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require awar eness of operators w th respect to sa
of abq@é@,@gl Sueh Wgw@@g igicrmefd extreme ultraviolet (EUV) or soft x-ray, and possible

sources include laser-produced plasma sources and discharge plasma sources. These sources use

high voltages and require awareness of operators with respect to safety issues during operation.

SUMMARY OF THE INVENTION
It is desirable to provide an apparatus for producing radiation with an improved
performance in view of the prior art.
To that end, in an embodiment, the invention provides an apparatus for producing radiation

by an electrically operated discharge. The apparatus includes a first electrode and a second
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SUMVARY OF THE INVENTION It is desirable to provide an
apparatus for producing radiation with an inproved
w@eooazesance in view of the prior art. To thatP@nNL2000050187
electréde, ef¥Rdi ARNEcoridgediidde Béih® BoiQyédas EfarRARIM b Jthér which
produ0|ng radi ati on by an electrically operated
allowgjiggt iparaf @, plasme inppeasenus snadien befasen the first and| seeandgdetrode; a
capac@@r%a%k%?e%&QQQr %glflt{eggﬁ at 5% st ftérﬁl‘clf al %‘%e%ﬁﬁ%ﬁ]%ﬁ %hg V\#ld’ e?tdd Second
eing configured at ance rom ea
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conducting f via a first feeding line.
mducfﬁh@e lapblemmdg@ umilsﬁamuhc Hest térpanal detha fesideegbng bamioe eleetically
d ﬁ ast qnetof the first and second term nals for
ceoup %%éwﬁﬁ Ne“'Cdpaci tor bank in a time varying manner;

adredvet, thé BRetihsibRdELa lthobraphie\apgadiuy Pedlud Rt thmma‘uon system
first termnal in the first feeding |ine for

configareckiorqopditipy adedigfing haag: eBPRATeRAN{IZEICE|te senport a patterning device, the
pattetﬁ@lg QRYIEL beﬁlg %P%@ﬁgé&{ ‘fgﬁﬁllpﬁll[t O A851i8n bhdh RG] haagé}Jtt%m in its Ls pross- -section

aratus i um nati on system
to forinca pmtﬂmeﬂ iradiatdonr edinat isostilaeaablc @osfigyped to looddb snjj:mrraté fral a

i port a patterning. i ce, patterni ng device
PTOJG%’@P ﬁﬁSt%‘B FPRGRHEY 1A 5O eﬁbé‘? tPa‘t“H’EeCf aiabien SRAp £aiR gt gortion of the

substtﬁét WVRERiH (e hliﬁlﬁﬁ%sg%ﬁﬁlt 1'r191'ﬁd$soﬁut395 ?}];)egﬁtpge gf ?)%j(hlcmg radiation by

radi ati on beam a substrate t e con
anebsmb3Myapﬂmbéddcmng¢OJect|on system configured to

r atterned .radi |on be m on
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appar®$t em i ncl udes such an apparatus for producing
radi ation by an electrically operated discharge.
Abdinvicntier algo refaies torraeppirets é@rmrpwgarad@wl@ by an electrically

opera{fa Ighsc Ct dr d \ééﬁpgrg‘fuss lilr(l:crfu(?es a fI rgtoe(i’ec%% de dng Gnd $ eacro% u%ctrJJ]e the first and
I nven n a S tes

secondl ambabd@wbutg/c@migafeacal b ldisadnby ﬁ@ﬁﬁéa@h @ched M&th&ill@ﬁls 1§?ﬁﬁon ofa
apparatus includes a first electrode and a second
plasma ip g gpssaEs mediuny hotweengthe gy @pé gecond sleeerds: pappagitor bank clectrically

connegi%a t QULE na‘it t@ih%tfﬂﬁce?ecftﬂbaghr‘?cﬁﬁré s%[:(glﬁirteﬁﬂhgno ‘i‘llle! %%nd clectrode,

fgnition o asma I n a gaseous nedi um betwee
the cabilcris)t barﬂdccméicgomd tekeod 1 ddeharge aepacndeded foare ignition of the plasma,

e GG AL 9ot e 2t & LIES! et nel Lo Lhe, gt
first eRL86dd RYSrmed by an electrically conducting fluid supplied via a first feeding line, and
the second electrode is formed by electrically conducting fluid supplied via a second feeding line,
the first feeding line including a first nozzle configured to provide the first electrode in the form
of a first jet of a certain material and the second feeding line including a second nozzle
configured to provide the second electrode in the form of a second jet of a certain material.

The apparatus may further include a charger for charging the capacitor bank in a time
varying manner; a first high inductance unit provided upstream the first terminal in the first

feeding line, the first high inductance unit including a first coil-shaped portion of the first feeding
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the capacitor bank configured to store a discharge
energy needed for the ignition of the plasm, the
wo poogtizasbect rode, second el ectrode and capaci t BeT/NR2ZI07/050187
line; & REGAIRgRMIBLRBES ifit %‘bffﬁl@ﬂ LpstiBer 8 Bedoh@ tdrinirdl in the second feeding
) electroge is formed by an.e?ectricaLIy conduqtin?
line, the sfcand bagplindugtapcguait frichusing eeagpadycqil-shapedpertiop et the second
. nd el ectrode is formed by electrically conducting
ﬁmdn%ﬁ%%d supplied via a second feeding line, the first
feeding Iine including a first nozzle configured to
provide the first electrode in the formof a first jet

of a certain EB%%Eﬂ%ﬁSC§HHTFN8C&%EHEdDR@%¥ﬁ%E§|i ne

. . _ _ . oV _
CORLUIAR 8 SETRIRTA OO0, TR R v
refereger toahacratpanyghg schiematp deavahgrsinvelyicl cortdspondimgieltenca symbols

. ... charger for charging the capacitor bank in a tine
mdw%&ﬁ?ﬁﬁ@“ﬁ&ﬁﬂ@?§’%“ggWQP? i gh inductance unit provided
vRsikd F@é{ii&tﬁjﬁ lfthdg?%})lﬁ@ﬁﬁﬁafh%s dcBotdn® thiahSmtoasfint 81 theRBvention;
in

the first high inductance unit including a first
Etgure 3 Heppeld apatidtiansoufeetdseortlingdp thegmiirngt i ne; a second

i gh i nductance unit. vi de siream the second . . .

Pl S FHIFS A RSB nfh Pl gtk &7 LR BERER0 g condunction
with th€ EideidAGEurdd bf Fighed 21di ng a second coi | - shaped portion

of the second feeding |ine. BRIEF DESCRI PTI ON CF THE

Breavy Adepietiisn @ssearbbsasoteptated indugie B arovifed wilbwn pabodiment of the
Senbibgd. by way of exanmple only, with reference to
e acconpanyi ng schematic draw ngs in which
EauresS dopicks ag cmdbeinenc ef s yighdhductandé c@it & dpictesipdiigimg; and

arts, and in which: Figure 1 depicts a |ithographic,
Ekﬁ&&? & deRicts @p sPp @elbog%fué%@gw%@m uiyt atapgt eh{P@ﬁte%lﬁ;the

assembhy RprtGRIF¢Sic @ _radi ation source according to the
pri or grt; Figure 3 depicts an assenbly including a

f eedback systemthat can be used in conjunction wth
the radi ati on sourc ' M o e 4 depicts an
assenmbly as depi ct eg’ﬁqfélghgjﬁgséq}ﬁ)@%ed with an
ephedi s@Rmabkally\@pRAES BiogtapHRMphAAtus b &g Po H@PEBbSIiment of
~an enbodi nent of a high inductance unit as %e icted in
the inrirngigneThe, appachtus; igelndesgind Bpingration Ay st odlmeratorp 1L gomigyred to

J.nductance .uni to at ther. |l ocatien in.the assenbly as
condiylff FLERGR 43 e ¥ BB TSR Bih 50 ARGERALY. Fhask abte
MT issohfipRict ec@bippot @jattsing ddvideqgiaphiack)apamdtitiSonnected to a first

_according.to one enbodi nent of the invention. The ) )
positigfsh EM e 1gurRd tadssuralgly nasition ihg PHIFTHYS feyjee in accordance with certain

G MRS A S ) BRI R B e e«

resist{ceatgd wafamp®kartdabbe)nected to a second positioner PW configured to accurately

preserﬁﬁ

position the substrate in accordance with certain parameters. A projection system (e.g. a
refractive projection lens system) PS is 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.

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, to direct, shape, and/or control radiation.

The support supports, e.g. bears the weight of, the patterning device. It holds the patterning

device in a manner that depends on the orientation of the patterning device, the design of the
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MI is configured to support a patterning device (e.g
a mask) MA and is connected to a first positioner PM
wa@onfiigassed to accurately position the patter nPEINL2007/050187
lithogEHWiCepphiAt RACEHRN SIBACOn i ibhs, S A (Br Ha h%l_‘@‘évﬁétiﬁer @ not the patterning
substrate table (e.g. a waf er tabl e) IS com‘lguredp
device i hebsl i aavasupyeparentint.gThessuppart gan essancshianiedl eyacuynaglgetrostatic
P
or otk EFRRETAAS: RATENR B RIRE, TSNPty b oro

table, ¢@f dxamplep ahivtehr e fiXedpdrah@ablean reytstcdmThe sgppodt may ensure that the
refractive projection |lens system. PSis confl gured to

patterpingjdgyice & 3b grdcairsd naspiont g e%%snl?lﬁ éwﬂldfa?pgﬁ t©rih %@iﬁcsowystem Any
ke eWul ¢ I

use offt |3 AACAEHE Ba bR RO nfly b BRRE blBRyto il the more

generzitlltbmmlwalbrmmg dapsteen may i ncl ude various types of

tical, c one as ref r.efl ec
1B P OSRER P ira e e i B bRy Sa L fefering o any
devicd bhﬁf—‘@anocfe BB {LiRlpafiQIRARAEN Bean? tviRAYpa&eiilh R k@B section such as to
thereof, to direct, shape, and/or control radiation.

createmttguplp@rtarggtm;p@pm of the sgbstltg@a ftsshoild hmog:ldtth@jfthe patern imparted to
the raﬁ]gﬁ E) %[ag 31\8/ 2 xr;itat }I] %?{Q?%Rgnd &? g'lﬁ:tcfa L 1tree 6‘[?:1%[ 1the glrget por%on of the

substrB@! fo2 eRarfifle dEthE §etterh MECIERS bﬁﬁbe%ﬂnmﬁg KdatJi@QdSrad@fUaﬂed assist features.
apparatus, and ot her conditions, such as for exanple

Genergfstthe patisim Hapartedo gieradiptiombeaaevilk gorresppr 1@ & pareular functional
C t
lnyer YEEUHTC AN ROIED iy n DR UBRRE. of R M uRERRNERL | |
ot gattdreingdttiec niande ahem;mmwél' bercfleppar Examylebef patferdmgedevices
exanp h may be fixed or npvable

or a table, fo
mcludggn%Séamr%éammﬁﬁl@ ngm% arrﬁyw BiRgLiamgHg{ Cheancls. Masks are well
i
knowB Bt KB Bl MR AR Bl S SR Bpis, Mcuink Bhase shft, and
attenugfedtphasct s firsas' 'W@lt dsolagbuohybrasick thgseAn ewuyplb ®f a programmable
consi dered s Xgrmus with the nore gen

mirrof Gt ARt A St D SR TRt ey S (i b dagjvidually

tilted BEAEReHQ B thcbmin) Aamti¥n bBrR iPaigleRGt aFedtRBhE MMheNBte Snirrors impart
any device that can be used to inpart a radiation beam

a pattegiti aaaq@@ttqnéwﬁm Wihlpln § refloded Bedeinoosoelidas to create

BB bk ioR o AR o RERRDufile bR PR Ehg g of encompassing
any typa@if pidjeiioh @mrﬁamclnamgeamﬂvy efedtBepaialiéfrit, iRagnetic,

desired pattern in the target portlon of the
clectrampanctigpad cleglrostatigptigal;systeme G any pmbingdentheecof, as appropriate for

the ex@eﬁﬁgrqﬁﬁtfohlbgglgfﬁ@a B €St &ﬁersfgct@‘glsh&ld QRS Lt off aﬁq}nﬁ% ?ﬁon liquid or

the“pattern inparte eralatlon
the usaiol h veanmne sﬁmynd;e fobthe tpar tprojekaion feusichdrein abayl l&)@hsﬂﬂedl as
devi ceéﬁ?el ng creat eFI in the tar Qrtl on, such as an

SYNOIYROUS feoasneral tepg © B’é‘ﬂ‘fcé’loﬁ%ﬁﬁe evice may be

%rs@leﬁé'ﬂe%ﬁﬂté@ ﬂ{%rapbga][d%% bi"e?reﬂgl‘tm (Y. cRPIdyERIYU RBlective mask).
devices i nclude masks, progranmable mtror arrays, and

Altermatiggly atfmrapparatuChap da @lfg trappsisgvatype e 2l enploying iafransmissive mask).
g‘h% Eﬁﬁg%%ﬁé’ aﬁﬁgrgtglsgﬁal[y e ofmixge lile}/vp r?gstwsou&lual geB Ofndte substrate
tables (and/or two or more mask tables). In such “multiple stage” machines the additional tables
may be used in parallel, or preparatory steps may be carried out on one or more tables while one
or more other tables are being used for exposure.
The lithographic apparatus may also be of a type wherein at least a portion of the substrate

may be covered by a liquid having a relatively high refractive index, e.g. water, so as to fill a
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attenuat ed phase-shift, as well as various hybrid mask
types. An exanple of a progranmable mrror array
weeproyson matrix arrangement of small mrror SPCEACIODD50187
space \WBiveden €@ proRclitiéysteiald the bibstratd. 8@ idnck o B Glaydko be applied
incom ng radiation beamin different directions. %%e o
to otherj yppeas iniherlghagrpphie pppagatpa tferexampte. Actvgdn Hici maskiad e projection
i |- t i. r 5 R .
systerf Jnfflt B LRt WO R oY lcfcns S ffricalaperture of
projedtioh8yfemat ethagrarrfaampagsi’ ng usdiyhcrsip dof ndd hajak Clidt @Rtructure, such as
system including refractive, reflective, . . .
a subsérgfeaa}u(gtpl?erqu@mefﬁgﬁ%pg&d, @I‘té%t%l?ro‘ﬁgé@ Hepncthailiquid is located between the
projec‘?l{ﬁﬁ%%t?ﬁtaﬁa 'tl?e ﬁBEt&e&@huﬁﬁg‘é reOf any ¢ onbi n_at i on
thereof, as appropriate Tor the exposure radi ation
Befengngioddgurerl, fherillanhwtorflactminss sadediioadrdrhe rad#iof soarce SO. The

i si.gn liquid or the use of vacuum Any use of :
source it g JiHogIRG CGBPIBIIERG® HEMEIE TGS b CoMelEhehg gource is an
excim3Y ROAY IPHSh thdel thOSou®Y 8 nBeaRkRIerdd®@b MrmPpLi SCihe Gihographic

system'. As here depicted, the apparatus is of a _ _
appargtaf detthi vadiatiopebcp. i passed [royi thg seuree$Ode thovidumeskgr IL with the aid

Al ternati vel e ar at us be pf f.ransm ssiv
ofa b?%/nﬂ) gelt@% .sysé%% Py;%nﬁlgleglgt f})é ﬁ%%ﬂqﬁl i Wétaﬁlﬁ Sd%egtm&tgmors ancﬁor a beam
expantért NOGhaPdikes BPPAIS thdy BBYn e @hl part OMEe hidsAghic\WPparatus, for
(dual stage) or nore substrate tables (and/or two or )
examplp MheRHASOUETS| ina merqusy danah Thaeyicy PO addbei lupaedipmlds together with
e; addi t I : i
the benliEHIEh Sy 0R B IRr R el BelfEficd b A% Blisfon offem,
Tabllesninitot B. ong immludeanedpiste AD &dvladfisangethbenpgatiseasity
. .for exposure. The |ithographic apparatus, my al sQ. be
distrityiog of ;Pkﬁera%ﬂfé% G CoPgady 3 lesst P GHics A/ H@ngﬁfb@&agwent
] L . celat i v hi -
(comfify B Y &y cEorld Sy HRFLDR A fFlit il BBibution in o
pupil pehywelhetilheniphoy eat bomljsyst. @muddidod, hiee Slubsiatatie. m#ninclude various
imrersion liquid nmay also be applied to other spaces
other pomMpREnts; $458gF AP HIECTAIp Y 40418 ,COI?Q?PSf‘ééﬂﬁ he, ﬁB@t%g nay be used to
condi@i&?th@é&ﬁat?dhdoetaﬁf tPh Rl &k 20 S B ahm&_%itg? Ristribution in its
techni ques are well known in the aft for iInCreasing
cross-séngionuner i cal aperture of projection systems. The term
"L mrersion” as, used herein does .not, mean that D
3¢ e Pealdh BT b B ng pEE St QU hich is held
on thd du?bld)ﬂle (e. %’.Uﬁlaﬂsattablérl\/lﬁ’ﬂ'a}dd negRSrdcdaly thd fitticehih® dbREAHRGing traversed
bet ween the projection systemand the substrate during
the meskpddw the. raefierr béanyBtpesses Jueeghithe prgedtion gmsteratbés which focuses the
recei ves. radi ati from kation .source SO . The.
beam G ERL AR BOPRE e PR 07 S Bl AR S s e igper Pw and
positi@ntdnbdrelF2 (€. areix et @novie de it limoate@odes oA Bapa¥iCiveBEnsor), the
|aser. In such cases, the source is not considered to . )
substrfl@rtﬁblg, YT cyr bg meved @qqg@,teébrﬁ.g: sgaﬁ,g],msuynﬁﬁerpﬁtetarget portions C in
e AL R ARG P DSAE 58 LGS Bgon s
IF1 cddlbe used udadegratdlp posti@nthk enask M A adittereshccewt ther gatiioff th@radiation

v B B SRS e S B SEE h S58h  B
movement of the mask table MT may be realized with the aid of a long-stroke module (coarse
positioning) and a short-stroke module (fine positioning), which form part of the first positioner
PM. Similarly, movement of the substrate table WT may be realized using a long-stroke module
and a short-stroke module, which form part of the second positioner PW. In the case of a stepper

(as opposed to a scanner) the mask table MT may be connected to a short-stroke actuator only, or
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exanpl e when the source is a nercury |lanp. The source
SO and the illumnator IL, together wiwth the beam
waledorauzasyl system BD i f required, may be ref erredi/ND2@%/050187

may b2 ] MMhONAS Yisd &ibkirat b gy hiabwangﬁ&rusiﬂg Ek dlizghiddemadks M1, M2
adjuster AD for adjusting the angular intensity

and sufistpleiabaemen ey R adi onghhths sabatratceignaenymiks as illustrated
occup&g@gir%arlttgg ?atrgé{ ??téoﬁl@% ei da %@ rlod’aﬁeglelﬁ lspafc)éé ﬁée][gvtei&ifl %F%%P Bé%lons (these

are kn‘oh& AsREES lahy aldghdnit bial‘rltsl) rSiilagly oid Blthatpina Iih‘:‘whfchtdikﬁe than one die is
| um nat or can be adjusted. In addition

prov14qd| e BReE M4, th%\g}laﬁlﬁ@r@a@nyaaarlﬁa%ayO%l@Pat%hWﬁ@mh@ dies.
%’d?ﬁ rg?léte&‘ ﬂa%tﬁg Sh®be gé\édﬁlﬂ% @gé‘t%ﬂg%ﬁ %rfomdmg%des.

nato euse to condition the ra t1on
1. I[Ieanp ntode,Hhy mask tib ki iddind i ubrtirdty tabhedWiTnare lkspttqssentially stationary,
ross-secti on. The r.adi ati on

m

whilegh FairerifrBpngied R AR AT L UGy 5 iRy portion C at one
time (%\)a s1ﬂ‘§lé 6htié SxpRlnd). OetshiBstmUPRBItWT8s then sH'@t%H it 8R1>€and/or Y

MT) , is patterned by the patterning device. Having
dlrecttornawéh@@dhffﬁentrta@@t Mation hecan ddicapsod Ibémr@q@aﬁ@esammum size of
th throu tpenﬁﬁ; ect S ste FLS WgL . f ocu {1 .

R L B S A T S L TR
2. lhead lnﬁbd@f thb Iihﬁasﬁ memu thé auRtraR\Mae 8y Pei sthird synchronously
sensor | F2 (e.g. an_interferonetric device, |inear
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PM Simlarly, novenment of the substrate table may
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stroke f. the secan

rad1at10n retftm IS RIOJ ?5\99%0 (inltl ’tar\é\q 10f ¢ rTnQ 1s mo c, %enera E; a (Pu?sgd radiation
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movegpt of b fubsirae W%WTb@r ig|telyyren sudsertveiadiatian pylsprediring a scan.
This rﬁ?{{ A og‘lerau I%QQI%; Igfh@d & hﬂﬁﬁ@s@thklg@ggéﬁ}yr 41at utifizes

trate I'gnment mar ustrated
prograuaily pd&ﬁnmgtdedwb,euuglehs porderamsaablt heyonayaybe d typatecferred to
i n spaces between target portions (these are known as
abovegeri he-1 ane al i gnment marks). Sinmilarly, in situations

Cﬁni’b’fﬂaﬁhnm&ortsﬂﬁﬂtl&ﬁ%ndthg aﬂ)@vlee@éﬂH&l@ ShRARs Bf‘@serﬂ?%ﬁtl% different

the mask alignnment marks nmay be | ocated between t
modesjo%lﬁenﬂysilsi)elm @n}ddyfzﬂppar atus could be used in at Ieast

ne .
PEByeo s v ebfutRadns dypuu AP Rependd B RRGr cxample s
applic@36 @thdidlidrysontddtas @8sibed in United States Patent Application Publication

2006/0011864 A1 by this applicant. It should be appreciated, however, that similar or other
embodiments may be applied to different radiation sources, for instance an EUV/soft X-ray

source as described in International Application Publication W02005/025280 by Philips.



while an entire pattern inparted to the radiati on beam
is projected onto a target portion C at one tine (i.e.
w@2@rngisel st ati ¢ exposure). The substrate tabl BCEARL2®7/050187

thefe shidited rhdlatidiEsotr@Bi ol KhoGh TRt Unile® Statdddatedt Application
different target portion C can be exposed. In step

Publl%@l@ US2REO/ABLESeE r s iThe rastiatiomesonsep S8Airieclrges jachouping tZQ configured to
accongl{l&%a?é &0 r?JzzfeQ%Lji ;’Vlge[flat%% él%&ﬂaa%)} @g&ged IE a?ca%?&g)ﬁ/ﬁank 24, in this

I C exp

case in¢ladihpe sﬁigb;—S(talpa(tle)rt @hligurdd t@stereCaiscirckesnaglr The blzq:iayltor bank 24
while a pattern inparted to the radiation beam i

has a Bq;sbt]l@ct@]g@m%lrﬁ andya fegagae teﬁglrqul én The Elpzzées Z&asg}]lgp@wde electrically
T |
condug%{gé:ﬁsﬁﬁxﬁﬂiﬁf £Nuid. *Pff aﬂﬁldng A%t ﬁgqﬁga!s e@cﬁh% Pﬁe ﬁ/-I[Pt tsllftﬁ;vn) e.g. a

ate’table W relative t
suitabhaehcdebeplpb rceniﬁglyed hneac(:dmm)odatg riffuid sir¢aom Tanehghmaigbis descr1pt1on
o R L bR o P e n i
as cartibiMThs hRem¥Y ﬁlfchldé lofle bh&of@&eﬁ%@ B18dedirbRcd gl iRfuding tin (Sn),
the target portion in a sing fynamc exposur e,
mdlumziﬁhﬂr)&télnmh EGHemgdtlithiom {Lhe Tb@ aﬁfn@ qlestiely dendyrotiveggierial like Sn,

In, Ga or 168% ‘[hg. tﬁl éeﬁ%%i ?gﬁgaﬁgelg(%tﬁga E}l?cg%q \tgp[ﬁ/ﬁﬁe C 8%Cét8{ bank 24.

cOnseela&ﬁm e 23’3 BB RIOnI0Edd Robec]ptRUea TR @sc depicted in Figure 2,
patterning devi ce, and the substrate table WI i s noved

jet 23 is wewndpdwithisi nositie paltagsrandithisaioretrty & anraodadihgttess Jet, ie. jet
23b, 1$T§gg%deﬁ WIPh ﬁ%ﬁ% 9&1‘&%6 nhag@%%aQ%Baeon C. In this

gener a Ion source is enployed
ahd hbﬁmgol(bﬁlrmmmbbmnpﬂhte@ (1) rngeﬁexts 2®a,i28bupsl dtegels 33a 23b

quired after each npvenent  of the supstrate table
Proce%ff in; SRagsey g Ah %lafelé@gs%%@embﬁl%?graﬁ 15&9@%@6@ &ﬁ?f?ngarespecﬂvely The

reserv%rrEQQ a, P3bSyr ioffedABRHAL: AR s% aRQIrbad kY, m&&gt&&y The

ess I'i t hogrraphy that utiltzes progranmab
disintggattier iniondropletsi 26a, 26hupleverss alegrlo@rcammwe@xfmnrthoresawpay 25a, 25b

and e Rort B 2 o e e s D R s R B ey O s 255,28, it i also

possﬂﬂ@td uslaysirhilé feREQD fORABSCIRIn MSBpAFBY dRdi&s R6a, 8Bl TBBHh: jets 23a, 23b
this description, an enbodi nent of the i nventi on

reSpe@AAVIely Besuéiallk ingdtifon ghosaly 231, %Sl)atnmnéuraﬁhaé psyivedl disntggrate into

atyi.pn_sou scr ed | t at es Pat ent
dmple/&p% t26 DssPeelivy et it a“f%ér Ogﬁ’ 25 by This
app hbutsiﬂ[g 20 ﬁﬁthshmbdlnbﬁlaap pii eadray eslircd) @We N @fser $ddade 27, configured
simlar or _ other enbodi nents may be appl ied to
to progfide g ey Padm et & onlass breads. Th lapsidean 28 iapinmdt e8¢ pf the jets

2 (R Q0 ARPhLLRS Bl the jet
. 2 SRR BB D EH2EG R FIBTAPERe AEP RN B the e
23a, earap(araiﬂe&lactrmaﬂp aocH@ nmsirllahmwhe fot @Ba tdnfiotrecd @Be&iuemedlum 32. The

Pat | i cati.on Pu i on. US2006/ 001 1864 . .The
prescrica gy B BICSBUNED P82 Al Gl T OGS H%@%%ae@ﬁlrhyg%ﬁhé%arge 30,
generitﬁlg%&gmwteeg Ry ?&Egtk(ﬁlsor%éﬁ’)(-?%ﬂa@h@ﬁ&n are _

el ectrically connected to a capaci'tor bank 24, in this

Typical parameters for the laser source 27 are:

energy per pulse: 10-100 mJ for a Sn discharge and 1-10 mJ for a Li discharge;

pulse duration: 1-100 ns;

laser wavelength: 0.2-10 pm; and

laser frequency: 5 -100 kHz.

Figure 3 schematically depicts an assembly including a feedback system 40 that can be

used in conjunction with the radiation source of Figure 2. The feedback system 40 is configured
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case including a single capacitor, configured to store
a di scharge energy. The capacitor bank 24 has a
w@omrtizasel t ermi nal B and a negative term nal APCTINE2007/050187

to reuOmE leRStrdRy c@idicih©@Miidasebrsddd Balrbplets 264 UXybi B{Siethb edsBrvoirs 25a,
23a, 23b of a fluid. The fluid is su(glled Vi a

25b rersa%wﬁb/ In Rigugenba siedswepervelr 41 idapigtecadihe fw@b&cl@wst@np@cludes a
meltnf%jcqlf tng)glr ffj t ES]E’{H&D gﬁltrte% Q. fl"helt’qngb%% cﬁ@tm)er-ltp BgeLfilgtla ?ﬁglt the

escCri efers
electrical%u t(ﬂldﬁtt&lﬁgematén@l codleored by thﬁtﬂds@ﬁdﬂ lﬂl [tﬁdj hlﬂﬁzticE‘ﬁ) as to make it suitable
mersed in a liquid as carrier. uid may

for traaﬁ@rbthr%héu%tté%wg andphoses 43 1y t?ﬁfhag étn%% POWHES t!ﬂamazles 21a, 21b.

Ata Jﬁrhc‘t‘toft@)the fe%h § h@gpht? FH‘[(I) h lt‘i?é &n rﬂ% 45attB 'nHég[ti(VE ldrminal A and
use of an ectrlca y con uct| material ~ |1 ke

a secoBd ,feddmg G 48b tblpoelnlS’BI taesnirtah 8t Thhpumptélé cRdes @8b aaraasport, while the

filter &ﬁ&%ra Iﬁélﬂ;ﬁtpti)/ta%%nn ﬂVL\%a- Lhe lﬁgtgéj @t%]lq]t;q éf %&%}po‘&oaéld filter 44 may

be joift 1ﬁ%ts|h%qj@ﬁu1d|sﬁ{)¢]l9 %nﬁ%% %‘ee@@ﬁkﬁnﬂdbﬁtrtne{:}} A Brdy the BledBRR system 40
is provid a positive voltage and therefore acts

as an ggsemblyariodearaTveitot her jet, i.e. jet 23b, is provided

8 EmSEEEEE BEOEhNCE BB Hee inenc
betwedBkhe B&dihd ﬁn¢seatt Sppdtng A&R RC@aciion bamaze Tetdibrd thd€lectrical

housi ng 20, they disintegrate into droplets 26a, 26b
1mpectaé@eplzeéwﬁtﬂete§mm A ?lt,fb]é Mioihe sleptsigally sondyeidva By facdmg lines 45a

I
and 4%[&31%6@% Itt(l?gée %H et}ﬁx?@%& r%(%]l?%tttﬁéo ﬁlglﬁ 2?%31% B reache%‘gle feedback
syster2 600 porepigntith tak h@lmodiage tlonfeadtiack ey stae FlOtnlmf eak@bled) i1 a separate
nk 24 e appreciated .

g imEonrapens AL S ST 3 SERLEEL 2 eion o

jets 2340 93h RlifioliCa oﬁ c?ﬂcﬂlg ltnethE: %ﬁﬁrre\ﬁ@éé‘mtﬁ? rA&Q’Jl(I)IﬁL(Hg @8 high voltage may
séparate droplets 26a, h jets

be appleslpe oh¢ vethy twa\j @su?-?ezaBBb drldrcgmeqﬁmtl}t\hél grdy scaglBane @Bthe two

ensur that t wi |l nte into dro
recdbly S5 Ho RS B ahyerion e Zh R T, Dbt ke fyt and
hazar@us0. 2 - 1mm The housi ng 20 further accomobdat es an
energy source, e.g. a laser source 27, conﬁagured to

Brgym Hechamatiea bigdepisesn aSQGIgblyals dawieted e Bigums3 pmivisied with an
embo%l Rl otb §a g]re%(?nté%venh?n Cifl z?111s menp ?helt aes%?slmbzlprq”um%e% tft’lclucpes a high

S case oca

inductehé&d énit maﬂdaesptﬂséme@mg% 5hj etg atﬂtﬂseﬂ epnczla@ouevmgérame high
el ectrically conductive material in the jet 23at

inductagequmt Yhisdeiabedhegvenmignction &, B aulgHeaioniC. 14 @S%é dynited
Statesgt?agf%:n:g grpgg[c %h%h&nﬁ‘)n'ﬁﬁb/bb Pﬂ%grfAIa t &ﬁgﬁé géfé?ﬁgd f)’}yth@ discharge

generating radiation
30 induché 1 adgatticdield Ths ofidgnetic Ayld rgankrates o minchy(@omatession) in which ions
paraneters for t %al er soyrce 27 are:

and frﬁta F]g@tronf@rq_@t@d olisegns drpe, glie@téonéﬁﬂlli{] %rﬁJlOfV@F b%d than the

condu'etlolgbaﬁﬁihﬁfa%ns ﬁ’t‘ﬂl§ Emgh' ﬁﬁ’d b(ﬁﬁeq&tnt]l? Brdiice hB&SNentioned radiation 29.
wavel ength: 0.2

For an efficient operation of the rad1at10n source SO’, i.e. to minimize energy losses, the
inductance of the circuit formed by the two jets 23a, 23b, capacitor bank 24 and discharge 30, i.e.
the “inner circuit”, needs to be as small as possible. This is accomplished by minimizing the
distances between aforementioned elements and phenomenon. High inductance unit 50 further
increases this aspect, as it provides a high inductance between terminal A and junction C, and

between terminal B and junction C. Consequently, the feedback system 40 is decoupled from the



| aser frequency: 5 -100 kHz. Figure 3 schematically
depi cts an assenbly including a feedback system 40
WO bav/1zem be used in conjunction with the radi BET/8D2007/050187

inner SigdlC A daftionhlgy ke Kigh ThRicfaedhacso Fﬁé%rﬁmn{’e@g}l' 8issipation before the

configuredto reuse the electrically conducting fluid
main dischaggd bt ed in droplets 26a, 26b by the reservoirs

t Si r

ﬁ@ﬂ etﬁg(gdﬂ{ngﬁtp g’l% S%hfy’lel% (%Era ]klg %5121 ﬁ]e(?tﬁ)c(}hg e ne%%a% \f%J capac1tor
bank Dhﬁd’gaaffelﬂand & ¢hange th3 othetlside bf ihb ehpaéflor Odni Mqid:sltﬁgly, in wh1ch the

chanber 1.s used to nelt the electrically conducting
negatiyg Ry paitivorhagae: e caHpl imampliuds: \F&mﬁe%in%h oy leamm?rt&fé%e feedback

R, SHI
systetﬁ%ﬂ taﬁd g&g%ﬁggngg HS 'is’at&;lfﬁ‘le& o %Irog ]g(ﬁ%it%aé%{?({ ) owarsé% tliil g!)t%n‘ual due to
the prmnzd e@Sthe hegh i2distande umtJS(lnctl on C, the feeding line 45
lits in a first fee e 45 negati ve .
Dbt kO et B mSe Srakst 58 % (RD by 16 Bt ag sje of the
capacft@tr Hﬂnﬁ aly eﬁherTﬂlﬁlt% gﬁ%gj &hils WisdhotBed i @ @fﬁﬁé tapacitor bank 24 is
while the filter 4 f| ers ‘contanm nants out of the
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it 2 ) By o LB e O SR by
pulsedi&ﬁl@gﬁﬂﬂ B susk pAkabedidient, 3. putipes Lis S}&‘efﬂlq{r&%ct%@ €fogybreakdown due to
stored in the capacitor bank 24 results in a hi gh

clectrigg) qagegs- di f f erence between the feeding lines at
SRREES Rt AERept Ay ARSI Oh M AR dypicied n
Figuredl €titerhiglairdyctansedinit S0viacitles dcdinbSac 68 (g cheinfesdibdina Iﬁ@l‘med by
45b nee s to be However, in prac ice, the
Shaplw%@fé g fsspective g??%}:_@ linge pte é?fﬁ%weé’vg BHY T?d’fe\ﬂa‘a ?‘Sg cr
1nducl‘,%$éteﬁﬁE% c'tlﬂcgﬂué/ Rblng h fﬂaﬁctﬁﬁc%qﬁl?tq%teﬁﬂéﬁ M4 Anday relaﬁce conductive

par te heati ng chanb 42, punp 43,
lossesam elatﬁlratetderoreﬂfﬂﬁ feqg. adacdmagretat eoi2 lampy Be bsetdan ¢hesapile 55a 55b. The use

of such g PG i 0 SRR el e n e OF i TUBEE hshoutd be

apprefiBtéd DBe 3Pt Rtk O5O Ry Afso loPBrateiR al Bhdur &f-saldhted dﬁ'@glme A suitable
conse%l;ent ly will only reach one of t he two fee

mduct@;l@ﬂ iespendonienner chargiag timsewhich dm itp furn Hepaside pe evasgble power of a
chargmgﬁmﬂeforng(l[aﬁly C ! ftotzcﬂu' tar&ﬁer})?2 n%aei x%wage SF b gi\?adnd charging time of 10

us wonl Okt mgﬁmdﬁﬂnm&ﬁca@fermedslﬁﬁmlyo{ sﬂdaer Hesiaftime, i.e. 1 us
invention. In this enbodi nent, the assenbly further

would lged t@opeeuramnngmduqi@metoéﬁ&é roHi Thegiteraigd gopsifbeaay include a

ferronlcliahgglrﬁ ?en?la & ({g%a nan(ft): ?ﬁ allg Ocaw §B§Q§J %ubnt((:)t gble operation at a

frequéhcicB oﬁﬁbbljt $niioi keTy, Ce. a%a:din&lﬁlb Giegaerch f&dnint EUVSbaﬁceSAddnmnally,
Pat ent Appljcation Publication 2006/ 001 1864

he
such adlayy bte g mreadiapPndrdivEY skhaP R0 3d 00-ABed aéonfparatwely high
Curie ?@n%;ﬁe%&th?e (If a%éngt 40-5h e4§$‘%1 “:I‘ﬁ al(’f OI SF %rgbgcﬁ&lgﬁtai aﬁlr:ﬁ%cp &bre 56 includes

ns an
anoth@ foAb@eghdiy neddrial SiicoBSerrione el ectrons wil | dr op to a

| ower band than t

It should be apprec1ated that the schematic representation of the saturated core 56 between
the two coils 51a, 51b does not mean that the saturated core 56 is placed between the two coils
51a, 51b. In reality, both coils 51a, 51b are generally winded around the saturated core 56.
Alternatively, both coils 51a, 51b may be provided with their own saturated core 56.

Additionally, it should be appreciated, that in an embodiment as described with reference to

Figure 4, in which only one of the two jets 23a, 23b is decoupled, only one of the coils 51a, 51b
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conduction band of atons in the pinch and consequently
produce af orenentioned radiation 29. For an efficient
woperatisen of the radiation source SO, i.e. tBCT/NL2007/050187
is predBnl I THZR, €T6T i8YanR5EDa il Blﬁar% e i9kepthea eiduani |pbtent1al only
formed by the two jets 23a capaC|tor bank 24 and
jet 23awgld ke CBﬂﬂYﬂﬂ@uPEﬁ@YCPﬁﬁéﬂ circuit”, needs to be as

[
el LR el B B ML SRS B s
for expipras®farics 23agRsh mdeigii@rc et aJlﬁbsitl(ﬁl(buleu tHabh eey icoli¢ce a&eﬁlcally
this aspect, as it provides a h i nduct ance hetwee

conducipgrmaieriahalzgady disieegraied & dr@ﬁlrft% r\ﬁé%‘??P]teéF?:ﬁ’lﬁtélz% %%l a different
o054 PR EAEDRHRRR ay Gy FAREREEHASHERTIT AR ansdiionn
high thigitanicadoit 68 nceostmintd bétweee veasptve ire A2a @ZbdlmdfeqdhadMes 63a, 63b.

before.th i,n di sch e .30. enbodi t, the .
The (33bEud iR Brgar b T oREr B B R g s e Apdapectively
towar@lsh@e FaRIBEIK QhtcRANK 12dholRGR dpE%cYat&lntﬂatttﬁe thRabaR 1an§ 63a, 63b may be
ot her side of the capacitor 24 positively,
connegied @ha jurstior psatcd éetawdn ﬁwdmtw@alcmah geiuatmeceelqmaﬁﬂ almi the feedback
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sqxg@@tentlal and renmains at this potentlal due to the
presence of the high inductance unit 50. | n another
Evitileriicaaatieirs 3 63b pEca I@H&q’f@éﬁeS%ﬂY gt aemﬁﬂﬁlcgmte@u@lbelecmcally
f 1t
condu%ﬁ% &?{‘begﬁlsot(s)éregﬁrg% aetle%c%gfigs?ﬁgﬂ e'iso£3 e ) %rﬁlgigﬁ Sel%gu[e (%1s1n‘ﬁgrated into
dropleltamaﬂedlmlg t]hmmkteﬂél ing sg’[gb@lmslaﬁmr |1snndit|]p|08s1b:1a$teth1s ¢mbodiment. In such a
nbodi nent , HW; gh i.nductance unit does not decoupl e
case ﬂt“h’émfre‘{lrcﬂga‘t”o pe ﬁh"r‘i’a%lr%“tﬁ -ound potential, but only
ir{‘ﬁleJeﬁ{boag’ﬁbm Witlvein Sg &Q%n%ta%gltfoﬁaltlﬁ%l ﬁﬂdQ&aﬁ&%&% B¥ludes two
the pul sed charger 517 In such an enbodi ment, a punp
coils 613, pEb.wBhdh qnlloioacBMdﬁ ot abicedbiadiolune dauspbxblnglrmtmal callected in

resers G B2 o PoRscivean e b€ sl GRF Rt T SRR et for cach
feedbaTqulﬂél BOFIred O ARGEndPart 0SB k&@é&%?ee%lb@@d lin@%3@o r&PBetive

for each feeding I'ine formed by shaping part of the
windingss fegrowide higheti indudtinge salups, 6ne duipdengey bighiimdlickgss umipretention
tlmes P g I deeduglc & ec{u{:tlved]to(s:ste?nacseau%rgteal Eare (and tgt hf'e%rglm%gge%{c corg may be
tance Ui and o’ r'e

used 1ﬁ andéilsior e, d1ds Ias us@oﬁs@t:hl h 3itachtidoee 66 cnddl@.th@rcalization of an
ferronagnetlc core, be used in the coils 55a, 55b.

inductpRee fdb0 bl Ofc ﬁSéh%lfl llif? aPRacIasH the gatutatad) cosc phmay also operate in a
lmearr(ﬁéﬂ éazfﬁtafeﬁpreg &n@%%ﬂ%‘ﬂfet ifiGa E: 1§)de%%%&e% a’cha 1%1?1%“[ rge wh1ch in its

reci at e saturate core may al so~oper at
turn depends bn nedlab(oymives af achdrgol) une gl oreexakipbii tethll célarge of 2 mC a
i nduct ance i s dependent on a charging tine, whi

voltagead 244 Y, apd pagias SimeR/ali0) Hipyerls srpBlt e minigkup &dﬁgta}we of 1 mH.
S1m1lé+w % sﬂg ?e% cﬁ?ﬁ%ﬂ%htgirl%qnt ?E@ Ivvo%ﬂ?le%gtooi m?mﬁiiggl 1?1%]}5((:8%”{(:@%? 0.01 mH..

The sftuRitdiLgdre B4lHaY @ﬁﬁt&ile nahobfylstaSilIvyl 1ikel METGLSY80Z808ICO to enable
operat(i(t]rlaeEtQaI frr]egquterllcqgs of 5- 100 ngﬁ ¢. a reasonable frequency for an EUV source..
Additionally, such alloys have a high magnetic conductivity, i.e. 50,000 - 100,000, and a
comparatively high Curie temperature of about 400 — 450 °C. In an other embodiment, the
saturated core 64 includes a ferrite.

Again, it should be appreciated, that the schematic representation of the saturated

core 64 between the two coils 61a, 61b does not mean that the saturated core 64 is placed
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woul d ead to a m ni muminductance of 0.01 nH The
saturated core 56 may include a ferromagnetic
woredoen2aby e.g. a nanocrystal alloy |ike METGRASI/RGEDH7/050187
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conparatively high Curie tenperature of about 400 -

450 C. In an other enbodi nent, the saturated core 56
iArltdnbulgtea)eaidﬁ@trb@renﬁ@my MWbiim thimteet foghe use, o litloographic apparatus in

ferrite. iat d that the schemati
the mpnifcturg of i¢% ?‘81‘181 %&ftgogeplﬂgﬁmﬂui ﬁﬁ‘e%ﬂbed herein
may Ha\\® 0@1@1L Jtpﬁ)h%é{%ns 5sl1*éh @9&}% Iﬂﬁ{ufaﬂ?ﬁﬁf@ of ﬁﬁé%rgtgg ggﬁ’éag %}ﬁd&l}i’sﬁ guidance and

core I's placed between the two coi 5. _
detectrcelapatttegps fpompgretic ldemBinameB ohcsa flat- g@nbdlapllays, Winideaystal displays

(LCD%;EH n%ét 21? %‘%&é’l ;;lg,deég g{ 21\%5%1 /_\al\Bltp{ee{%?at %ci t¥1 }éique corﬁext of such
altern8@icppliediofOrady 96e o AtlditdrhRralalar; of fdl&ﬁ&h*élﬁ & be considered as
appreciated, that in an enbodi nent as described with

synonyIoey BB dhe BOr gruel Ermp RSURRirER” @mrtgfrgéh@rmn t Frapgafiyely. The

substrjg%t@fegr%@ to g&?m rﬁaﬁgt?cﬁg&ls?% P&%ké’ o nC : elt%’ g'lgfgt ?)éa%:hﬂe a track (a

I'S presen I NS
tool tieh apgatly appligsetlagdhf irsik epi swutistrate@nd dedtl@sttea tipmled resist), a

nly jet 3aW|IIbe|dut|veI coupl.ed by coil
metmg&%a toqlﬁgfléaan GiDereeB N |W CEHpD] 1 Wﬂ)iﬁ» ﬂ?ﬁ Jisqlosure hespanpgy be applied
to suchGREBARK s%EhE rﬂr&xés&ﬁ%@aw PEEESBE VXstrite S b@ﬁ%g&k&l more than

reservoirs 25a Figure 2, at a position such
once, fdratxamhleyin ooder erereak @cnultldaYdr)ICcm’tharrcthe tﬁgmrmbﬁralteaused herein may

ready,di sintegrated in. dro for
atso e G Rege SRS Condling RS ProshSAZNERT or
ARGOUR dpesiRYcRecHERY hal dbddligadRlabaNIRMBOLisc SeRitoliffents of the
in Fi lgiure 6, an additional high inductance unit 60 is

core

inventp@smtt o peictof wpbenl Htwarapby ris webhe amw@tn@l tlfaéé@batdntlon may be
63b The f edbac | nes, 63a ran r
used 1rr%é){heerrl %ﬁ)%watl C({r eéal%}y él%’lé 1(1)1;I ¢ %ragléya an% errees% (%((): S[|Q)§e lows, is not

limitetl awvapiital tithegfapryl Hﬁ@rhpﬁﬂtﬂttﬁ@@rélﬁhy d topsgl@pﬂl}dmbepatternmg deV1ce defines
appreci ated that the feedback |ines 63a, 63b may
the padigrvfasatedions subsirate T hotoppaaaheel the Patanng Wevise énamb@ pagssed into a

layer glg Ig%lgﬂ @g?ﬁé@t@(fffe H{ﬂ)’sttr?t %ﬁ%ﬁ&? ﬁle I sgg[kfé&ifret? §§ té’aﬁﬁ(}%ﬁﬁgierf;e%tromagne‘uc

ma sin I ne
radiatfeinghiae, ficssirstor Ifta:y)nﬂ)llmon ehatat. Bleppatatreng &svitchie moved out of the
serv0|rs 62a, 62h are no | onger necessarily at a

resist lggungiadptghn i affer dredetis REYPY conductive material of

FROAAL erRl£oh? AESbeaht KSed ﬁ‘ér&n%ﬁ@om;%%p all 'f'yﬂ%b QF'Elgct?omagneUc
are disintegrated into droplets ctin

radiativat @cluding wiravigieh@lé) naégtepn(n g hasmng@twmm @” qrrabtnhﬂ 35, 355,
2u8, (GT0PY e o 4K o SPGB R PGl e it @ctengtn in
the rahgteofadoly hin? rh@'wél‘l' BhpattRIIEdaARCQIcH AL TorBbbahRGr UReEok WEms.

coils 6la, Each coil corresponds with a feedback
The éermy densy cwlﬁrﬁ therpaniext allowsemag gelerto any one or combination of various

types of optical components, including refractive, reflective, magnetic, electromagnetic and
electrostatic optical components.

While specific embodiments of the invention have been described above, it will be
appreciated that the invention may be practiced otherwise than as described.

The descriptions above are intended to be illustrative, not limiting. Thus, it will be

apparent to one skilled in the art that modifications may be made to the invention as described
11



reservoirs 62a, 62b respectively towards the feedback
system 40. The coils 6la, 61b for each feedback Iine
wae@7fizsoed by shaping part of the respective PepdNbhz0k050187
witholt départinBtfni BRRE6Hd MRhMEIATHNES outTRId¥.0vi de hi gher
i nduct ance val ues, and thus | onger high inductance
unit retention tinmes, and to reduce conductive | osses,
a saturated core 64, e.g. a ferromagnetic core, may be
used in the coils 6la, 61b. The use of such a
saturated core 64 enables the realization of an
i nductance of 0.01-101H As should be appreciated, the
saturated core 64 nmay al so operate in a linear
(non-saturated) reginme. A suitable inductance is
dependent on a charging tinme, which in its turn
depends on avail abl e power of a charging unit. For
exanple, a total charge of 2 nC, a voltage of 2.4 kV
and charging time of 10 nms would result in a m ni num
i nductance of 1 nH Simlarly, a shorter charging
time, i.e. 1 ns would lead to a m ni mum i nduct ance of
0.01 nH.. The saturated core 64 may include a
nanocrystal alloy |ike METGAS 2605 CO to enabl e

operation at a frequencies of 5-100 kHz, i.e. a
reasonabl e frequency for an EUV source.. Additionally,
such all oys have a high magnetic conductivity, i.e.

50, 000 - 100,000, and a conparatively high Curie
tenperature of about 400 - 450 C. In an other

enbodi nent, the saturated core 64 includes a ferrite.
Again, it should be appreciated, that the schematic
representation of the saturated core 64 between the
two coils 6la, 61b does not nean that the saturated
core 64 is placedbetween the two coils 6la, 61b. In
reality, both coils 5l1a, 51b are generally w nded
around the saturated core 56. Alternatively, both
coils 6la, 61b may be provided with their own
saturated core 64. Al though specific reference may be
made in this text to the use of |ithographic apparatus
in the manufacture of I1Cs, it should be understood
that the |ithographic apparatus described herein may
have ot her applications, such as the manufacture of

i ntegrated optical systens, guidance and detection
patterns for magnetic domai n nenories, flat-pane

di spl ays, liquid-crystal displays (LCDs), thin-film
magneti ¢ heads, etc. It should be appreciated that, in
the context of such alternative applications, any use
of the terns "wafer"” or "die" herein may be consi dered
as synonynmous with the nore general ternms "substrate"
or "target portion", respectively. The substrate
referred to herein may be processed, before or after
exposure, in for exanple a track (a tool that
typically applies a layer of resist to a substrate and
devel ops the exposed resist), a netrol ogy tool and/or
an inspection tool. Were applicable, the disclosure
herein may be applied

12



to such and ot her substrate processing tools. Further,
the substrate nay be processed nore than once, for
we@x@npteoi n order to create a multi-layer |IC, BOI/Nh207/050187
WHALIMS ¢esmmephstrate used herein may also refer to a
substrate that already contains nultiple processed
| ayers. Al though specific reference may have been nade

1. %%ga‘@%ﬁ% F\E%r?&?cn?é raﬂ[ﬁ%ﬁ g%g e?ec lea 1{‘ Spérﬂ‘éﬁ ’&gécﬁé}gé "Lomprising:

ap?mt etﬁcabedaﬁdraiecbﬁteelbmc&m ihe rﬁrmyid ldecoud e&ctradealbdineg configured at a
. apg icatjons, for exanple.i r|nt l'ithography, an
distangg, Gp@ ¢agh ofishpvdah aélpwmem%om Agang %@%WS@%W@WGWGW the
fhﬁah&%&%ﬂ&@%@%oan inmprint |ithography a topography in a
patterning device defines the pattern created on a
3umamnat@mkfheuumﬂygomnhmdmﬁafhﬂt@annénmﬂmghd&mumedﬂn@data
re resi ed to
sooond TR LT MR s (o Bl badk PaiefFaf slogh pgischaree
energﬁ he&hetl 95REE Rinitfo’ FYh@pla&ila, thehkst cRERSRUER0Rd eRctrode and capacitor
onbi nation thereof. The patterning device is noved
bank fmtmrrgfant dhectriesiraut, bareimg leaspéietfiestreldctrogle lszfﬁmad b}h@l clectrically

di at | an used
conac i flidsfpioida = I ¢5Huling 85 Bt Pl @y cBRBRint
b @Bargéd @Anedt@CloUHE Nkt WriniraY hed/6t the s8ond &dindddl 0bn @€l to charge
havi ng a wavel ength of or about 365, 355, 248, 193,
the camsrzwégarykz@ e FHAINSMABNE a0t r a- vi ol et (EWV)
g?g%%‘ri#% 1fﬁdlgc§arg:e upﬁé)s&g%%lt IIYi%}{‘géng ggﬁ%ﬁrgt J%ﬁ)%nélqg% ﬁlfesta fem%dmg line
for claztricalle dbcamplibg drsselecthiecitaiitm "1 ens™, where t he cont ext
allows, may refer to any one or conbination of various
types of optical conponents, including refractive,
2. A%felg?%'[u\éeaccd}'&gg &4 bl‘élm ql FELERATRY Pa%ﬁdtﬁmqg]ﬂUV radiation.
el ectrostatic optical conponents. Wile specific
enbodi ments of the invention have been descri bed

5. R0 apPueh abtortind SRR TonBirenahd Bcketien PUSRLE e
descri ptions above are intended to be illustrative,

not limting. Thus, it wll be apparent to one skilled
4. Armapheraakstacwémgrﬁ@ahafmdafurfzhnlscqmylsm made to the

I ;I%{%h elag}nco% 1 ursee t bedtb tggé)e%t deH]Ia rg} ll@E%l {\/E%‘l Paseir Ce%ﬂ econﬁgured
to parfipipasabositd OE cRERREICY &gldﬁlatdﬂlg'ﬂﬂﬁi@n by an electrically

operated di scharge, conprising: a first electrode and

a second electrode, the first and second el ectrode

Qﬁ a%g’s fab&ﬂ'aﬁg (?I:laﬂn q' Vc‘/hégﬁlethé G, Hdlﬂ:tt%l%é uﬁ\ft] 'c&li]lprises a first

Ignition-o 'asma 1 n a gas us

coﬂﬂhﬁkd@enumhﬁf&aﬁﬁtﬁﬁ@@g$meond el ectrode; a capacitor

bank electrically connected at a first termnal to the

first electrode and at a second termnal to the second
6. %n%haﬁﬁﬁ ’acéd?ﬁmg%’@ﬁhﬁ ar Wﬁé}@ﬁl 1RO R4t QUL %‘ﬁiaﬂe@ p%ﬁ%% Provided with a

di scharge energy needed for the ignition of

first sgiieagadgore.ne first el ectrode, second eIectrode and

capaci t or

7. An apparatus according to claim 6, wherein the first saturated core includes a

ferromagnetic material of a group comprising a nanocrystal alloy.

8. An apparatus according to claim 7, wherein the nanocrystal alloy is METGLAS or a ferrite.
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bank formng an electric circuit, wherein at |east the
first electrode is formed by an electrically
waeoendazesdng fluid supplied via a first feedi ngP¢T/NE2007/050187

9. hepppiaaikatelidindid Bam 60WREkRI the fitst GbANSQIct6RB AR iLehnfigured to
tothe first termnal and/or the second term na

provigepyf indptange v 0O akdyett he capacitor bank in a time
varyi ng manner; and a first high inductance unit
provi ded upstreamof the first termnal in the first
10. tAaeqbbmgtdsiaﬁ@)rﬂmg tetlath | whtrein e ciedt ddding lidkeoalpeiséyd first nozzle
circuit paratus according to claiml, wherein
configuged ﬁoaa?\afl? Ehe f}rgt eéwoel%\a} heilgm OfsaJemf a&a@rlak us
according to claim1, wherein the charger is a pul sed
charger. 4. An apparatus according to claim1, further
11. Aomppasiusgrecadingseclaine 46 wloardingbe sdtetiol foludes higroup of elements
asequs. b roviding a | aser beam configured to
Com@%%PgPavP ugbgg%Wék%mﬁﬁéggP%btricaIIy conducting fluid
5. An apparatus according to claim1, wherein the

first high inductance unit conprises a first _
12.  Asidppsiatsedcqudingitoplagh 1t Wberﬁinrtbc fits¢ elgicigdd is fierme@ byam clectrically

di
condugp Eg? hat us 1e‘éov:1a g’%st f%edbr}go meaaéléi ti\?\?§eﬁo & ?le&g({c{e §%\f d‘lr’[lgii é)g an

electrié@lﬂ}econﬁucbﬁﬁg AREANHH1IE VAEC & Hcdhd GectimedIn@] e Girst WK € ine comprising
the first saturated core includes a ferromagnetic

a firstpgrde davnyrean (§e Sy [awp icanliigyred wanewds diedirsiglecpde g the form
ofaft ‘roé@ %@?gé?att#ﬁl aafﬁﬁ?ﬁe?ée@%g{%_ié@ hik Zogpﬁhﬁﬁ? 'a@g&olﬁgﬁlozzle downstream
the seaqﬁmatbﬁmusl c&mﬁgm(éd ngpitoeidelthd sacbnd lﬂhelr(&ienn tHeefofrho$t sbidogh jet of the

| nduct ance unit |s conflgured to r g n i nduct ance
matergy, 3y hg1e1q gheanparpgs Hapih A SPRPHETL sg& gncﬁ:@tagpeaprm ypstream the
t I
e s e e Ty S’%?tﬁféglﬁﬁiﬁ%ﬁ@%s?% SRy gireui
t he forn1of a jet of a material. 11. An apparatus
cordl Ia|n110 erein th ncl u
3. 0cpeBR ka0 B A PoriGe Biche Ry Risianfs uiif SomBrises a i
co1l-s1§’d'1‘)@ﬂ QbrtlontdTith Mirsd Redifp 13 BAL ﬁietééc&ﬁqggmnaacth&eqinw d¥mbrises a
wherein the first electrode is formed by an
secong ceidshaped Ipbytionen ducsccoryl febding liseppl i ed via a first
feeding line and the second el ectrode is forned by an
el ectrically conducting fluid supplied via a second
14. heegbagtusiaberdinpeo tliafnstl 3 fweledtinghd fifke c6iRibes boidioa is provided with a
first nozzle downstreamthe first term nal configured
first satgrafdsareiand the segond cogishance GAEIqS PHYided viint Sea>0¥1ﬁ1 paprated core.
jet of a material, and the second feeding line
conprising a second nozzle downstreamthe second
15. Aarappmatus caoaftfrdigg tedlaino 14 whvircie at hastsme off theefirsicdanoated core and the

ahe form of seco? (Jet of the
second saturated core 1ncludes a ferromagnetic materlal of a group comprising a nanocrystal

alloy.

16.  An apparatus according to claim 15, wherein the nanocyrstal alloy is METGLAS or a

ferrite.

17. An apparatus according to claim 15, wherein at least one of the first high inductance unit

and the second high inductance unit is configured to provide an inductance of 0.01-10 mH.
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material, wherein the apparatus further conprises a
second hi gh inductance unit upstreamthe second
wo eooritzeebl i n t he second feeding line for el ectP@ALRP7/050187

18.  A@GPRhaiRACENEIng@6lalh ¢2 Ok hiditintthe hdteriA iRIARRE AlgSup of clements

according to claim 12, wherein the first hi gh
COHmﬂﬁ@&Eﬂaﬁgwnuﬁﬁﬂw@bﬁﬁmﬁéé@uﬁlf|rst coi | - shaped portion

of the first feeding |ine and the second high

i nductance unit conprises a second coil -shaped portion
19. membaaﬁsaﬁaﬂdEQQQEMQnHOmbﬁh&4mnﬁmwﬁ@paratus according

to claim1l rein the first coil-s ed portion

5%%9%@&0@%69 tq follget félﬁﬂ%@éf@dﬁ@@fﬂ%l aéﬁ@o%lﬁ%n aewbisl the jet has
dmnﬁ&&&kd%ﬁ&%ﬁ%uport'on is provided with a second

saturated core. 15. An apparatus according to claim

14, wherein at |east one of the first saturated core

t he secon sat ur at core | clude rrona neti
0. ApranSarecatign du bofo e TRy B piioRry B QPTapes & feservoi
conﬁgh@ed tﬁrboﬁ%fl‘ﬁ@1kﬂ§f il %‘Eé'flia'ﬂ 8nd £ feeliBdcm s%s':“tem%ﬁﬁ%lr@d tdRedback the
nanocyr st al is METGAS or a feirite .

matergph p(dire&tedsn &memivmgtmrdﬂ the hirst Seediniedimsi, thedecdbaekssystsnecomprising
of the fir uct ance un second
R aeE™tanre A B FEPE P Ebw RSt B URSF ARt eued o form
a melodf the ktaldmatdridB. An apparatus according to claim12,
wherein the materjal includes a group of elenents

& bt Famagied tnthe ifind ifeadingling onferisd Ao Filter qomfanpnation fromy the melt

Ofﬂwqgﬁgﬁﬁlaﬁlaccordlng to claim10, further conprising: a
reservolir configured to collect the jet of the

apusipicahfigircd tpmanp ilemadt fradithdinkchehjmberhiawards the filter.

di sintegrated in droplets. 20. An apparatus accordi ng

to claim10, wherein the apparatus further conprises a
21. A%SB.Z)F)XI%JH{S agaﬂaﬂng% @l%ntl 90 C\Qlllérgiﬁtthé Htseﬂvgfr cgﬁl{)ﬁl&% a ﬁrst collecting unit

k 'system confi gur ed back

configuned toetode¢tahe matlehebttfeue jehcorhespoebeg toothe ﬁlr&twlaacttedd lbes apparatus

furthel B P e b G BT st e (R e fedgen the
reservid® dnd tereB@ 8K ks tmﬁollected to forma nelt of the

certain material; a filter connected to the first
feedlng l'ine conflgured to fllter contam nation from

er t
third édﬂLsnﬁped Porfion Mhami@sarf@ddusckalmor ding to claim 20,
wherein the reservoir conprises a first collecting
unit configured to collect the naterial of the jet
r , K . .
AOYRERARIL 000 Pk PR REL! B0 B BRRRR A e it
a thirdusutdrated caref i r st f eedback I|ne betmeen t he

An mg)p%ra us%E?c%r ]%gg?anat%{]l % Lay ere néng”IH hg%\qlg{nggé{%ﬁc% unfl comprises a

24.  An apparatus according to claim 23, wherein the third saturated core includes a

ferromagnetic material of a group comprising a nanocrystal alloy.

25. An apparatus according to claim 24, wherein the nanocrystal allow is METGLAS or a

ferrite.

26. An apparatus according to claim 23, wherein the third high inductance unit is configured to

provide an inductance of 0.01-10 mH.
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reservoir and the feedback system 22. An apparatus
according to claim21, wherein the third high
WO pbaar@ace unit conprises a third coil - shapedP@DNL200MV050187

in the first feedback Iine. 23. An apparatus according

to claim22, wherein the third coil-shaped portion is
27, pncwpgetsweedridiaginplemm 43t lyrthere@ngwis®g: 24. An appar at us

3GEQT NN Qo RTNE RN Gl NG ALl RhEA o

Core rncludes & erromagnetic faterial of a group

8 Qeqontl $¢sagyoar gvangerey 3¢ abllcal thogecond jetAl tidpgatat sterial; and

according to claim24, wherein the nanocrystal allow

P deqibady NSieBY connpepg forthe [oss respiy ol i S 4eedbecdy [iergdite the second

: Week e Mpalt! i

reser B S ay R UBL Ee Teat RshDe PO TR b G back the
certaimagppcdtaasdac der fdsrapdtsocaldaesordds tofwardsttbe first feeding line and/or the

rising; first reservoir .configured to collect
secon ek e fhggfosgbach s SEBY tTRISRE er i al  a second
I esenRichasBef dodHERE foQh& fist 86d scebR 28506 cb@ﬁ%u@éd fohfelt the
certain material; and a feedback system connected to

matertahes fespestivels seleatéd topeam a nfaltrafithd essbmmktcriphe and to

the second reservoir Vi .second f§eedback |in he

Focabgtin CyRFIRt K, g SRR TR ORE S eP e W configurea o
filter €itdndinAtidrkremitad meRlok eetifgledidl; 4dde first and second

reservoir towards the first feeding line and/or the

secon@umasaniigirrd Hepumn demadubamihs st sharebrrgpvaidsge filter,
Whereii‘[iﬂhte al gﬁg{[&g is @ﬁgﬁﬁgg%gea Qiit {ﬁet%l&&el El%ltiﬁ&%t%%g gﬂﬁj downstream the first

eservolr con to nme eria
reservo@sp et firgefeydieok liec bedla faurfhdrigh mdoethhceafnit dvevrseedmithe second
material; a %ilter,connected to the first feeding line
reservaHdp gt Srendsleediak 1iBedi ng 1ine configured to filter
contam nation fromthe nelt of the material; and a
punp configured to punp the nelt fromthe nelt chanber
28.  Aoveppasiushecdrding ¢o ¢lawm v eviereinehathpdrhaghumdigafagrunifeomprises a

thivd G hepeCaotiba stk e 850 PEdutEhieh HRREHEGM comrise
a fourttP&ditdhaPb@Portibal U tha Ré@nd Teddbast r eam t he second
reservolr 1n the second feedback line. 28. An

apparatus according to claim27, wherein the third

i gh inductance unit.cogprises hird..cail-shaped. : :
BuPbpb ARG ARERe 1Tk biny FEREAGER e b Rhes BT provided it

a thirhéa@lraicd due] anthe Usirth €OPHap&Epordiof urblidedivithsifapel saturated core.
portion in the second feedback |ine. 29. An apparatus
according to claim 28, wherein the third coil-shaped

30. g%ra&)b%tdlssacwrﬁ)i\ﬁ% 4Sdiakh Eb, wherein at least one of the third saturated core and the

fourth saturated core includes a ferromagnetic material of a group comprising a nanocrystal alloy.

31.  An apparatus according to claim 30, wherein the nanocrystal alloy is METGLAS or a

ferrite.

32.  An apparatus according to claim 29, wherein at least one of the third high inductance unit

and the fourth high inductance unit is configured to provide an inductance of 0.01-10 mH.

33. A lithographic apparatus, comprising:

an illumination system configured to condition a radiation beam;
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a third saturated core, and the fourth coil -shaped
portion is provided with a fourth saturated core. 30.
waoappmeat us according to claim29, wherein apCT/mRII07/050187

QREpIrt donEighiet 6l sigpbH aaa@emey @ vadedihe hattémitpt device bemg configured
saturated core includes a ferronagnetlc materi al of

to ImppFtglip raddntioni bsmgvith s BaftseR Ysitsagrogiticetjon @iformg paﬁﬁaechtadsatwn
bemnaccordlng to claim30, wherein the nanocrystal all oy

s METGAS or a ferrite. 32. An apparatus according to
alsabsmaRAableket@iutedio Hotds tusneatepind he third high
i nductance unit and the fourth high |nductance unit is
é@FﬁJPCd@PéMSt?@ HPBGYTES LapFOl q%a@etpaﬁ%réefbmd@tle& ¢3M pffo aigreet portion

of the/'s\ulbétlta@ ﬁleq fn@ﬁ&% dys%qp(gﬂlﬁr'ﬁég an %ﬁpe{réthy P 'f)%dugﬁlg radiation

system’con |gure to condition a radiatf'on beam
byangbppmaﬂyopmﬁ%@@m@ﬁmg@tbumnmmﬁu&nqmqﬂﬁ&@nlng deV|ce t he

tt b fi
Pac AEPo s Gt aofbibdi ek o ShY elefiate teine
conﬁé&édﬁt% cﬁﬁﬁﬂ&rfﬂﬁﬁi ch AR v RRIW s @ni%'elﬁ St b plRnaRh Gascous medium

configured to hold a substrate; and a projection
betwesy gredmsicandfsegandeddeatiodpyr oj ect the patterned radiation

beam aqnt g..a it a tion of

the. e R ATy BR - eSlen oL o Rl T TR ctroae and ata
second e ehie ﬂgthé&@édﬁﬂlew&trb&e e @lpecitdribadt tohfppesdabetdre a discharge

di scharge, the apparatus conprising a first el ectrode
energy Aepdgd Sertba endioscaribeiplasmmehe fipst elegieries ssand cleptaderapd sapacitor

bank %%N%Saﬁo@édtﬁy El?&utagvh@reﬂ‘l é:ttl@a!ggﬁlefffrﬁ@le%ﬁgge ﬁtfgﬁﬁed\w %ﬁpelectrlcally

tion of 'a plasma I n a gaseous
conduoghgEeid shbphefdl Vish ﬁastdeaimgolmé dieexppmadxs ;furdhee apmpntmg

bank e] ectrically copnected at a t term nal e
fir s%cgré@twaa@t%@ tg? ?ﬂast esugrban ? N a¢copd tqrppdn é %gdlred to

charg@lth%cf:tag&%%r béﬁn%@ﬁﬁ&%&&frﬁg%ep Qpfigured to store a

di scharge energy needed for the ignition of the
pl asadirstthingh ihiluctancelued tprodésd wstreand oéihedirstddmniazldn the first feeding
. capaci tor bank formn n ectric.circuit, wherein at
ine o FHRFd BeeteeRip drBhpoBE cReTE bt by “an ol oetr i cal 1y
conducting fluid supplied via a first feeding line,
t he apparatus further conprising a charger connected
34. ﬁ@ apn@raqurf@t prodeamgeadiatiod by en chestrgay aperaied isshdrge comprising:

1rst [roge and a? she%5 ele(;} ocf:é{aﬁ'% 1r%;[%£1 beac%kg Ir?geé:?ra&e ligemg configured at a

distanbé ﬁ‘éhﬂ@dh lcbﬂ&t e aﬁ)lf)w% henifidrt St a pleshia hed gdsBodshBediiimhPetween the
feeding |ine configured to electrically decouple the
ﬁ“ta@ﬂﬁﬁpﬂ glegtrodsyi t . 34. An apparatus for produci ng

LS PRI LR RS SR
secontl ignifinal $d4 thasdecamd etaedodd, elnt capde tdp damgcadizgiragio athrad dacharge
energy needed for the ignition of the plasma, the first electrode, second electrode and capacitor
bank forming an electric circuit, wherein the first electrode is formed by an electrically
conducting fluid supplied via a first feeding line, and the second electrode is formed by
electrically conducting fluid supplied via a second feeding line, the first feeding line comprising
a first nozzle configured to provide the first electrode in the form of a first jet of a material and
the second feeding line comprising a second nozzle configured to provide the second electrode in

the form of a second jet of a material, the apparatus further comprising:

a charger configured to charge the capacitor bank in a time varying manner;
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di stance from each other which allows ignition of a
pl asma in a gaseous nedi um between the first and
w@emongbsel ect rode; a capacitor bank el ectri cal PGIT/NL2007/050187

& Pin edteil dadtaree funltroi@sdifiatarh ehe Mgt feirhinhl BIBEFiFsOBRding line, the
and at a second termnal to the second el ectrode, the

first hgghpadwatasice bateowprising afue qod-shersdepoation elchafie feedinegine:
r S
Qﬁgcg)?lg hg%l 1n8@c%aﬂcg rﬁ'nft é’g 1(% e&;{éﬁ dzm& g%’earg%f: I{dhtggltl él %1 the second feeding
line, tAd1seebed highdndictadiod tinit lt‘thﬁpléslﬁlg & beohdl esil-skedped poaida df $he second
formed by an electrically conducting fluid supplied
feedingjlgicy first feeding line, and the second el ectrode is
formed by electrically conducting fluid supplied via a
second feeding line, the first feeding |ine conprising
35.  anfappstatus@zairding om tlagu B édvhaeiprtaradetibvhes EUVshdiation.
el ectrode in the formof a first jet of a naterial and
the second feeding Iine conprising a second nozzle
36. %%Hpb%fd@cécé&dﬁg%/ tidfn thevrasiange elaesd: EQQ? ulk&d élﬁ?%]efror m
of a second jet of a material, the apparatus furt
conpr|S|ng a charger conflgured to charge t he
apaci t i rst. high
7. AERer R a8t Bolads VHSH 2o FERESHiRert pEhiar s or te second
coﬂ-shefpeﬂ Rertfonris provRRAiwith 4 tdd@atctiRerd i rst hi gh i nductance
unit conprising a first coil-shaped portion of the
first feeding line; a second high inductance unit
38, PopHas RS Ly e A SR ol BRI Rrromagnetic
matertab frpm Sgiogp aompdng a aendergitdpdy.porti on of the second
feeding line. 35. An apparatus according to claim 34,
wherein the radiation is EUV radiation. 36. An
39. %p%bﬁlaf{ﬁ a@&ﬁﬁi'ng & glafnq 3§ | @héﬁnﬁﬁl n%&ﬁ%‘te{] aflgfls%E'T@%%S or a ferrite.
IS pul sed ¢ ger. . An apparatus according t
clai m 34, wherein the flrst coi | -shaped portion and/or
t.he second coil - ped ortion js.provide ith a
10, AlaPiags seGruine 38 SRR DokieaR b aBL Biehisgielis ot pavor sccond
high iBductIMI€ iRt s dolﬂﬁgﬁl%td 46 ?ioe«mecannﬁdadﬁﬁicél d€6.02-10 mH.
ferromagnetic material froma group conprising a
nanocrystal alloy. 39. An apparatus according to claim
wherel h. nano st al alloy is METGLAS or a
%de“cte thitfactilisib] metﬁ?%ztcﬁls}lpélélcér ding to claim 37,
MlﬁiﬁcﬁnglreideﬁIffo‘iﬁ a Pac@ehldnrsdu@te 30eRgued fo ROdUR radi@e@risy an
%@Q i nductance unit is configured to provide an
clectricplly, epcapied disehane e theypdigHon gource gorgisinge manuf act uri ng
et hQ‘flirst SRS e?&?cy Ligl ert‘ﬁg Il .08 oI ﬁme%ctro%e belrrlg
radi at1 on source con |gure roduce radiation
Conﬁ@llrﬁbft‘[ral disthriop fnn& emhefdhea‘lvslntiaalgmvs ighigion afl b ptason is @ gaweus medium
S|n a t el ectrode and a second el ectrode,

co
betwegp, q @%?1 %W@d%lectrode bei ng

a capacitor bank electrically connected at a first terminal to the first electrode and at a
second terminal to the second electrode, the capacitor bank configured to store a discharge
energy needed for the ignition of the plasma, the first electrode, second electrode and capacitor
bank forming an electric circuit, wherein at least the first electrode is formed by an electrically
conducting fluid supplied via a first feeding line, the apparatus further comprising

a charger connected to the first terminal and/or the second terminal configured to

charge the capacitor bank in a time varying manner; and
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configured at a distance fromeach other which all ows
ignition of a plasna in a gaseous nedi um between the
wo poogtizaad second el ectrode; a capacitor bank PCT/NL2007/050187

el ech rfirgt Al dhyingaRe et padvided ipsiarh OF teTabt tbi@nihd18n the first feeding

. first electrode and at a second termnal to the second

line foz|cdeetriclle deetvpling Prcdlecsic GERIE configured to store a

ition of the

g‘:)écw&ﬁ]g%??ﬁg&ﬁﬁ gyfaﬁﬁdl?gﬁqm%g{életr%g%%% el ectrode and
papacing tie lrankoffradiaiistg aad el ectric CI rcw t, wherein at
| east. the first eI ectrode |s forned an eI ectrically
pepgrtingithigpaticined beypoif rakptipnpnip 3 ra\r&ftt pf)ré@au A sHpsigte.
the apparatus further conprising a charger connected
to the first termnal and/or the second term nal

42.  Aotdvigunaaificturehhby ge métbod apeleint 4. bank in a tine
varyi ng manner; anda first high inductance unit
provi ded upstream of the first termnal in the first
feeding line for electrically decoupling the electric
circuit; conditioning a beam of radiation fromthe
radi ati on; patterning the beam of radiation; and
projecting the patterned beam of radiation onto a
target portion of a substrate. 42. A device
manuf actured by the nethod of claim4 1.
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