di ati on to provide conyergi ng radi ati on beam
the E@ﬁ%ﬂ@}%@f?&w&%@q%@? ¥5i on aperture 60 (as in
[0055?' QUK &rdin@BFarfdmbREACHIRE b¥sent B chi@bd, @&hQtral Puri®Milter 11 is
ocus the tadiation onto a focal point I'F on an
providedttp e ahirrax pSthOlitfogrdphisypphmtus( @ -Fingingendodingriteof the spectral

. focal point IF js located.,in the em ssi ert.yce,6Q. .
purity 5847 Bl R B or e SO b8 & Rt A discussed in
furthc® REHA BEBw, Be sPaMel petyTafer AR phdadcdspd®i®or of any of the collectors

elliptical, square, or another shape). The em ssion

discusagrbhayeeorgo ainairier &f e albinyingtierl $ystenpiL, swelngsi reirteay | hgr B shown in
Figurd!3 21T 8Lsith R a1 HRA0N AROHE AR (RLELEEA Butey] B2 1178 Purhl he

cm (neasured in P TeCt1 0 ransversally “w M a
followiaglkgdcifeatién:ansm ssion direction T, for exanple in a

radial direction in case the aperture 60 has a

circular cross-section). Preferably, the optical axis

=, TGO T

in-bagkEWNe col | ¢ct of30 as [wel | as” it reticlle stage, 78 is

OoB BEY I aPif ¢ fiiédar the TR gy the degiTed EU\/>2?\/A

radi at1 on bei ng provilded to the patterni ng devi ce

OoB EUVMay3@hmo | be 2t6irgbl e to 00 er deep ultraviotel

ration (fgr exanple having awavelength in a |
DUV&%%QOBW about 3%b-250 nm) frof the EUY, becausg IB8v

VIS-NRY cause biurThgy of[ the EOC §mage 1 mthe Tesi st zom
the substrafe \/\/1 [ 0055] According to am enbodi nent of

IR the present |invaotior, a specttal puritfy filter 2D is

provided tola mrror (of the |ithographilc apparatus.
10.6uNon- 1 i miti ng end¥Hi ments of £HE spectral purity f3tter
TT—=areTitustrated T Frgure 5 and are represented as

A, B, C, and D. As discussed in further detail bel ow,
the spectral purity filter may be provided on a mrror

of any of the collectors discussed above, or to a
10056fy; - ordas friBe ol fagern {letth P Tad it hagngp fyagslgneth of 13.5

nm (B8 9thed ec?ﬁ?é%ﬂit% i1 ﬁluﬁlgluaes d éoa{iﬁ%ﬁl%§fs ra?ﬂié?i’ to @lsﬁr_llatefglg(g.g., polished)

not”’ necessa or the spectral purity ter 1
substrhitgl thatlis typeellf obddofai thy cofletor i Betdoeting OPEGhpiise wpldedity of layers

for cqllector to.remain reflecti or radiati.o
(se Tyl R Pa HevEreRgeHont S0 & e Bovyeied oSt fap Too on the
smootRWubdtdatd. | Thta@lendbbdinihlt UHE Brudi1eRA sta0R 100 Hayliscl@RP] plaehlkPof

a snooth (e.g., polished) substrate that is typically

alterngféredlay g it the osdsr P& bt 10 andclyare iariefahthickoowefl hbautg pm. Any
suitabPeI %uorrl%illle%t}/onooff nllaat‘%/r?arlss fo{r eeealt%h%!t}lglg la}S))Frnga%talr?a L{ﬁoev&;nn%ttﬁef‘ bl pay be used.
material SO aS 10O Create a SoO-called nmultiflayer Sstac

[0057100 Afiertthensitilefdt 80300 Bdshech Applicdadbigdiniadilh sullstigte, a top side of
mul tilayer stack 100 may include a plurality of

the mylfi{ayeigipckigay By efeked oF sphigcred awny Bk f(at%amp@o%oanéﬁ@ $9H4s (see A in
Figur@S)t, Qlfa%doﬁlryamgeeesﬁ iP igﬂlt%%litor% Ao \Wve pattern (see B and C in Figure 5) to

create a plurality of recesses 110 in the top side of the multilayer stack 100 thereby forming the
spectral purity filter 11.
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sui tabl e conmbination of materials for the alternating
| ayers that are known in the art nmay be used. [0057]
wa\bdoen44ine nul til ayer stack 150 has been appl i BdI/ER200M1E55380
snoot h substrate, a top side of the nmultilayer stack
[0058iay Ihenenhdodther, thpuictace tll Gunay have a §yanmetxiarpdss se@ion, for example
rand%p1 %are (see Ain Figure 5), a random saw (see D
as showjl igilgge 55) - or a random wave pattern (see B and C in
[0059!: g %eanfz-}nﬂoauﬁ&ﬁ ah&r@ QYT A by h¥e ARGER 3G %ﬁQodulﬂ ohd18ifth of the
de of the nmultilayer stack 100 thereby form ng
Wavelbimh sﬁﬁmtundbsup:drradlytldn i.eei/ 51 inc[ 8068le profilariscerfigdt e titat allow the

recesstpg]?o %ﬁlgﬁ%qaggraé%glﬁ%), I%%\{ e@‘b g r I@% gl%,]r 19q8851secrtaclilgtlon (e.g., IR
and/o£DPRGINE Qﬁrectidﬁechéteig Q%?élt Mag tH@bﬁr&ﬁ%ﬁ tl?ati’ Qe deélrg@EUhf Qfiation is

about” one-fif wavel ength of the undesired
reflected difd ttheosamei tmee, ,thet EBTV @ntiag whdyeisl detqymodad| by the plirdtitg of elternating

layersg%ﬁ%ehr%%l'tﬁlalrylgf t h%f h&n@%&%}relg élt}eoeg? '{"@eeclie&ﬁégg :E?Jr\aga%la%on may be
reflectcadb &Hel 1%1‘1(1&115&6 foduR TRNGheF di , bwith BerBEbT aitidial miiSors.
different than the direction that the desired EU

[0060} adi Bha spactrad prityl fdier &b of igurcrhels seimtguredite enhanec Espectral purity of the
radlat{“‘ol%q}lgt%sc' t 6’!’&%1@[&1 gedttﬁé %eﬁ}lﬁge g(?( silp%n %11 f}{;gt%{r s, an(af4) In an embodiment,

the filksn QWM ¢d1hffgh1%dad5 transﬁhﬁoﬁ?&ldeﬁbédesp&ﬁél pad Ioﬂfddiuﬁlomﬂ(yw&lﬁs the aperture
reflected to the internediate focus |F, eit ,
60. Fey gxegnisthe diltepd | may he coalaewsed toraflegtoblask. o Ferdérregt other ‘undesired

specttgglga?’g]of T8 3REGH. rP%feHl‘B 3) b fikdr b § s f%{t/lr tgtéﬁcﬁflcllse 4 Sombination of
gure to enhance a’spectral pur|
one or mdreatfibdorkirpatedirscting del refredtingdtheir aurtdesiraip spdctrabpB of the
(shown in Figures 3 and 4). In an enbodi nent, the
Fftter 11 is configured to transnmit only a deS| red
[0061Epe%ra%borﬂﬁ{cfe wath J@th%dnﬁ@ntt 9&@5%8 sﬁ&@raﬁﬁ‘aﬁf El lér £ ®Qmitted via the
or exanple the filter may be confi gured
aperture6)as £U btadiikion gfor meajnple beviog he\ravblangtbéqudhars&mnr f@k example a
arts th adi ti n. Prefe the fi 1 is
wavelBgih 663 3T o PG 48 M Bsbr il ie i Het 55 i lgerably more
than skab/p oK hﬂ¢9m1ﬁ§ﬁ|dfaﬁ6ﬁ (ing rangionahitas Hirf@ePloRards' th R f&@f 'the source
ectral parts of the radiation. [0061] In accordance

SO) Oﬁmah d%ﬁﬂfeé abesiieheat | P cgampleetl9 fdlss ot afiapan hayipg a wayelength A of
aboutkiﬁ ét iy I r%gesyésqn M% vva@g) ﬁge hpttrh% nﬁlg‘gvi\%#ec‘r Eaan %ﬁ%&)b@rﬁ }grﬁ(aeep (and thus

about 6@6 mkﬁof&nw&%@leﬂ;ﬁ@bﬁ ifahe §t3c15het$r‘ﬁboutm0fﬁair§ ef alﬂelMMg bﬁyers)
configured to transmt at |east 50% preferabl

[0062{ 1y 5 fingrmbedimeitdhs mRgcHaldruaity éﬁer(maﬁéals‘? Hude ﬁmt q?atmg that is

prov1de%l gl 'tlg:et‘éia e P Wf%rrgﬁtlfegf@r §thdid Ser ftHe%&éth% hsct%J B c?@tecpfl"he coating
that destred spectra art. For exanple ter ou

may hagcla dti'clomss‘n:ﬁabngt &2 mtelabngt Ihnth. dhe abzmng ery mmhude Iaenetal that

exhlb{ssgl(ﬁeﬁ Sﬁisztrlﬁglrﬁwg%cé t?’éﬁgg?eﬁlﬂlg &ggﬁ%l . aélgli)l,eztthg etal T IXay be selected

from R lotdupWlistifesRd, bdMerBIRE KRS M@CZ% c&qféocp@tn 2n0hd Ag. Inan
al ternating layers). [0062] In an embodi nenf, th

embodipwot. thd mplal ingy bt is¢leeted fragn the gwup wohsiginga Ry, ﬁddﬂiaRhn@O Ti, and
Au that is provided to the top side of the nmultilayer
" stack after the recesses have been created. The

[0063¢ 0atlnng oo dRdte, Brctlbtblenagislagtr alkithaPbeddpbited BRYPMished

1 nm The coating may include a netal that
collector mirror. The reflective multilayer stack may be provided with a spectral purity filter by

radiat

wet etching, dry etching, scratching and/or using any suitable lithographic techniques to transfer

the desired spectral purity filter to the reflector surface.
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exhi bits high electrical conductivity and does not
oxi di ze. For exanple, the nefal may be selected from
W b@ogsaup consisting of Ru, Bd, Pt, Rh, Ro, TPCT/BE2009/055380
Mo, Zr, Cu, Fe, C, N, Zn, and Ag. In an enbodi nent,
[0064] he Inmehaimbudimde, the ket mnbitaytchetagc mlap be dojsasittd agfoafsubstrate

and (e iR'Y ek b 5O (T ég}@?fgét %E‘dﬁ%}h% gultilayer reflector

and sﬁé@ﬁ’@lﬁiuﬁ%dﬁltté} rﬁ‘ayﬁﬁ&ﬁ shathchQ ookd MlishRd 6dzlfectoirﬂﬁrror w1th for example, a
l ecti've mul t'il ayer stack may be provided wt

anmbkpaﬁmmaw purity filter by wet etching, dry etchlng

0065 o iEtfsede R PlnidRaoheRty SioaR: Guslsiv i gfli e presen

invenfiéd @Y bé rikde. A&{HoGt Al piweﬁm&&ééfimth R s@bktrate 300, which may, for
enmbodi ment, the reflective mul til ayer stack may be

exmnﬁeﬁ%@h@e@n@ﬂd@0%xgub@m@ate and the spectral purity
[0066j‘ru | tg rt’eﬂfecq{vrﬁ‘? glrbs?ac% d3 OTqE fo%gii’ bh 3k faée chl tbjéj &u%gtrgltg %00. A layer
l'ayer re Y tra purlgy frlter my

of radlalﬂleﬁ smltatetrﬂﬂbleai duoh hbem@@k peheddepokiteglainabp BT the @éflective multilayer
i for exanple a suitable adhesive. [0065] Fi gures

W th
stack QL. {n gyyerdurpnestpages o dhspdingion AN f tb%p@gféadroaﬂﬂo hgradigtion
sensnfde 1{1,?,%? 39% TG REE S thd AYERGH QRS HBY 1@% §@r T8tkn %geloped in order to
e process comences Wt th & Substrate ,
produwha pattamed, mishr3 Oehoartpe eyrfdse of the rpfidatish ﬁdlltd@jldretzlcb B01. The surface is

mrror. [00 6 A reflective tilayer s
then o eiad GRS BABCEI T b Sl 6 PRk 3@%?1“0 fices, under the
influch&dbfahé fdh Saeﬂ%%uffédvs%rﬂ?é 805 8h thSWehc @St the FERLATe B@Rilayed stack 301,
deposited on top of the reflective mul tilayer stack

formig9the spertiahpenity diiendangdlat tfeequicstl, 2 Hen eerding 306 ma3d® fogned on the
cte nto.the r ation sensitive layer 302.
‘mp&d?ﬁzqﬁﬁ?gﬁﬁang?c Pgﬁ§%f%%w’sen5|tlve | ayer 301 is
[0067] hent deyBé smﬁ@bmtsd ﬂfaﬂ 8% dis@useEdPbace, the AMbEAE BEFIMARSK the component
304 on the surface of the reflective mul til ayer stack

on whagnit isdesired toffgere thesspeeteah putiohialéer. sush agg aeffsictor, alternatively, the
substrﬁgqﬁaf@é A ye g} 9@?0 ori bt DRk HRSs p@ﬁ%al gpﬁﬁpﬁﬂ@%‘f ggéd and which is

ces, e I nfluence of a texi
then asttwlfed(w the?tﬁ)ﬁlpaﬁeﬁthﬁ wehith aespeadtral peritiyeflice td deged to be located.
l'tilayer stack 301, form ng the spectral pur|t¥
[0068] i | tldgure® sg q:rp@,tlcaily dp}@aﬁlarsgétemath%tﬁpqy beoused I‘ﬂ; %ylterference

[
putr EOLRA A 425 305 A8 R4 AR L, 8 win
methoggledicsxlus Feghirestave Sgt hevild bb sppractlate&(}ﬁbwmyr, et altfenatlve systerns may
coppanen n which i s desi red rmthe. sp
be prayidadey order ?OerJ egh%w”%&f e PRETES radﬁ%@ﬁé& g an acet%whlch the

spectrBURR) &lter NBY bORrhedepar at e conponent on which the
spectral purity filter is formed and which is then

[0069%t t adshehwwnointthgure th@ nEfemorayinflofc & herrewdend murmﬁ rpgiation 350.

filter.is desired to 00
For exsagwi%l%e Iéagolv&g/ba&lg F§|01értcg gragla%tog ﬁg{) ﬁxgaty rﬁgg%/deb sgarce (;551 and a narrow
band k& 352t Tlads smrefufrmememd@@ﬂ Sfdhgoheritadi ﬁﬁmaﬁvcl@gl b nitéir&rence
substrate during the formation of a spectral pur

patterp jijte e Reamrrf regiatiofepiedeccddyi the BHTW bpdyipuess 5341@}1%39350 For
exarnélg W de n‘ls)lc{%% ift ?&9 a&n d&%loggg@ ’be AR %1%5 RALEN Gs 2 Fabry-Pérot

pr oVl In or O project an
1nterf¢rntnefef)e Irez[ttcimqmabpmahcalﬁpdmdtsa]haydﬁ potided herdartd ageommately project
t he
the 1nterflerence pattern onto the target 354. For example, as shown, aspherical beam-expander

optics 355 may be provided between the radiation source 350 and the etalon 353 and a field lens
356 may be provided between the etalon and the target 354.
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spectral purity filter is to be fornmed. [0069] As
shown in Figure 9, the system may include a narrow
whand/isaur ce of radiati on 350 For exanpl e, t hECTIEP200%055380
band source of radiation 350 may include a UV source
[0070B51 landll &c apprecuted drad iffanl dreng@&héht sudheastisttdepictadrin Fégure 9 is used,

. i ncludes an ement. for introduci an } )
the mYeﬁft%@nF%PaéP%%O{ﬁa{agPﬂ DIOiFESed PO Bsdiest > Ferabs egjusted by adjustment
of theR¥REUGRh &yraalgﬁoﬂ"@sreﬁoﬁﬂe %%1’[2%’9 ereoe% Jf"i‘éjdlﬁidn%dﬁﬁ @y adjusting the

For exanple, as depicted Iin Figure 9, an etal on
ctalonnspycibg provi ded (al so known as a Fabry- Per ot

interfer te . I'n.additign, tic conpone ma
10071 o SERGEEN R pre AEE e S andRid S prBRaraREa g0y fiter as
discuds&d @Jdcvérlﬁ%ﬁm%ﬂirhgﬂhf@ a@Rk@nddeent Sictiels d3pidted 0 Flg@ﬁ‘@m Sroject an
as shown, aspherical beam expander optics 355

1nterf¢r¢w|m€amb>eftrwé@twrwtéo p adbsteicomay @nﬁtd@t@efgﬂaﬁwntqféhe requisite
texturg(ﬁ r?a%e ??}1 er@lg ¥ %fla{rgé gprtlﬁ&lsé{léglgcl]tn%%é%f%Bgﬁl]ﬂg%das dlﬁcrlssed above.

Furthéh:’no&ﬂ rsnch:a afsen tlagbe ibbnditiAbeangemaniy wlpbliesbld foahe formation of a
depicted in Figure 9 is used, the interference pattern
texturgg sqrga@p,aatq dherﬁ‘ggoé? teifeapatiopet @ﬁgeqtrg} @mtyﬁtgr ﬁsa@as%sed above, on a
ed by adjustnent of the wave |ength of radiation
cuwe%‘?&g‘éa%t he intensity of the beam of radiation and/or by
[0072ad j uStdondjng teanednalicoitmerpathe mgectrpOf)iFiLy filter Klhoay te adndiguivd to filter at

ated that the method. of fornjng.a ectral
least 5 qftr§,31 e o P RSB A By e gty OB drecobieat g figgt from the
radiatfR BUFRNGSHRIY rad146ibn 8t 8B ILE eRFttdd) PRHtRHLAY % §&QiBd B 6! radiation
an interference pattern of radiation onto a substrate,

that lﬂmﬂoe@namdehasheugmﬁmﬂy (hrwmwam@ng@qhmsﬁh@ gobasntlassulight. The
su on,a relati.v nent uch, as a
wavelRiieh BE s XonSehTh AL ER by, B 3 SRODE Rt RS T Mlordhag yen
embo@mfeﬁﬁ tieeomeienbR et it6 bakiltbreg dus Bad 4 waBdehh of 10.6 microns.
Ilcable to the formation of a textured surface, and

[0073i herlélftb? gbavhethe émeﬁrﬁh pHtpfiltar Shbasthean aplicdtiy radigtioarsystgms,
1nclucﬁirhogS % &%?aﬁ;g %Bﬁé/c? r. ﬁg e{’él% a? Lﬂﬁg ?p%?tralgp%P Z}Z}ﬂt% o%hl%lgﬁlgnents

describedhérgiunrmdaly lb@ap‘phleﬂ & mairorh ok 1maninamﬁn syactinalll ofithb amdggaphlc
t he predeterm ned wavel ength of the coherent |aser
apparptpyht from the radi ati on source, fromthe radiation

[0074] hatg éoﬂlgmﬁlgts‘foi&é&a:l gg%tﬁ{etr hAG d’;ﬁ% lsallec%r %ﬁjo¥ Qﬁje @Lﬂ tbe[{d radiation

radi a |on mtte as a significantl
may blecdwt wwbvblseng ith sauremsotthe noakdditiend]l HIAE éor rhinghdl) los$us realized due to

o S4EFE0 et CERSER 35Sh AT Bl , P

the sp@@tfh@ E‘*Pt@f 1s|p@§1€i6néd Ao latRsORrthtd hah&dpRil collAB, A may have relatively
wavel ength of 10.6 m crons. [0073] In the above, ty e

low p@‘ﬁ@rc]padﬂ Fpl(ﬁlndrtnpref, |1Qrgop11;pal|'mgh b@éﬁhg@@rtx@@atq{ocus IF is available,

which, nnlaye%% OW. d?o&gﬁ}sah d%%egtnl%%%rlkgtf blﬁ(ftg H?%:\%e?lp the gflwanteg radlatlon from
leavin@ThOSHuRR 8 G aﬂ@sﬁeh@gemehmtﬁinatmu ee spptrhlgirit @ fifer sf¥hsbodiments
inthe illumnation systemIL of the |ithographic

of the pEgsantapYpation 0@y 4gMB) WOoBHBE HI hioséilreay rapmpnfrang gs ¢ rgsple may not need
to be Wpldled B oG BREL thefldy Rientih i sfilg AbnlANd radiation

[0075] Figure 6 depicts schematically a part of an illumination system that may be provided
for use in a lithographic apparatus according to an embodiment of the present invention. In
particular, the arrangement depicted in Figure 6 may be provided in order to at least partially

condition a beam of radiation.



10

15

20

25

30

35

may be dealt with closer to its source so that no
additional EUV (or minimal) |oss is realized due to
wo pgbesamnt ati on of filtering techni gues nore UPSTL/ERBNY/055380
of the so-called optical columm. Because the spectra
[00761 1 | tAs sHoSvnpﬁS?ilglir@ﬁ addiationt h@ré\édegia&tm&qufmoélﬂte‘mtehiate focus 200 to a

first a?ra{ala ref] p%%sﬁ?@] rﬁfYL"téh é/h[ gﬁése%é?erltlglgp}lg% lalgvr%fqu th)él onto a respective

reﬂechﬁ‘é @l%fﬁ%ﬁiﬂ 1ﬁtaese&91‘alé§raﬂr Brtdicanal Lidhkfis 200 Rh @Mle%ﬂ&\f‘lng clements in
for small diverting angles to be used to prevent the

the seaondartayd firefthicting ehm‘entsr?.iOB eavonfigutddgo doactdlee @Aiagingd incident on the

ntering the ill The spectral purity .
refecfi f e B cndpisaroEneiogs 2 o fenf Ph i dgign 208 o be
prov1de@rf§rl the Miéﬁoﬁ%earﬁ cOndiBShink Je@oyi ronnment and as a
result may not need to be re Iaced by costly filters,

[0077{ herBis\copeitiened laﬁanyo fyadiptien gy b¢, 6o 7xEmp] ey direct! onto a patterning
dev1cegﬁ§ i§ {r%e)gistg gﬁgﬁi ?%J[ 51¥ olrlg ﬁegatén (?ffn radid 14)1% %gigy}rt;bgklillegr{hgéﬁ}gl%rﬂrocess. In
such dpRha¢tisSntaceh bl tiRgellat@n ireths @elctdﬁaratrapfof tdfRcloreBhay be

inventjon. In partlcular t he arrangenent depicted in
conﬁg:uir@hqu@ aﬁﬁy@ fidd Bf @@,a&@@@la,tqqi J¢ragH 17 ezﬁrsq gaepytof reflectors 201 is
s Q8 AL UGAL 0 Shoaahe gt om0y v
integrator’l. bt @rched hatezcheoty $he2[6ﬂe¢t0rs af thierfs it amay af/refibctors 201 are commonly

referryfloy S el g T0Tb H a8 Balbelfeoies rBohd ke S trslitioR 0T are

comm%ﬁgﬂ@f%rﬁﬂ rt@)(s Bipif REL8EkH0RI AR |vﬁmta§p1%91%tedE§&H aﬁfarttaﬁgement is
| ecting elenments in the second array of | ecti ng

configyireshaneh sh2 0% fiedd eothe pgtmremgtd@wdﬁ fact tltemtlrsta@f thc tagfption beam
Jd.nci dent. Qn the .second ar
condiifie S Yot P ERBhaf v e ERirs P RSt gy of efctors
201. BfiSprotidesa ﬁﬁ;amg @¢ehdnidittien frafh tBE point e S edIgetfbQRI0Y, namely of
devi ce. kOO?? The conditi oned beam of radiation 203
the ragigfjoemitied by exaniplien sarece pravidivs trapraveshil ugvinatiog vaEomeisy.
hat r
(0078} 251z ol nd dPBRAGq B FRRY BT rch e WRCAEATN 8] the gy of
reflectins 201ria @g@n@aﬁtwlﬂe agpecatl piry itk &cbatisg foront e tieemadiments
array of reflectors 202 may be configured such that
discussgballqvs] d of the associated el ement in the first array
[00798f rletfr][h%ﬁh&resthg ®dstiafd bOBAE grr%tcﬁ réﬁ‘&tcﬁ@&ﬁf‘ﬁ(w 44 conﬁgured such that
evi ce. Such’ an arrangenent I's conmon nown as
radiatiohl haveigehedésnt e graatlongth id rflsctehfram @uch mﬂgpetm of thetﬂrsi array of

ctors of .the first.arra ref tors
reflecfof o Eod Raferi o egoRds i Sohnd arkf obRAGPE DGR Bspective
reflecto®f bk %c@n@ﬁrrém rSR&AHd 267 51% Pﬁlfopfl% yec“o‘ilﬁgt'irea Qc?reﬂre@t the radiation
commonly referred to as pupil facet mrrors. As wl

of thetﬁ@SlsqﬁpV@@ﬂ@géuto feme h pa 0§themgé1|tnemd b@m@ﬁmd@mmao% d?@ldlatlon of

wndeslif bt Ol R b R DR bR Rl of st amey of

reflec®@N30 ISt diffe@nPditdcaibh iyd ﬂlfere%f@ ﬁhcs’:l@eﬁit 08 al diBigent efledtbreof the second
first array of reflectors 201. This provides a m xi g
array of reflpgosadidalni thiy Ry thoméiafion pt thetndesired mayelapeth réftags from the

reﬂec%@ gf th%%gf?dnﬁ a91]c toiP ?effe%ﬁrsai gocgﬁ Y@H‘ch t1te1%i 11R¥deﬁt fnasﬁhl?g lrr%ﬂner that it does

our ce, prow ng | mprove um nation uni formt
not fobﬁ@ﬁﬁ}t dfmhd&mdaromadhgmnfradmpmnaeﬂ in Figure 6, each

f the re tors of the firs flectors 2 )
(00807 p]?'d"vl?r iE HRISEMERb @ fi%nlctﬁ@ .H}af ufi @éﬁ(ﬁafe%%tﬁp%r %)4 is
pr0V1(féGQh29fls éJﬂ%gﬁf@H%ﬂ LAY e radiation of the undesired wavelengths that is reflected in
a direction such that it does not form part of the conditioned beam of radiation 203. For example,

the radiation absorber 204 may be arranged in the form of an aperture that permits radiation of the
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di scussed above. [0079] Furthernore, the first and
second arrays of reflectors 201,202 are confi gured
wGemb/1sd1at radi ati on having t e desired wavel ePgL/AP1089/055380
refl ected fromeach reflector of the first array of
desiretlefdvelehgthsha2 0ds beznacfiespda hifiret diretli@s topasothroingh the apartlire to form

arra reflectars he respective refl ectors of
the copfsde o o v {pligh SHOTE G S thegigpiaday BiclFeth that is
rdkmgﬁqﬁhgﬂﬁgquQﬁaﬁﬁiect the radiation of the desired
wavel ength to forma part of the conditioned beam of
[0081f adi lashand BOBnprRadedthabm of artandenentedcwas/tbhtedepidis] indigure 6,
i e Sha SR heh G Bt B o0 PR R SEIR 0% o ey
of refl@btbﬁ%ﬂl%t@@ﬁlu&ﬂﬁ& of IR cloRCd ABN ecORd arrsl) bff BFIEAbIS 202 In addition,
refl ector of the second array of reflectors 202.

cach qfthesreglgeters affiee segandarproigeilediers A exiybeth iwesies éqﬁigqmn from a first
reﬂec{og + g%tﬁk Sarr%ES Qtf ?eql Vﬁ) C%(ﬂtl? avin fthg Hg é%SWaiQ%leg%téﬁ%ggéting such desired
radiatiarsnel tHabats 1Int:lud€teﬁl th@t:orfdﬂﬁdﬁed bﬁa’ﬁto feddidtiva zmna:hd feOfie€lradiation

beam of radiatjon 203, [0080] In a preferre
from %ﬁerogﬁ@@ﬁ@ﬁter reégec@ébﬁ:th@ rst ﬁrrpy @{ﬁe@e@orsa'zorl é@qtélta;; g undesired
wavclBRR! Ao ) bt RISH DA bl b AN IRk T i Pconditioned
bemnbéﬁwﬁnbedOBn a direction such that it does not form

art e, condi t.i oned beam of radlatlon Fo

[0082 xan%g%fe tsrBerpafifally idgpictsRa SrpRpenaih b s gl %ﬁtP é%@aaqgﬁmem
deplctEH‘?n F%ﬁf@ @fA&Brcﬁﬁg@{j tdéﬁﬁlpttlﬁﬁtof Q%QpbﬁdlﬁggéaﬂlréWﬂ%e omitted for

t hedesi red wavel ength that has been reflected in a
brevitf/j Flat differcaes basweert e pagsgmmno dghctwh & Bigeret Ll th@ alfr@trgﬂnent

i 5y EQRELS SNPGRS 58 AR BB B8 contied s

that tHeQﬁJh@ﬁ(Srﬁﬁlf urdediredi WivRI@Bths @k feﬂ@&ﬂe@ fron QOB Hflcktor %h eHel fikst array of
be appreciated that in an arrangenent such as that

reflecipap?th wgh ﬂrﬂt Hicgadiation isrdiigrigd it m SPree batyagh de pf g reflectors of the
b
econ i SPASpENRORCL S S S Gl MO SLASRRRY s o
by theofefle@bisext ﬂwﬁrsoérratyl‘tﬁ” refdeuis 201 oaty thd refleftbsaifolissc20@d array of
In additi on, each of the reflectorseif t he secaond

reflectory 202 @y subsqauentlyr form portphhearonditioaed pepan o GiddigtippR03. As shown in
Figurd ‘70{9 aBialibh §lBso'f‘t?eE hgs h&&tﬂﬁgx&h&e({ & &k o ?g ¥ SQ{? of the second array of

ctors 201 Vi ng desired wa
reflectoes 2@cfrom ghesﬁmshard@mf rrﬁlbcmlsiﬂ@l iThn rwﬁh)ntéfbanbeltﬂ)ﬁsmay be configured

uded in the co one a radj ati on 203
to abspiieF pibaeied S oA AMEH GG R TRGPE PTS PeeRt HETEesgS of the
seconll BRaf bf ®¥lc@bfs020f reflectors 201 that has an
undesi red wavel ength, reflecting such undesired

[0083} adi Hid rediatioe hbw{ms 144; Z:Qiecsf thmrrﬂmemepfa idepigfedtim errangements
tion radl 203
cepicGREEERET g ALY b ERYIELI G huie “lGh i b gt the e
resulting ffdmt@rabma@fem the %lilmoﬁlcbﬂtﬁb md@sir& Wavehsgersdi ngl y,
escri ption of corresponding features will be omtted

[0084l or Topleapild giso mepraedisted bk elthatahdbharrangcmenta dgineain Figures 6 and
7 are %%R bt ﬁlg Fé;btrf L@F—ﬁ? ﬁgtm?s :E?e Sl%rg%d@& 61?91%?%@&&&98%8 #ﬁ?sq afTQy of reflectors

I gure and second arra
201, attefnlaed m&gﬁﬁémtﬁ G2y de @raadifd ig whech the sﬂibctrhl]qiur]ltﬂfl Blters are alternatively

di at d | t flected f
or ad tg%qlﬁl y{@%{% tgg ?%détofrg\ggtﬁe gﬁ?q%gg %g{a? 0 %ﬂegt(o:rs 2%2. fnoerpcher case, the
spectral purity filters may be arranged such that radiation of the desired wavelength is directed

such that it forms the conditioned beam of radiation while radiation having undesired wavelengths
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reflectors 201 such that the radiation is directed to
a space between two of the reflectors of the second
wa@eooag44i7 refl ectors 202. Acctr di ngly, only rapkBEPINI/055380

of the desired wavelength is reflected by the

is dirgcetlliroh®@osmofe differchi disdctiany @yl rody beibsediediby aAGppptiate radiation
the reflectors of the second array of reflectors 202

absorbgly subsequent |y formpart of the conditioned beam of

[0085] 2di Ald SPneORentéS BRIANA 6l dhdF G4 BenbiicRIly Petivahi &ﬂesured wavelengths
absorber 205 may be "provi ded on the opposite side of

of radtaimensf@mp@ssmgnay td renefidec bh chzgﬂtphlccappmhmsﬂmraddltlon it may be

ea51er?'[,g§oa%bt & S{)ﬁe ftrlaﬁplgﬁyﬁ%t%g%g]otpg h%}?rg%?sla%ff thg ?%%%gﬁrr%ﬁeré:tozrg 15156d in the
radiatibndREMIBHdVBNBL SRFEH $hanhads tdBsTHase BRlcWaIgRrk P fiter on, for example, the
refl ectors of the second array of reflectors 202.

collectaymaBprsrsaliycasticd aboye. Hbgberpwre tixoenvagament witlgin which the collector
rnmrol%_r g{llgeg né% d&%ﬂh&ﬁtﬁ%ﬂe‘f‘uﬁﬁ& %ﬂt ﬁecgr%gfg?rgtﬁ qiltep forrned on the
collector n@ﬁdﬁmay Oc &t fhah ehetdsefum B&hntee;ﬁwlhet dpogrdl mlrirnyt ﬁl&r when formed on
absorption of the radiation of the undesired
the re{fgsieus o fierfadiatigpbegm sandiipmingssyaicabdapectediviigyrgs @gnd 7.
hat
003 " B HSY 5, ARGESERLS, HEL LS, I LMo
appargooin tte rhannfabtmee ofellsett slondd bé ubdeestbod thit e dighogodphic apparatus
%bectors al ternat.i ve arrangenent
descrlb? ]l’?

§TR8dN$hNANE Oelr?r@ﬂ%h@a%% PuA 436 ?anf??f{l@r@b ifpgrated optical
systerﬁsl ?ﬁfdﬁﬁ‘éé M@l déte@ﬁo@ﬁ&’tetrﬁsoﬂ%@h{a%n&fc%n%ﬁ nRbhotiRE flat-panel displays,
'ectors of the second array of reflectors 202. In

llquldeqrysﬁelrdlwé@@ (LEPRe), sipedilmanagngtic hyads ¢teers may be

100877C " SO S5 Pk b s Pect BRAE TN RO MG of ibiments of

the inVé@fioatin B8 cohicklopeeAlikILrdbAyYi i Q/ill e gsiré@sted that the invention may be
maveleq%th5|s directed in one or nore different

used igjothes apRiivationtg qua@glea@gnbb@ogyypl@h ag@, mh@ﬁrthgp@ntext allows, is not
[ 0085] The arrangenents of Figures
hnnwgng@&%fﬁﬁggﬁﬁﬁgf|0|aIIy prevent undesired wavel engt hs
[0088pf rHh tatrhradintion”’pad Shewgn’t e hefedn ¢neomipadet] tplﬁesa)f electrornagnetlc
aphi c appar at us ddition, it may b

[ h
radlattolaf mgﬁlmrxgﬂé traypelet (LAY) ra@lﬁtl@ly? o g Pﬁ@ﬁ%a&ﬁw?lﬁ’égth@? Preachan %65 355,248,
193, 18 otrh% ) S eaﬁerﬁ@uﬁlﬁ%&e&sﬂ%@a& u&h@e %qw'ﬁg a%‘av@[%ﬁgﬂh in the

conditioning systemthan it 1s to orn1t e spéctral
range pli6+20ynnfi), he well esparfiole bexasiplieh ad oe beahs ectlertram berms.s

s discussed. above, rthernore e envir.on
10089, VB G ARER REmp i b e mrvente heseen oo oy will be
appreélb@a tﬁa!a el @éntlon Inhdyald prRctREd biRrwRE flah Ak dBeFibsd, Fok kia@ﬁple the
formed on the collector mrror may be shorter than the
lnvenﬁmamay takﬁftleet form qffa opmpu@p etqgra;n cgm.tmntqg driclar gporguiespuences of
ors._of n._heam
machlgg ﬁga%fllf)lg r%nsr%w“?}}é?t Fﬁrg)étbg %fnggl nas 'gills§ 195 cgo'%ovgh%f a7data storage medium
(e.g. SeR@BHuAbL MOmMeF,, Rgaétd & JpEEAIdRRe BaviBy st d@Eheutd prégram stored
text to the use of lithographic apparatus in the
thereigmnuf acture of 1Cs, it should be understood that the
it [ er. . .
o090} Y R0 AZRRNAHS SRE LRSS S AR BNE, THICT it e
apparﬁptt(b oad skt mnBQ arg thadandfﬁcam)hsdﬁﬁ}ebd made fpaht arvastidnots described

netic do in meno flat-p di spl ays,
withopt QRIRRING FpeR Hie Sa?&ep@éb% Cloinesrssy Outt%fw £l m magnetic
[0091Feadl§ 18 t@tb% -understood that in the present application, the term "including" does not

exclude other elements or steps. Also, each of the terms "a" and "an" does not exclude a plurality.

Any reference sign(s) in the claims shall not be construed as limiting the scope of the claims.
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[0087] Although specific reference may have been nade
above to the use of enbodinents of the invention in
wo beogontext of optical lit hoEr aphy, it w | bBCT/EP2009/055380
appreci ated that the invention nmay be used in other
WHA3dSIClcatMBDdS: f or exanpl e inprint |ithography, and
where the context allows, is not limted to optica
l'ithography. [0088] The terns "radi ati on” and "beant
1. USeebRdl SRt EREQEBARSuaY to Jeﬂ@@t%a(ﬁgtlﬁt E&thl Og%ﬂﬁ&? %‘vta{félength in a first

radiration, i'ncluding ultraviolet ation
directivanaingd ¢gp @ﬂ‘ﬁa\recﬂletmgt ravofg amecabbwave%@th 1355ec@141811re¢@®, that is different

xtre uItra .violet (EW)
ﬁomt%sgtﬁtctﬂsﬁutne.r%spﬁ A R TS SPRREYRSH n t he range of
5-20 nhElbasBsub¥edtk; as particle beans, such as ion beans
or electron beans. [0089] Wile s eciftc enbodi nent s '
of t heaimliglayeroinck aushdlersp suhstatei the snuatleyes stack conprisipga plurality
' hat the invention may be practiced
ofaM%ﬁﬁé%&#%%ﬁ én as described. For exanple, the

I nvent a@uraty of adcessehin 4 pridfofahconpiliyer stcloghidicesses being
cont ai ni ng one_or nore sequences of nachi ne-readabl e

configuged toptlordhe ragisdionihgying the st wavelengtiyfosky sHedehipghe ] first dircction
and toqreﬂéctqiﬁé AditiBh ﬂgﬁngﬁ% E%r{dh Qvele?@{ﬂ 1?19Héj§é%519([ dir&tiBhyY -

magnetic or optica avi ng~such a conput er

progr amhstodr e redessosiare cdn@i@oRdy sittethde sceropt-scotien, aloMerve a

are intended to be illustrative, not limting. Thus,
SymmefriGprpfilehe “annarent to one skilled in the art that

nodi fi cati ons may be nade to the invention as

descri bed wi thout departing fromthe scope of the
2. clThg mpectrel pwiiy filfet awordign@idaimt 1, véhetan e raerdsasdiapoa depth of about

i n the application, the term"includi ng"

On&ﬁhgééﬂﬁﬁt %%% ﬂﬁi ghher elenents or steps. Also, each

of the ternms "a" and "an" does not exclude a

plurality. Any reference sign(s) in the clains shal
3. ndbe §Ie€0éféh@t1’ttm ddfcrnaccpiding towgaltnh oish apeereip therfarst wavelength is about

o spectral purity filter
135Iﬁ$ |gu¥g%%90 ré%ﬁ%&ﬁgﬁﬂshI%POn having a first

mavelength inafirst direction and to reflect

r glatlon haV|nﬁ a second mavelen th in a sec
- dilPesrsclal nupy fifter ageerdmede clapp d nd Ph% vherp the; haé%%qbétﬁate comprises

apohggﬁrﬁﬂggtral purity filter conprising: a base
substrate; a nmultilayer stack on the base substrate,

t he nultllayer stack conpr|3|ng a plurallty of

erna plurall ces es
£ abE s Db R ec Pt By bk of fdroceTBEShERmtnfir comprising
a coatﬁ%rtfﬂ AL ESkidCo Brhé ﬁiﬁ(lﬁl@ﬁ‘errsﬁt@k ation having the first
wavel ength to be reflected in the first direction and

to refl ect the radi ation haV|ng t he second mavelength
t.he .recessg

i recti
o odhr P EE Rl RGO UMe WRGHEL L PR PR G ripes « meta
selectsd fromithé @m@lb‘%hdl@mg of Ru, Pd, Pt, Rh, Ro, Ti, Au, Mo, Zr, Cu, Fe, Cr, Ni, Zn, and

Ag.

7. The spectral purity filter according to claim 6, wherein the metal is selected from the group

consisting of Ru, Pd, Pt, Rh, Ro, Ti, and Au.

8. The spectral purity filter according to claim 5, 6 or 7, wherein the coating has a

thickness of about 0.2 nm to about 1 nm.
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2. The spectral purity filter according to claiml1,

wherein the recesses have a depth of about one-fifth
wabobhensecond wavel ength. 3.'%The spectral purP¢HEP2009/055380

filter according to claiml or 2, wherein the first

wavel ength is about 13.5 nm and the second wavel ength

9. gﬁ“@g ?gﬁ%h@llﬁ%t% bgérrﬁcgor]rﬁgfggg (2:11533? 0a | %git gfl&(iég,};)\glgﬁ‘éein the polished mirror
is conﬁgﬁ% &@B@P&@Hpé EQRStR oPRkd ARG s%t%ﬁﬁff a IRho gﬂﬂlﬁﬁ@ g[?é%&a[téé.

purity filter according to any one of the preceding

clains, further conprising a coating on the top side

th I til tack. 6. Th tral ity filtel .
10, o dbsmenehy) aegt € EFrRRstalisa ann ot REG S fin P b dispelshod mirror
- : ol Pd,
PRl gl U AL i O,
Ag. 7. The spectral purity filter according to claim

1. S APBTSRRAD o Bl B AFLER LLAMLS P8 e

compS§iRg b chdmpstrindlydihgl t er according to claim5, 6 or 7,
wherein the coating has a thickness of about 0.2 nmto
about & rafgteen spHEccspBiEyrgd topgpneEaie r_djatign: according to

any on _rQ({iat‘?déf”% A e‘%nitsﬁoﬁapéf{‘ﬁ‘?er;%h{i‘l the polished mrror

is configure e part of a collector of a radiation
syst emaoddiatidn dohlogtoaqifigusdpa call acs radlbion Theerstpe by thed source, and to

urity filter.according,.to any one . af clains 4 tq.8,
transefi e Hoxsb oS o i G oGP BB ARAN tBerefifipn collector
comp@in@R spécltﬂdmgﬁﬁy IfRBr SeERAR Bfang onbbhedrAPiLg appar at us.

11. A radi atioh systemconfigured to generate a '

r adi at wWhardpethespedial paaty dilicors conbgend coenhaned agpeatral purity of the

..ch er i.ncl udi.ng: radi ati on source configured to

radlatboélﬁgllf’gtegn?eéid‘fl%fhlegall??%érer adi ati on beam eni ssi on

aperture; and a radiation collector configured to

col l ect radiation generated by the source, and to
12. t Tapsatiationrrysten) acedrding tp stimtlil owhergintthe radgatioatspwise egamfigured to
generﬁ@‘e?éérﬁé‘u@%{o‘iéﬂr Sdi tiqfht‘? afi Pl %di%ibn%'b'e QAL GO dpbD& is the

a spectra purltry H9% e accor Ing to any one of
extrerad altrasiolet radi@jonwher ei n t he spectral purity filter is

configured to enhance a spectral purity of the

radi ation to be emtted via the aperture. 12. The

13. T q‘gb %diﬁfbn%%ﬁ&ﬁ%@&&ﬁggé Bdirh 92, Gl Wl spRbiRli ?Hﬁt nfg?er is configured

radi ation source Is c Igured to generate e
to reflatttthawitodngt ultradd ket rasimtioand thehferstr didtiction rwards the apariure et to reflect
me .ul travi

radiat%.aotﬁéﬂgha%ﬁgé tg%"t?%}ﬁei t tgl{z]ig }ﬁ? gazgﬁag}o& n éhet sgc%t}%a(ﬁ]t:ﬁcégt? j[h%% iso({i]fferent from
the firdh@FLiipnt he spectral purity filter is configured

14.  The radiation system according to claim 13, wherein the radiation other than the extreme

radiation comprises infrared radiation and/or deep ultraviolet radiation.

15.  The radiation system according to any one of claims 11 to 14, wherein the recesses have a
depth of about 2 um and the wavelength of the radiation to be reflected in the second direction is

about 10 pm.

16.  The radiation system according to any one of claims 11 to 15, wherein the radiation source

is a laser produced plasma source comprising a radiation source that is configured to focus a beam
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to reflect the extrene ultraviolet radiation in the
first direction towards the gperture and to refl ect
wo ampasilon ot her than the extFene ul traviol et PETERINDOS5S380
in the second direction that is different fromthe
of colfetrans taddhitioecdfiagmedeletminkdevavatbngthi eto a\fedl pwhaciaohdipegrdl urity filter
: laim13, wherein the radiation other, than the extr
is Con?lgalieg]ﬁ? gher&éﬁwﬁ_ gaégoffrﬁélﬁa% avr%&a_tpmﬁtwerwaaséagﬁﬁ the
coheréHt kABMAR B m tRHadatiOR gererated BE tHABLALI ON system
according to any one of clains 11 to 14, wherein the
recesses have a depth of about 2 nmm and the wavel ength
of .the.radiation to .be reflected.in.the second. .
17 qithe egdigson;sy St%‘oaﬁforfﬁlgr%c{ai%ﬁ OriBeTEld| 8P¥e(§ﬁte§9’§?€% pyavelength is
aboutd0®Aiei Ng to any one of clainms 11to 15, wherein the
radi ati on source is a | aser produced plasma source
conprising a radiation source that is configured to
f qcus: o ragi.ation,. I ]
18, ST RoP FOBlr SO o Gtk AinBle bt PP Bllaf Souree
confidurdd rgehSraastregu u@ehvidlef ratitation, abhd keasisnpatht coflected radiation to an
radi ati on having the predetern ned wavel ength of the

intermed gy B1S Pldiadtafion sYstahn the erdiaign sellesioronpyisingd sycteah gurity filter
; . lation systemaccording to claim
ac““@gg&§§8?é%ﬁfg gn%?gggternined wavel ength i s about 10.6
nm 18whérdiathcapeanl palitydidtcors wafifiugd teechitaoccobpoetrtl purity of the
radi ation nerated by a radiation source configured
GXU@?%uG@ﬁ@ﬁ%f 1400 eme ul traviol et radiation, and to
transmt the collected radiation to an internediate
focus of a radiation system the radiation collector
19.  cdnmpdiatipmgoliectyectarding puelpiny 18,ivwheeein Secpediahgutity fétey is configured

one, of cl ai 1 . Wherein.the spectral pur.it .
to reBip g st ff gl i ah st GrTpRE Loy Bifinimegpate foeus and
to reflebt@a@ixtisreoMertthhl ¢ic@lreine iftehvallétahdiaiéh inAh& ddbad dREction away from
col l ector according to claim18, wherein the spectra

the infsgrppdigtetfp¢user is configured to reflect the extreme
ultraviolet radiation in the first direction toward
the internediate focus and to reflect radiation other
20. t Maarddiaioaxdotlester adcbrding ol obdimr Xl wditichthic iedebes devomdepth of about
irection away fromthe internedi ate focus. .20. The
one-figth gif g %%V%?Igﬁ’e‘bfttB? ragliatignde ﬁ@ reflgcter an e darectigiedenniremehe
interndQERSRLSs have a depth of about one-fifth of the
wavel ength of the radiation to be reflected in the
direction away fromthe internedi ate focus. 21. The

21 6 B ngOhedet She a5 o Miirein Tfocts hyve o dept

of abduddiy@t.i on beam condi tioni ng system configured for
conditioning a beamof radiation in a |ithographic
apparatus, conprising first and second arrays of

2. ' %flla(eiﬁl%igﬁ Beam conditioning system, configured for conditioning a beam of
radiation in a lithographic apparatus, comprising first and second arrays of reflectors;

wherein each reflector of the first array of reflectors is configured to direct
radiation from an intermediate point of focus of the beam of radiation onto one of the reflectors of
the second array of reflectors;

the reflectors of the second array of reflectors are configured to project radiation
into a conditioned beam of radiation to be provided by the radiation beam conditioning device;
and

at least one of the reflectors of the first and second reflectors is provided with a
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wherein each reflector of the first array of
reflectors is configured to direct radiation froman
w0 ndoensmadi at e poi nt of focus &% the beam of r aPCHEPINY/055380
onto one of the reflectors of the second array of
spectralepﬁdr'&y t[‘idlelscontﬁlg&redecﬁ reroragdiaobn hireing ed‘mstdwaazereagthdﬁ a first direction

| ectors are. configured r.oj ect iation intg
and togg e £y THRAeOECEh BBl B aﬁscoalﬁgkﬁea%l ot ip fiferent from the

first d'ir@é’dcﬁlt tlf%rbp@&ﬁ%&[%%{ew% s1 vice; and at |east one
of the reflectors of the and second reflectors

IS provkdﬁdnmEWﬂeﬁspectral purlty filter configured to

refl ect dlatl havi a fi.r.st :

i r ect PTGk b feof sishiieolfe ARG e eBmAtoing o puraliy
ofam%@Mﬁ{qggﬁbah@ a second direction that |s di fferent

fron1the first direction, the spectral purity filter

conpr i 8iphuality of a@éssw s foatside of thamltilaxges staglk, dbdkreeesses being
conﬁ%x:i]eed t%%%l?w tH$ Padi ?lrlllg%fﬂg tlllmi' ItSl[ Q‘)/[e%nr%ﬁ ?ocl})% r%ﬁn%%(% ﬁll tﬂg fifst direction
and to' e fleg Skesradiatian h@@ng ﬂdﬁe@éndt \hiﬁvetmiﬂgth 1h&h@$ec6ﬁcﬁdlkectibh e

recesses being configured to allow the radiation

having the first wavelength to be reflected in the

f r I [ i
R o R O G T
reflectoadofahe ﬁrst baaynfwiildctbrsame pghgystided wih @audmpg:tﬂabpmﬁt&if‘ﬂner

22, mhe n.the r ctors o he fi.rst r

ot | eottaeaidoaiihe RbaTaed wirHond: iRt gt eciption
incideht bf Bicre et Jrefd £t Qrfaﬂf rbf&tdik hﬁlngﬁfeeﬁfsﬁf/avelength is reflected to a

reflectors is configuréd such that radi ati on incident

first reftectatef t@fseemdmrraorfoftrﬁlﬁchw @&soaatieaywltlﬂftm: edfflegtor of the first array of
s refl ected first
reftee{B riffafig ichtent B Bl GOHetbny Ry R v et Rigpigpred o o
scconWirdflcton®f iRfse@sidiraglof téRecldrs &sodhited Wil thé Rflcetol 6f e first array of
and radiation incident on the reflector having the
reflectstond wavel ength is reflected to a second reflector
of the second array of reflectors associated with the
reflector of the first array of reflectors. 24. The
24, r dde addinivnean oadidib hingRy stgm iy sdraingac clairm izagwhe:reml thé¢ m
23, wherein the reflectors of the second_ arr
refleciogs pldfe s7cond aapy phicBactRrsasasite Wléh F rsﬂefé?r qfﬁlée fiyst giray of

reﬂecﬁ)‘ig % Bhfig Lﬁ&i §hak tl?é' Bdea0h 'hQ\H ngt v Z%nlgﬁh@ r%ﬂected by said

radi ation having t first mave ecte
first refctbrfoif thetsecafd aafmymf rcﬂectdneasse@@uad vathreayh offlecef bé&lbd"rrst array of

ssocj at Wi flect f t.he first.a )

reflecfRs g Abf heahdiftigrditng fist Fataenadoin ibforpor®f Pl Wndlioned beam of
radlatm 2600&E By e rhS R PRast @AditRntddelctRBAIdd oned beam of
iation provided by the radiation bean1cond|t|on|ng

deV| c e thegndiatiorehavanl ﬁmeusmonldamvn@ngﬂhes sdlootad byawidiseergdtictlector of

the sekhd G T e BPA SR E SAPEEB R B BB ER om0
radiation@bbdrb&it coafiganed @ atseft £afa0ibs hi@ngd the second wavelength.

25.  The radiation beam conditioning system according to claim 22, wherein the

reflectors of the first array of reflectors are each provided with said spectral purity filter; and
cach of the reflectors of the first array of reflectors is configured such that radiation

having the first wavelength is reflected to a reflector of the second array of reflectors and radiation

having the second wavelength is reflected to a space between two of the reflectors of the second

array of reflectors.
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radi ati on absorber configured to absorb radiation
havi ng the second wavel ength, 25. The radi ati on beam
wa@ enditsd1ioni ng system accordi n?g1 to claim22, wheCBEP200NES5380

reflectors of the first array of reflectors are each
provided with said spectral purity filter; and each of
t reflectors of the first array. of reflectors is

26. ¢ 5 he i‘”gj{‘ﬁtlé’& DeARFOPHEPNING dY e SRCHAR g ClHB 35 Yhgrein the

reflechRY &t RO Y ddndl SrrhE bt RAL&HrstPe BortBlutRIGh QENRE rddRioR BGOME the first
array of reflectors and radi ation having the second

waveloagth lsedigthht it & ingfrpereted dn the candipiaval bretefndiation pfovided by the

d.trefle(:torg..of.the second array of reflectors.26. The

radiatjon frea; cORIHENINE ASKIGFt i oni ng syst em according to cl ai m
25, wherein the reflectors of the second array of
reflectors are configured to reflect radiation having

27, t Hée radigonfggm) copditinnigg shistemaccardingdo clagn 2poF 30 elgrther
. R e f _radiatio OV i

compfi{fe £ PR o AR ol BiRARlysRs ol PRGREBY hEHe B SR pycloneth thar

is reflog@add ¢ thigaefldctuts 0ths Yisdtamanof aifldtiogs tha sphai bene&natvo d the reflectors
further conprijsing a radiati on absorber, configured to

of thegpeandisriay @f &fles®havi ng t he second wavel ength that is
reflected by the reflectors of the first array of
reflectors to a space between two of the reflectors of

28. t Hbe selian teamapndtion@flseatmnascor@ig td ey omdifaldion 2D eay, wherein
condi.ti oni,ng, system ac di to any one aof clainms 22

the reges s v AdFIaN 1 PR PBELLLEY THrconl WERRTEDr about
one-fifth of the second wavel ength. 29. The radiation
beam condi ti oni ng system according to any one of

29.  c[Tht nlipnthsadonditieniagnystére ab¢arding wave envyafivldims 3B o8, wherein

the it R sho B RBAB T1oRENg Sy skagiat bt Ny bo

any one of clainms 22 to 29, wherein the base substrate
conprises a polished mrror. 31. The radiati on beam )
30.  cdharadisionhyamycendifppide sy Hemgeesdiaayo ameonsfoflamsg? 229, wherein

the e st D B ke U LB OO 51 o Dam ©

condi tioning systemaccording to any one of clainms 22
to 31, wherein the coating conprises a netal _ sel ected
31 ¢ Maradindiogrlsam coBrisiPaing ﬁgsgf%m AR ripg,to Ry Of S 22,0 30, further
compfiling ¥Yoatfiy ondHe to’ées’ideqf'thé\un’ultﬁ er@ffdkAg. 33. The _
radr at1 on beam condi tioni ng system according to claim
32, wherein the netal is selected fromthe group
cqonsisting.of Ru, Pd,. Pt, Rh, Ro,. Ti, and Au. .34. .The .
2. ¢ B iR bR inG G g ST e b F SRy ol Ag 10 31, wherein
the coifs &mfistd el delé@edBBom\RELBIfcIRRLHASSE RAPHRE RA, Ro, Ti, Au, Mo,
thicknégs of about 0.2 nmto ag%ut 1 n%1 35. A net hod
Zr, Cwffef or. Ningnandpgestral purity filter,
conprising:providing on a substrate a nultilayer stack
conprising a plurality of alternating |ayers, the
33.  nUht kddatph BhRadenbithbNggeotinGut@dinko bRirh 80] REértMahd Metal is

extreme ultraviolet radiation; )
selected from the group consisting of Ru, Pd, Pt, Rh, Ro, Ti, and Au.

34.  The radiation beam conditioning system according to any one of claims 31 to 33, wherein

the coating has a thickness of about 0.2 nm to about 1 nm.

35. A method of forming a spectral purity filter, comprising:



10

15

20

25

formng a | ayer of radiation sensitive material on the
mul til ayer stack; exposing an interference pattern of
wo agbatilon on the radi ation s€nsitive naterial PCT/EP2009/055380
devel oping the radiation sensitive material to forma
p@tdvﬁ'ﬂiﬂg on esistrate d heltitayet stheky@msisagka pluatidy eftattornagng layers, the
the surface of .the nultilayer stack on whjch t ermsk
multl@gerfswk@amgﬁoaﬁ%lg? d b eff&ﬂﬁ%vett%ﬁftm%u@awi% iafpn; A

”%Iﬂﬁfi’g Ria grEPBF‘PaHiQtlé‘n SRERLE Ahar@i bﬁ Yod bk #lycRGgQL di ng

to claim further conprising ormngacoatlng on
t keepasirgt dnl iateefereat@apiterB3{ radfatiomen hivdradiatibw senisitiyec a

spectral purity filter according to claim 36, wherein
mateidhe coating conprises a metal sel ected fromthe group

c @B&él@ﬁlﬁ%ﬂle(}ﬁdla‘ﬂon £4elsitike makial Bofornk ia, palknedhasibn tHel,
F , and Ag. 38. The nethod of formng a

multilgpesctaclsl; alpfﬂjrl ty filter according to claim37, wherein

th t t e C sting of Ru,
ggh% tﬁ%ur%ﬁé %k &1% n%‘ig axgr stegpg n%ﬁlg?ggtl}e a}lk % forning a
formed g 6tdealto muhlattyxtﬁtddtsaffa@ccor ding to any one of clains
36 to 38, wherein the coating has a thickness of about
0.2nmto about Inm 40. The nmethod of formng a
spectral purity filter according to any one of clains
35 to 39, wherein the interference pattern is forned
36. f Pomcthod af fawiand sotralgairiof filtht acackidatg torlaidBS, The
met hod .of .formng a sp ectralgﬁurlt ilter accordlng

f
furthey goraprijipg fymingaFoatine ORdhs MELISF stk pattern is

formed using an etal on.

37.  The method of forming a spectral purity filter according to claim 36, wherein
the coating comprises a metal selected from the group consisting of Ru, Pd, Pt, Rh, Ro, Ti, Au, Mo,
Zr, Cu, Fe, Cr, Ni, Zn, and Ag.

38.  The method of forming a spectral purity filter according to claim 37, wherein

the metal is selected from the group consisting of Ru, Pd, Pt, Rh, Ro, Ti and Au.

39.  The method of forming a spectral purity filter according to any one of claims 36

to 38, wherein the coating has a thickness of about 0.2nm to about 1nm.

40.  The method of forming a spectral purity filter according to any one of claims 35

to 39, wherein the interference pattern is formed from a narrowband source of UV radiation.

41.  The method of forming a spectral purity filter according to claim 40, wherein

the interference pattern is formed using an etalon.



