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application clains priority RIFLE. S. Serial No. 1

1480, 2. s BnPhoslerof el pAsIcBrud s

cont i nuat i OR- 1 N- Pafap@renthhS toraQhurd Rehhingsd/ 409, 254

filed Lpnl 8, 2Q/3rn:d bemPbinst mrwwt.mﬁmca s her eby

I gcorporated by reference herein. This application is

related to U. S. Serial No. 10/708,740 filed March 10,

2004, the disclosure of which is hereby incorporated

by reference herein. FIELD OF THE | NVENTI ON The

p':)esent invention relates to extrene ultraviol el

(EUV') light sources praovidi | 1o

pl asma creat eEW‘UWEFEBEIFE% ﬂgf‘gw‘& ugﬁ%ll Qﬁ

and di r ectiedapipbeagiof clsinss friorityut iU.5. RetislO¥n. A bl 48, Qi?el @ftd othaune

F. UWVgl b ght ,,.aqus%sm&nmm% pmfofUs, fssmu s\ﬁ,mn@%wmtm&a Apnl 8,

| nt eg? ated circuit manuf act uring phot oI t ho, Emy -
0Q8 Wpaderleamgt HVigen B sTRRY wmw?fh L Eggpee merein. This

BACKﬁﬁmdkdanGEJ ikt [NENTAGOR! Bt 1M, 140t Bla iNdirgit 10, 2004, the

("E tion having

vvavel‘ %11&%953\%}"%#%&%& Y é%%rﬂuglgﬂg)g%tr&mgg*ﬁcl udi ng

light at a wavel ength of about 13.5nm can be used in

photol it hogr aphy pr ogeEIEOFTEHPINdEseIeOxt renel y smal |

features j.n subs g, Silic f er. d

to pr oducLl PEEIRPETY ‘aﬁ‘t"“?'h&el%ﬁ%elb BTGP ,%P,-a\‘,’}ﬁ gét{:’\e}g@ ﬁ’il‘w s

| domi tperoriding, ELOO Highe fiomgp rdesma e aptied from mt*»eura‘« pmammsqoaﬁ@m and

that shageAn u%c%mtut;lu%ugn outf @A e BV M hOe lH.aﬂ\betV\kkhf'nr
an emssion line in the EUV range. |In one

of t esePiEpHfgioTe| igteemied d"l"%'ﬁha’i“@‘é“ ’ﬁf‘ﬁ’d‘bcé‘&"’ﬁf'ﬁ%ﬁfﬂ% S w
(" DPRVaygleiiphie opdravsiaiezonmyindieeiqwr.oduced by an el ectri cal
di scharge between a pair o f electrodes. |In another

met hod, the requiredpl asma can be produced by
i%radi ati ng a tar BAEKGRQAYNRIOF EUEANYENTIENGp| et |

Stream Orf gxjrume wliraviolet ("EUV™) light, e.g., electromagnetic radintion having
wavelengths of around 20nm or less, and including hght at o wavelength of abou
13.5tms, can be nsed in phololithography processes lo produce extremely small
features in substrates, e.g., silicon wafers.

30 Methods to produce EUV light include, but are not negessurily limiled lo,
converting & miterial inlo a plasma state thal has an element, ¢-g., 3¢non, lithwm or
lin, with an emission lne in the EUV range. In one such method, often termed
clectric discharge produced plasma (“DPP™), the plasma may be produced by an

clectrical discharge beltween @ pair of electrodes. In another method, the required
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cluster of material having the required line-emtting
el emrent, with a | aser beam This later process is

woebmrsdot 0 as | aser produced plasna ("LPP"). pEDUSe®6/020224

of these processes, the plasma is typically produced

in a seal ed vessel, e.g., vacuum chanber, and

noni tored using various types of netrol ogy equi pnent.
In addition to generating EUV radi ati on, these plasm
processes al so t g;cally generate undeS|rabIe

biaspe caube @rqdm prasisiimectiarast malgmiab suethps ¢ Aplfestream or
ﬁlgéeﬁgl%f Hatetl er1 el{a%ln%s%srea&?e(f ALt tﬁﬁg %Fe@ﬁérﬁ 8™ {RE beam.

i'on ons an unps o source
mhlﬁﬁﬂeﬁbrdcbs%tls teSerel tofals ldsgr pmdmcmd(j)lasmat(thEf)as na
formati on process. These pl as

f
can pEOBIEHEPT JIcdh PERFESHP HERIEE #e%l oty ofigpd 15 < seated
%fegsef' & CX/aQJunﬁ I'bgaﬁ’lﬂéﬂ o3 MbAEITBd G %ndu@t &Abf metrology

éne s Inc Ing, but not limte ector
re’qumnrest i e hddition twngbmeratﬁrgyEUVmwilaﬁlOg, (lmq\/plagpa@mspeé also

i S0P TG ooy B Prel i RG] g PFEFRS can include

AR5 alohr élergc'}o PA9WAd 4S86brddOd bR FRorh e Flla@ﬁmoﬁmmt ¢.91) atoms
process, and in the case of LPP, the aser I nput

wendtowlurseofhsarce matghiakhet isynat dhlly endzesr ingthe rpéaéma formation
mat eri al debris may be damaging to the optical
HeHEhts in a nunmber of ways, including heating them

coat i Mehekd PMAsiiva tBr@ iR by’tlbﬁ)dubtlsaianrp@thmﬁelly idafatige or reduce the
transm ssion, penetrating into the

ChpeHgiong SR piERpUIRe VARG Pl Ss ShBF Bi5ETAL 4 nbonets including,
pDr gﬁg{ f@%@d t chect{nhrﬁlrﬁpr i dhﬁ’é nfl anutr&rs r(ﬁ/fLM%t) capable

suc mave engt corraodi ng or eroding
tcffGB’UVd réffasdbm@t inobhmalt heideand/and spzing engleginsidentodrrors, the

t [, | dd
trgéf%;%ggf mqqnxﬁﬁ{gy:,\;iﬁle{ggwss g%gﬁ]ﬁ 3 Cq. tcg}lgggegtt%a @?ﬂj&\a formation
&Q@E@%g FanNd 0 &sé BEEPP! @6 %exuﬁgﬁtr whdslv e HeBERigh energy ions

cuurhi's present in the plasma chanber. For these
ednelfoe sberce degparil tdsbmmha]y[ é)atdamaglngdmﬁhm@ttcgl ¢lementy i a number

\/%fcg'@’fﬁ AN cg (5 E%He]?t} ne%gcgfrlﬁen?gul;hee %/rrclhn gtg{elglé Swﬁ ch reduce light
gtﬁgfsngﬁ@sﬁﬁlt PRn@atida TRGEGeMPindS alg. edmmiis sthibtllrhbnmémyrmnd/or
optical properties, e.g., the ability of a mirror to reflect light at such short
wavelengths, corroding or eroding them, diffusing into them and/or sputtering
surface material. In addition, some optical elements, e.g., the laser input window,
form a part of the vacuum chamber and are thus placed under a stress when a
vacuum is present in the plasma chamber. For these elements, deposits and heat can
combine to fracture (i.e., crack) the element resulting in a loss of vacuum and
requiring a costly repair.

Accessing contaminated or damaged optical elements in the plasma chamber

 for the purpose of cleaning or replacing the elements can be expensive, labor

intensive and time-consuming. In particular, these systems typically require a rather
complicated and time consuming purging and vacuum pump-down of the plasma

chamber prior to a re-start after the plasma chamber has been opened. This lengthy
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rather conplicated and tinme consum ng purging and

vacuum punp-down of the plasma chanber prior to a

re-start after the plasma chanber has been opened.

Thi s | engt hyprocess can adversely affect production
schedul es and decrease, the.overall efficiency of |ight
GRS PR r MSTE (L5 FEyHIAUaN  3ehsades e dreroege ik @veral
V\llefﬂb_iéﬂcgrtdf@igﬁf scPced F¥Hvhivh it W't PicAIRedS&RANIR th RpBlaittwith little or
applicants disclose systens and net'hods for deflecting

phagaEngeer ated i ons to prevent the ions from

somerS BRI ARk, BRSS! et 4l dhioas for

| defectiab slagmppeitrated iams J\réveghthes @tsCRoMmr fAThiONSan internal
generated at a %!asna formation site and initially
dicpapersat phykl Vi light soree-nal  conponent is di scl osed.

The system nmay conprise a plurality of foil plates

i nt erposed between the internal conmponent and the

pl-asma formati on SUMMMARY IORTEHE INVENTTION having a

surface substantially aligned along a resp jve line

ext endPhty P TRl b SR AP EgR of ap?‘?ﬁélght source from
| R Rabrafd® AN53¢ma Tinativa tSﬁ@&H&XﬂiﬁiQﬂ% REECEP IRY4r8 Shinternal
means for generating a magnetic field to deflect an

i somponent dsedissflosele fTbe| systeat enayuchbmpese aThhkirality esfnfdil plates

conponent. may be an ‘elJiptical, collector mrror i ch.
G PRRS e iandBe Aol dtbp i, bl bn Toriion ipguith cach
Offoil PEit@khving ANghrie siB@aRHall¢ Aiohéd alRY DRsPective line extending’
substantially uniform magnetic field having a magnetic
f ifiop thej esms fosmelden sitebtot thaintatnal coraponent. t he pystenx imay further

. . 4 i ol d
5 2L AL e ST OB oo
arficil phs¢ turdavesl Sthehintdmad] dogodemionay fbieelndellipscad collector mirror

iic_.field line oriented substantially normal to

magnet 3 A

t H@n% fefings an wes willy egplasmp damation siicelypigagpdbe axis, and the
f j i n . i 0 .
| RERLAOR ey Hoty AL PS80l Cha B0 E MATLITRL Phrsgnr
i ekt nad ofitited sublstantially nerncad rip dineatis fit tm plasnsa fompation site. A

! rs]gc!olrjl emggr}letic field may be established, normal to the first magnetic field and

positioned such that the second field has a magnetic field line oriented substantially
normal to the axis at a non-zero distance from the plasma formation site.

In another aspect of an embodiment of the present invention, a system for
protecting an internal EUV light source component from ions may include an
electrostatic grid positioned for interaction with the ions to reduce ion energy; and a
magnetic source generating a magnetic field to deflect the reduced energy ions onto
paths wherein the ions do not strike the internal component. By way of example, in
an aspect of an embodiment of the present invention, an elliptically shaped collector
mirror can be protected from a 2 KeV ion generated during plasma formation using
an electrostatic grid to slow the ions together with permanent magnets to deflect the

energy reduced ions away from the collector mirror.
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el ectrostatic grid positioned for interaction with the
ions to reduce ion energy; and a nagnetic source

wgensriasisng a magnetic field to deflect the re@8aTas2006/020224

energy ions onto paths wherein the ions do not strike

the internal conponent. By way of exanple, in an

aspect of an enbodi nent of the present invention, an
elliptically shaped collector mrror can be protected
froma 2 KeV ion generated during plasma formtion

usi ng laryebinsghar gspest plangymbpdimentof ipg presend Hyentigrs @system for
Wi r%g{} 64C
i%é%c%\%{l/ﬁaﬁl?%%lt e g%%?‘f éégltr%'fédm r g r@%ﬁggﬁg err11 c%t her@cdd plasma
afppagioncditeavhicivbmits ake blectoén pidee follesed byianvempulsemay include a

system.for protecting . an i I | i.ght. )
B HbBAHRReAr GRS 8 BPE: L8 P VSR P maey GF may be
;%:Fe%té@"i}oi? Bhi&aktich @th ShE ok QRd RhseRtell @b |acireit Biindintol Lfesonant

se may I nclude a grid positioned at a di stance, d,
f frequendye tplreduva iboremetgyon For tesamplee thg ireponent fsequency may be

oriented for interaction with the.ions and e
CBUSRRF AU dhal 55 PhobE Mo ATSAE) DTF ditpahen the
| QBHRRSIIRG redcbs B%aiTal Snd 2)Be fifRartRAlthd foaGubsRaYaciBy thegrid.
substantially equal to an inverse of a tine delay

between 1) the tinme when the el ectron pul se reaches

the grid, an ! i < eaches

the orid orcnBEsiitglof of PrERREREsCec)

shows RigS ¢ hpaWk i aCschiemutio fietnoDue loabdall iroadl camaptigt fam laser-
for a | aserproduced plasma EUV |ight sour % accor di n%. )

t progucediasata Bl Vilight Eff‘%%%%?@oﬁdﬂﬁb’efﬁtaﬂi&ﬁl?e‘ﬁ’gt. © PrESHBEYEtion;
schemagi Coside W efehblid!SiE Fdw AnRRa SR 26 efBBEinRit 8P an EUV
EUV deféirgf %s%gﬁg?éd& %ﬂrﬂyééjnﬁgF ?’?ﬁ?eaﬁ@% ect or 1rri rror o
ademeischivdd foraam ellipibed co]!iec{tdranirro_esaecﬂrdingﬁej ranj aspecd ©f $hepresent
Paior o B LSRR g YRS ot
i liyst rating another aspect of an enbodi ment of the
present invention in which an electrostatic grid in

combi nBig. dniswi schematimyiest illstratisigdaneslyer fapess o ap mbodiment of

defl ect jons away fr.om an, EUV Light ,s0 gl :
c ﬁS@H{ %nvgiﬁbo_n 1%1 whic aB g}eg;g\g/%t?tﬂg %1[1(\1/ ?% \%grgﬁmgﬁgr? Vid'a magnetic
eligit kgt B ivsedrfoddsfikct abhe bl #6M ial EU¥ light source internal

component;

Fig. 4 is a perspective view of an electrostatic grid suitable for use in the
embodiment shown in Fig. 3;

Fig. 5 is a schematic view illustrating another aspect of an embodiment of
the present invention in which a grid conmected to a resonant circuit may be used to
slow ions; and

Fig. 6 is a schematic diagram of an electrical circuit suitable for use in the

device shown in Fig. 5.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
With initial reference to Fig. 1, there is shown a schematic view of an

exemplary production EUV light source, e.g., a laser produced plasma EUV light
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enbodi ment shown in Fig. 3; Fig. 5is a schematic view
illustrating another aspect of an enbodi nent of the

wonresassssbnvention in which a grid connected t®C®US2006/020224

resonant circuit may be used to slowions; and Fig. 6
is a schematic diagramof an electrical circuit
suitable for use in the device shown in Fig. 5.

DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS W't h
initial reference to Fig. 1, there is shown a

SRRETR0, i accorilimg to fanasp@x eﬁﬁieemysep’r vertione nAhapgh agpects of the
source, a_l as

ek i g Ba gt BB RS § TR po kDRI fPp). i
fd %%L@gr&rca&%%a BE prentihoseivh ié chlfam./la@phéab& to other types of

11T us ted with reference to a | aser produced

(1glﬁtP$ciurc¢s whichopiodueeppriesmen erlidieg apndeqirie mharge >produced
ven equal | app t r:.t f:

P COBP b TP G B QRS B8R covovncs

¢ §qte{té1ﬁ1\w scsmgnge wiiiehl ictegety 1&60”1‘@01(&113@@%@’ ‘rpferance.
representative construction of which _is discl osed

co- owSeatinniss v Bie Inen LETghght pgwrce ¢ Ry Cautty aeB‘f/lsed laser
sEAn D L?& o4 by dls%?gm O finc RHHBHIRAIN B 1H5kBopokatidiht high

rce contain a pul sed | aser ‘system
?)3weﬁa1gi high pabe Iépétﬂimarrgte aandcmatsebe o M@BAcwmifignred laser system,

real;g;ﬁl Qf%‘lfﬂaﬁleexbéﬂ ré?afﬁ% aﬁ%%%A&gv‘ﬁl §[}qlg§5|92glg&rj l63%7,450.
%2%5?0&% ’28? %Qﬁ%n&lﬁdyﬁ't RIS syRade 2k, bles . delivering

and 6, 567,450. The |ight source
26rgam\in eHesform o liguid dropletsretiquié |streeém ypolig pericles g1 chusigrs, solid

deI l er | n?aéréﬁa] xglglgfcilllj&%bitaarpp%f ;@9 s§r1d H: egrcgﬁpdﬂ{ %t%tmﬁ‘ a liquid
%ﬁ’é&hc |’I‘f1% t520% ahdyask ddiiviied Uyl tHeltaloe rdenvay SyﬂémS?GL bg., into the

particles contained wthin liquid stream

tlateget of mashambeﬁ &6 ipet alpspp foﬁ@ail%ﬁ §é¢ 2de PF}’\‘?E‘W@ poyangs an

nL »0f a chanber 26 to a
E@Qﬂﬁg’ﬁ%? ghp ggé@il herwi se known as an

i gni t i DfxesSpiilsesahayt B@dﬂi\@ﬁd ﬁcﬁmtthepﬁ]ﬁed' sdradybtem 22asleng a laser
pul ses may be delivered from.the

xmtighlopis Ahroaghra dser é%@uta‘%}@OWhﬁ'zL?@ % B e:‘?h?siﬁ%?tf 2 to the
1rrag%¥¥or§ 1t§”9u1{a‘6§;9 f&!ﬁ@ed: hganhighte 2 §§uﬁd’he or fire ball that forms a

plasma, having certain characteristics which depend on the source material of the
target. These characteristics may include the wavelength of the EUV light produced
and the type and amount of debris released from the plasma during and/or after
ignition.

The light source may also include a collector 30, e.g., a reflector, e.g., in the
form of a truncated ellipse, with an aperture to allow the laser light to pass through
and reach the ignition site 28. The collector 30 may be, e.g., an elliptical mirror that
has a first focus at the ignition site 28 and a second focus at a so-called intermediate
point 40 (also called the intermediate focus 40) where the EUV light is output from
the light source and input to, e.g., an integrated circuit lithography tool (not shown).

The pulsed system 22 may include a dual chamber, e.g., a master oscillator-

power amplifier (“MOPA”™), gas discharge laser system having, e.g., an oscillator
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irradiation site, suitably focused, to create an

ignition or fire ball that forns a plasma, having
woendeaidss46 har act eri stics whi ch depend on the s®aTa®2006/020224

material of the target. These characteristics may

i ncl ude the wavel ength of the EUV |ight produced and

the type and anount of debris released fromthe plasm

during and/or after ignition. The |ight source nay

al so include a collector 30, e.g., a reflector,

lagertdysteinod4nand aa atmplrfmtlwr Sy$tEpsEs, WithHe-&n aarp@&qeup geactor-
to allow the | aser

oied ghiseompzssorsad B g PRt 3p Mol dadiifof FRET NI 44

gld Lrg g)gﬁ@ﬁc %arcf&—rswtithﬁéd pdlse @0 ;pfe%mofl (mdsmﬁingt chEmt 52 for the
|gn|t| nsite and a second focus at a so-called

ampleﬁerémheawtqm |4&,t alarg Wi 8 ulss PPWET HMENE MRS system 54 for
CSERU R R B Pl B
binphR&T B sybserl 48.NThe Sstvlﬁmn) 20 g gied mehidsent BifV2lehtespurce

i ncl ude a dual chanber, ster OSCI | | at 0 4
camtller eystemyBBAWJich sy HISh iRehys- [aop Gyt ARFRED gection
egggack 3/3 ﬁl(r:nbél §ﬁ8 %ritnﬁﬁgeéorgﬁtsﬁﬁérﬂ%ﬁ'&%@%m £ adhser beam

a magneétic
g@ﬂﬁ@ﬁﬁgwmiaﬁed pul se conpression and tinmng circuit

O for_the oscillator |aser, system 44. and
r eact GRe SYEENER TY| Ae0 LT BRI 98 %"3% it (%ﬂl? which
flﬁéluag Gn@&plln'o{:é ngie@ﬁﬁige%’ FHLMAS providegh svtbit iadicative of

se power timng nitoring system 54 for the
dﬁ&pédlmIDDf hasmet dyoplebne.g4 relﬁﬂV%lkp thesignjsionetiter gud prgvide this

"gpﬂu%?é{hgﬂa%ﬁf’%% e Sitioh ToriPBbe S U BR oy kg fhropute @
g&g%lsitﬁh a2l $aRB PP, froMi mhich@bar@dt efrot catl thG)mputql ifsotona

position detection feedback system 62_an

fdmplctg)ycdmp}ebbasgg/gle@ PG Crage- oﬂ“&e \Rﬁrgﬁ SIEPr gnay thep gg é)irowded as
beam oning. s 660 te |
|aﬁcl|ng ! ap%sé&%n ééﬁ{r 1,560 %ﬁﬁhsé’aﬁ ? grorﬂ;ﬁi\é &118@r position,

poSI | on detection s m whi ch may
'dﬁ%b&kﬂﬁaﬁl@mﬁ{g doRreetich siphal] e.gntm d‘reﬁas%ﬁ)ebpammantlopm\ﬁyat@m 66

Rl Sty o
P o B i gt o e
s fdclu@pomﬂdf the éaqsetcliaarryt,o af diffemenhigoliion noiigdt error can
be co ﬁJet '?a?getl Jehvery control system 90, in response to a signal from the
system controller 60 may, e.g., modify the release point of the target droplets as
released by a target delivery mechanism to correct for errors in the target droplets
arriving at the desired ignition site 28. An EUV light source detector (not shown)
may also provide feedback to the system controller 60 that can be, e.g., indicative of
the errors in such things as the timing and focus of the laser pulses to properly
intercept the target droplets in the right place and time for effective and efficient
EUV light production.

As shown schematically in Fig. 1 and described in more detail below, an
aspect of an embodiment of the present invention may include a system for

protecting an EUV light source internal component, which for the embodiment
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dropl et by droplet basis then on average. The target
error may then be provided as an input to the system

woaniwiesd4er 60, which can, e.g., provide a | aseCcT/US2006/020224

position, direction and timng correction signal,

e.g., to the laser beam positioning system 66 that the

| aser beam positioning systemcan use, e.g., to

control the laser timng circuit and/or to control the

| aser posjition and dir?ction_chan %§ 68, e.g., tg

cHhangeln: Fig- floway bsod sellentor; W@T‘i’ra%(gr Jadang geuprated at a plasma
dfo%@tﬁcﬁ{‘éite' Y %ﬂy%‘e%d%&vaﬂhﬁe t&h enélee[ .\6611¥ctor mirror 30.

control system in response to a sign romthe
sis skowie,ahe spdtérmrm&0 invhyde eshyeld 180diefey atthd trap| emd ene or more

int of the tar | et | by a t t, .
CEPERER poisen anti hrarhe BrpadetRb e Griae: hiwdd Bfsb peir of
g%l@%@aﬁmaéﬁérgﬂze& Blls 1vea defol r@Mbiitihg la0Maghdik B8d BY) and a

I ght source detector (not shown) may al so provide
f oo qlein of t dpacedyapasimenenstaed| fails 8022 hatshewn e Fig. 2A) for

te ?s%b;lllé .ngiqac fant&%% icgﬁe]{dﬂgz ﬁg@g&g‘m& i S}Hg?l NS ugli dhd’ System is

I pul'ses pfoper

| §HoemGiaRtcoblgurhAs0eS prdtedph irfack Bf BBUV Gt spl@e €olddttbr mirror
time for effective and efficient EUV |ight praoduction.

A30.shisvin bs eppieataredthitthe systery as deserifed BSEM Gadbs yerde grotect
&8l éﬁtﬁ:gf 3%?1‘?[9 iy %ﬁgmg%r Z?]ngl'mﬁg' lg{ﬁrﬁ%)t kit %, the laser input
e temtor

d

prese I'nvention nay I nclu a sy prot écting
awirddow 157 gimhagiog reiadowt efon dinagaspdahbntnd/whian hinpar surfeee of a
enbodj nentshown in Fig. 1 may be a collector mrror
3EetrplogimasHer GOhshOY™Hd at a pl asma formation site and

i ni ti algiy Zjéﬂo%tiﬁg%&@'&‘ﬂ;faﬁ 4 18 £ NREENRO vAriéh may be used in the

collectof mrror shown, the system may incl ude
asystane slibvir8th, Fig, §. Speéibichlly, Fagp,2 showsonewhematieoview of a collector

FRRIES e S e Db e Ay HRS e s Sl el ior 30
C fbinSa 2AiRacdpdift at 984 BRérnRliafdforuimQ (S Figf 12! Als BlowrafidFig. 2

a second pair of spaced-apart energized coils 202a,b .

( Siecslbiptical polipctiommitrer 30t gisPrlehimeross sastprdpaking af the mirror
B2 (il lustr.ated in Fi fat. ' .

st TP BoR Lol P ol SRR AR point 28 of

Eti dilipgfehl matore®. col | ector mrror 30, it is to be
appreci ated that the system as descri bed herein can be
used t dhpredinticel srirer Tt plsalhave e APETUTS 10Re ChafhioRt to be

26 b 4B, BUloRPLutky) BF 8 B last eahPSS, o SIPHcused through

focusing optics, through the mirror 30 to the ignition point 28 desired to be at the
focus of the elliptical mirror. The aperture 152 can also be, e.g., more tailored to the
beam profile, e.g., generally rectangular, within the requirements, if any of
modifying the beam optical path to make corrections of the focus of the laser beam
154 on an ignition site, depending upon the type of control system employed.

Also shown in Figs. 1 and 2 is a foil trap debris shield 180 according to an
aspect of an embodiment of the present invention. The debris shield 180 may be
made up of a plurality of thin foil plates, of which exemplary plates 182a-c have
been labeled, made, e.g., of thin foils of molybdenum. As best seen in Fig. 2, each

foil plate 182a-c may extend substantially radially outward from the axis 204, and,
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wi ndow 57, imagi ng windows for inegers 70a,b and/or an
i nput surface of a netrol ogy nonitor (not shown). Fig.

wa 2e8te08s546n nore detail a foil trap shield 180premiusk006/020224

may be used in the systemshown in Fig. 1.
Specifically, Fig. 2 shows a schematic view of a

coll ector 30 and shield 180 as woul d be seen if

| ooking into the elliptical collector mrror 30 froma

vantage point at the internediate focus 40 (See Ei gn

2y .shpwnsihokig. iln emely foib plake of the debdnshigl (8¢ ppaynbe Interposed
irror ,30.is.circukar kn C Al | j .

Tebl8h G rduSL RS b B G800 B i

Wig.ch th%tg huges ttdhemitdngy schamieht(eRdnplbryt bitanmblsi PR4aeahave been

dphaierBat g, cuaisnod SRR D BFF o ARAPehFTY. Piges, {82e-c
| . | 15412@. ) .

?aglpgv#&‘iﬁmlﬁt ﬁ% Bgspst ougﬁ%ﬁ{ AQRRMhi18@ - Bithoh AL theatield 180

throu Ics, through the mrror 30 to the
ishowhiinFigd itch2Bs desityeight doibglates, tithie to dewappesiciat¢fethat more
elliptical, mrror. .The aperture 152 can als NN - P
ome By ieBl ot e BB prbpRrecning 85 s Aghjonft Bt plates
rrﬁ%_‘, ARHRl cas¥d trbiult inh&rehite HbbR@iphse, hdwéry tld addition of foil
nmodi'fying the beam optical path to nmake corrections of

tiiates omysaled redvee |the eharmehmizesando thugnaligymilessopUY; kight to pass

ending, u e.t.ype of. I C
RRSRERIAR ) Bt PR SR b K S AR ERNE o emited
sthbB Kk Ai8énAgCsYsEibly. t o an aspect of an enmbodi ment of
the present invention. The debris shield 180 .
made r@rm-r%fersnwaﬁl&-;} with Fig. 2, the fongopeliy oféﬂeaMaﬁw aligned
e r - £ | | ad.. _ .
SHSTRUE AP B ARREL80 08B B0 R malB Rl son i
eRigh 1 @idl is llastetil8 24- the matptiendllgnsynsmbtsic adebiialshield 180. Fig. 1

di al | t d ' '
g0 vt om0 Bl 200 1S e Shou B i
gﬁf.' NSHBRAEhdAeh els"Forh IR 1d 1§§i§ee282§n@ﬂﬁytr_§b@s thzrough a
ig.

ol'lector mMrror 30. It can be further seen in
t dtannel 182gint ther debsisi shidlchd 8@.hwhish| as( shosmpinaFig. d aanheif desired,

Lo RSB R B P, RSN SRR PR Ehpin o

| bvthilce bP HRASBpiidal aHEbr § 5@ Hehy higls bifehdddle, thélrbn 09@hmay be

the shield 1_8%_ shown in Fig. 2 includes twenty-ejght

f wiflectod hackswithin thesange @@n@% I8 @p atedecigdaay ,lfggqaanc{ be élrected to
the intermediate focus 40.

Fig. 2 illustrates exemplary trajectories for two ions under the influence of
the magnetic fields, B; and By. As shown, ion 206a leaves the plasma formation site
28 on a trajectory toward the collector mirror 30 and may be deflected by the
magnetic field B into the surface 208a of the foil plate 184d where the ion may be
captured. On the other hand, due to the alignment of magnetic field B, the
magnetic field By, alone, may be insufficient to deflect all ions into the debris shield
180. Ins;cead, for some ion trajectories, such as ion 206b shown, the effect of the
magnetic field Bi, may only be to further accelerate the ion into the collector mirror

30. However, as shown, the second magnetic field B, may be aligned to deflect the
jon 206b into the surface 208b of the foil plate 184e where the ion may be captured.
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than twenty-eight and as few as one foil plate may be
used. Additional foil plates may, in sone cases,

woeswsl 3534 great er debris capture, however thepraudiSzi06/1020224
of foil plates may al so reduce the channel size, and
thus, allow less EUV Iight to pass through the shield
180 (note: it is desirable to block as little of the
EUV light emtted fromthe plasm as possible).
Cross-refer_encinﬁ:] Fig(. 1 wth Fig._ 2, the . .
f Kercthe srborigens shawie the magpetie %?ﬁglﬁedn%%ﬁé%s@é@gy amiform
i ' L S.:Shi . _ inal .
Dol IR AR Bl ER AR oSy LS nof A he axis
r 204a4ti therplabmyia Sormakion site 2 bWhen sikedg ki £86hd fbgpetit fehbRs, may

exempl ar aths for  t EUV |igh s 190a,.b emtt

ho et iomah st dspmagaerd i Bio ath py o R dhat the
f §RBhd Re1d B0iHak AnnSdeBc 2R1ANL PRMIBRSSHstALANE Rofinal to the axis
channel 1827in the debris shield 180, which as shown

i 04 aiga distamey fronf thees)smend formrtiem sital, asrhowayintligt he In some

collection mytror 150 lective,surface., Upo

Sisee, i e pidengi gfetd S bt BB Yooy Biter gpen, phe firs
afmeRd Bel@B,i NGiHlanaly, foi@ dofléctdORRatedy: ?ﬁ)xirﬁitb@cl()‘:‘dm from
back within the sane cKanne! 180 as a re? ect ed raY )
1teaplasmep Fumation siteds: eplehatiang seggastihat a relgtively small magnetic

8 b LSRR B SR B ALyt o

uence O netic
AR e¥Houin 4 dubrid Giald tewireschiiiee] plidtsraf dtout nirnand iah esg8t ratio

on_a trajectory t rd the cal)ector mrror 30 and ma

bef geeyterd edusy o fidld FRgrRst ISR oBer T eoh BT, VoRLEs, for
2 [ t @ [

R s
niigsietthat rhasebe r@flijred e snEmpmatly alefleet! all BEeVailoosewithmug a debris

TR IR T
as i onFZOGbshehks thitanekifeh ody fubBen@aigide fdsSdotlree 210 to

Bl, may only be to further accelerate the ion into the
c tittody e gasrinolesuleg GntoHbgeshemben 26.s hgwheliunh @r segerh dpetween the

magneti.c field.B beal.igned t fl [
DB fmRe Yiter sl tsgBRep PRt 1R sEibe bifubRBules may
wbsllifle tWith pREmARELRE pardiples (ElhrE) off heutalibihet aRNgenerated at the
shown, the magnetic field, Bl, may be a substantia

|1
unlesp fomegiivatsite apd directerhiowrgd shenealisetor BimpRiQ) [These olisions
OHa?“stlo%g pﬁﬂ%%?ets%ﬂwo?ldteﬂeﬂ QﬁéTB'ArtiElgs §6 sl plates 182 of the debris

shield 180, protecting the surface of the collector mirror 30 from debris

accumulation.

Fig. 3 is a schematic view illustrating another aspect of an embodiment of
the present invention in which an electrostatic grid 300 in combinatidn with one or
more magnetic fields, B’, B”” may be used to deflect ions, e.g. ions generated during
plasma formation, away from an EUV light source internal component, which for*
the embodiment shown in Fig. 3 is a collector mirrér 30’ for reflecting EUV light
rays 192a’-c’ to an intermediate focus. Although the system is shown in a
configuration to protect a surface of an EUV light source collector mirror 30°, it is to

be appreciated that the system as described herein can be used to protect other



204 at the plasma formation site 28. \Wen used, the
second magnetic field B2, may be established, nornal
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that the second field B2, has a magnetic field |ine

oriented substantially normal to the axis 204 at a

di stance fromthe plasnma formation site 28, as shown

in Fig. 1. In some cases the second magnetic field
th nth firs

r neti.c .
F LA KPRt FRaTaoet F” PGl e ol SERgo: e laser inpu
apREdYs Bt @ndgid \ﬁlﬁu&w fertlhﬁg&ls apRr faﬁrlﬂﬁlt'sgﬂ'a@é b€a &fbtrology
cal cul ations suggest that a relatively snall nmagnetic

f mongonnof ghosvidhan about 100 Gauss nay prOV|de
suffi Cbgﬂ +' 21 E"shS'i% i %1%?3 d % R(&Sltloned

debris haV|ng chann

abetaepe atplishid forofatiol @l 250ancﬁbk§llbcﬁ)rfm1§3ﬂoﬂ 303611@ ¢hay function to
establ { shed over _relatively |arge vol unes,
eledhps wn %@raafg(r%wp dep %ﬂ?F‘li)saS the s pags @@%brtb@g@@ 30 (¢e also

aFIg @) d A3¢d SR 4Rf < 2RAUL - ikt N tm IR £ EBHLEB02a-d
JR: fﬁ fl %ﬁ% %9

to sufficiently’ ect a I ons,
débestablishionk dr noort andgnetiefields iBé,sBiMbeM’eed the gtid 300 and collector

intercept .a collector mrror. ws, t ha
t FOEG3 o I8 e eifeenibe s B Eeeslgwaiéuﬁs & Tes £ such tha
| Bk QRHEE ndAet Pl S8 YhBShd éHprl‘éhﬁ FRBERE the Stowkd Jons ayay from

hel i um or argon, between the plasma formation site
aﬂ@ @Qﬂ@ctﬂmlmmo?o miTthug,r f03(Bomenﬂn[dememth’eor@asthmniagneﬁoesources

Wt h debris [ ed
oS et stglecR BRES, B PR R e RS oot
si'te aFi% & {IRGHeds bAVXEtpladde tGRIctoRE teF amlidd 904 Hhich leaves the -
These collisions may slow particles and/or deflect the

palesma [feangtionsite 78’ p@ual pagi direstedi@wapd therpollgetbr métror 30°. More
Qﬂre% ffjcaggotpe %{(éﬁa@%{)} 4 3t02 % a{l@ccﬁre% to!?l %leclztgr%/t I?arvmg a non-

accumnu ron

s edre valdcity compondrt Ut thatis bgheguakhe bak ﬂﬁsclhagfeua ield B’ and the
i present. i nvention_in which

eroodl msn(;q )f the
B Pos P @nsbt?a\’qlﬂné&hlb o H RIFRR Bl the BAES) oA sribpen, the
nﬁﬁnﬁéﬂ fha; ggésq:ﬁrougg tla@gn(‘i@wo %efésﬁ?soglgwg(?fa{n%%eﬂ Qﬂltgrrsoa rﬁeglon

I ons” gener at l'asma formati’on
awhELd\/thm mht ingavacts evithnoee nnl mornprgedtic, fields cB’fBi’ t Ueder the

]? g?lougllé%e gff:tpg rl%)avgwégl\lfp ﬁg]l&?nB dSB’§l tﬁg llclnef 6401rs c{gﬂregtgé av?’v%/ from the
collector mirror 30’ in accordance with the well known equation:

F=qvxB
where F is the deflection force, bolded terms represent vector quantities, and q is
the ion charge.

Fig. 5 illustrates another aspect of an embodiment of the present invention in
which a grid 300"’ may be positioned at a distance, “d”, from a plasma formation
site 28””. Upon plasma formation, e.g. interaction between a laser pulse and a target,
a pulse of electrons 400 may be emitted from the site 28°° traveling at an average
velocity ve, followed by a pulse of ions 402’ traveling at an average velocity Vien,

with ve > vion. For a grid 300 at a distance, “d”, from the site 28°°, the ions 402

10
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it is to be appreciated that the system as descri bed
herein can be used to protect otheroptical elenments in
t he chanber 26' including, but not [imted to, the

| aser input wi ndow 57', imaging w ndovvs for imagers

P Bl B0 R R I L A S
gleledtrSQPuli@ind e ms@m@egﬁlwn a plasma formation
site 28" and collec mrror 30 and may function to

reduce Figrp éhﬁéYSgSha( ﬂ@dgmde 308h H@Eé@dqle@tgcalbeccpmsteéag@ circuit
ﬁﬁﬁﬂ Etsgﬂt]%h grbhr a@?&@eigﬁ eaﬁcl(l) ﬁg%rr 3 R‘Qy %Oegfb‘: "@16 %{ﬁa\gndgn maintain

3@2;a~ede1baeestoabge 8h thegridr 300) endraghaies Ccaf)acﬁﬂodSilOB thathay be
betéﬁey the grid 300 and collector mrror

c§ewved thengholow ipdyctancedp dipearid é@@ i @deqlﬂargﬁdbgp fpﬁhe é?ﬁ“@d grid
at f4

S5kl S RO L B g

marrcsmmalﬁ(freqﬁhmsl thétomay be‘rmbstqnhelﬂlys aquiﬂl toasinveise of the time delay,

tc ces 302a-d beener zed coil

i B El5r 0 B0 P DR E 0 AL e EHGTD - B this strcture,
i kﬁ&é[%étﬁﬁ%l@%sﬁﬁl@ﬂmh afyy el SHE DO goefsoﬂhr(ﬂl%h' @Qm%fy'c%cle at the
whi ch | eaves the plasma formation Site 28

ditiengt @metibmc@m ami thel 31‘51030.{}’ rmly mjﬁ:raGOWlth Mmse402 to reduce ion

S itiall )
GRTEE o oty S BRI At el stk i ioh sl tp eid 300
C oy aieNtstop/or thibackth®ionbaganal oﬁ@mﬁﬂ&rﬁeﬁtﬁ!ﬁ’orﬂ@ﬂﬁ&{tk @riven in
field B, and the |aser axis 306 (i.e the ionis
ﬁa‘&/‘érquﬁdnyO@ﬁ pessingh dupehede eleptrensempn fe Yissingtedhanthsubspauently,
géf sll)\b% glghet chkgéﬂflg ?iqge \ngﬁl? mlnlreﬂt Alternatively,
sI owe hen a reg
i niteegratB@O Wtahlbeohﬁfeﬁrbynm extamgheﬁcnltatcﬁn withl %ppdﬁnte }iﬁase such that
U der the i fluen e of the magnetic fields,

GTEY38 jeds dampehayt (pecokiet e I&dhasé&iiearcase the switch
e i T

t efrdmse thptleg éetwoer dhe rgrig Y iand gdasnanchambies vidlle41®n A second,
Char Sunded grid (not shown) may be positioned near the grid 300’ to reduce, and in
some cases, eliminate shorting.

Experiments conducted with a grid 300’ at an appropriate distance, d,
showed Sn ions having an average initial energy of approximately 2.3KeV were
significantly slowed by the grid when the value of the capacitor was in the 0.1 uF
range. This corresponds to a resonant frequency of approximately 1Mhz. In the
case where a laser produced plasma is established at the formation site by a pulsed
laser source, the circuit may be synchronized with the pulsed laser source. Slowed
ions may be deflected away from the internal component by a magnetic field that
may be established between the grid and the internal component (See Fig. 3). In
some cases, the slowed ions can be deflected into a foil trap debris shield (See Figs.
1 and 2).

11
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Fig. 5 illustrates another aspect of an enbodi nent of
the present invention in which a grid 300" may be

woasisizssaed at a di stance, "d", froma plasma POTABR006/1020224

site 28". Upon plasnma formation, e.g. interaction
between a | aser pulse and a target, a pul se of

el ectrons 400 may be emtted fromthe site 28"
traveling at an average velocity ve, followed by a

ul se of ions 402" traveling at .an average velocit
Vi om, Wi vl e sadgrainod t@gsarskal?%doem the ot dhat Hiec dspects of -

;%é)bOdgliltgﬁ)s b ﬁlé%ltegen% SnventiQlf disCBSe AR ALl Eﬂg}ﬁlteig th Be preferred

er the electrons 400 and establis me. _
dehlsodiments betyweelnndt e lislittherdiselgutese thegrashet invention(sy én any

at the, gri.d 300'. Fig. 6.sho that the grid 300, ma

et bt DGty miop o, Dsp it BTttt Snh oS s Ml Eheees
200, nfoRiFRaldPcaf AR AAde ROVWBE BdeRRLY 4P&ts Dhentodfitiédts of the
can maintain a pre-selected voltage on the grid 300

adisclpsed|incmsion(apthet will baoslersiead srsheppeccissebby thosmslglierhin the

2t T EPRSS sl A% lebfloitioafY Inf HRRARE 0¥l dofButy the
CEPEBido Eisfp@@@ R Yerithdsabas t & tHeo presogt tilventibn@)itut tdls@ such
req

r esonant uency that may be substantially equal to
agful valents and pthen anqdifieatigas apd Ch;ana%ttbaée‘ﬁoqlﬁé)ee@é’éf%ﬁp those
[oJ¥] 8 . e ion pulse at the grid 300°. Wth this

S r%%p%?@?&?he electric field established by the grid
300" goes through a single cycle at the transit tine
frequency and the grid 300' may interact with ions 402
to reduce ion energy. In particular, depending on the
grid potential and ion energy, the grid 300" nmay sl ow,
stop or turn-back the ions 402. In one inplenentation,
currents driven in the circuit by the passing,
bunched, el ectrons may be di ssi pated, and
subsequently, the ions 404 may be sl owed by the back
EMF of the circuit current. Alternatively, the grid
300" can be driven by an external oscillator with
opposi te phase such that the energy in the ion pul se
is danped out (see Fig. 6). In this latter case, the
switch 404 may be opened during periods when ions are
not present near the grid 300" to reduce shorting
between the grid 300' and plasma chanber wall 410. A
second, grounded grid (not shown) nay be positioned
near the grid 300" to reduce, and in sone cases,

el im nate shorting.

12



Experi ments conducted with a grid 300" at an
appropriate di stance, d, showed Sn ions having an

wavercagss4sni ti al energy of approximately 2. 3KeVYCnaISe006/020224
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significantly slowed by the grid when the value of the
capacitor was in the 0.1 uF range. This corresponds to
a resonant frequency of approximately | Miz. In the
case where a |l aser produced plasma is established at

t he fo(ﬂﬁ% g site by a pul sed | aser source, the
circuit v& e synchroni zed with the pul sed | aser
source. Slowed ions may be deflected away fromthe

i nternal conponent by a magnetic field that nay be
eHVEBIGLH™E bet ween the grid and the internal

conmponent (See Fig. 3). In sone cases, the slowed ions
can be deflected into a foil trap debris shield (See
Fi gsl. A systbn? Yorl grotetting hﬁlﬂﬂﬁftﬁﬁﬁ@h@ﬁﬂerb)bﬂahCEEVSiﬁht k@sice from
in the art that the aspects of enphodi nents of

piESeFFReTElpeRita BiAsER hEen sb 808 THEY Aresegd e intornal
IOE& ?5156%@, & egle&hg)rgmtgy and not to limt the

di sclf osur'e of "the present” i nvention(s) in any way and
par tatdcdsaomeyfqn]qnlaibonfarpwpebbétweerpﬁleﬁmemﬂ canpartintremndt the plasma

al.one.. Man s.and nodification,can de t .
R R L g T
| BYRAdihS FoR thehAdsm fomBRNUNESS BlelRidANEoRRRIBE aal ed
by those skilled in the art. The appended clains are
i Nt ehlegndtie soup eengratimpanageticoiadd tedeflest amivnyintotbe foil plate
dlar% sed aspects of enbodi nents of the present
i AVEnt on(s) but al so such equival ents and ot her

nodi ficati ons and changes that woul d be apparent to

those skilled in the art.CLAIMS I/WE CLAIM L A system
for prétect iAgysiem anresitedin chrmgoh sheren said setfecs 1ngbstant1a11y

ﬁ%ﬁi fromions generated at a plasma formation site
and 1Tnitially directed toward the internal conponent,
said system conprising: at |east one foil plate

i nterpqgsed between the. interpal onent and t he
pl as ma%f or mét FHHFR 2 éecﬂgéuna CE'HPI sreln $d mggngtic field is a first

SWldpfCitc SRS LART 5A4! sl G0RH a'c&ﬁ igbs! bN&cEX BRI
froargnﬁthe pl asma forn%sltsl on S|teerto II:11esl ntercgff(? ¢ Souree
c gepwatary 3 senodd magnetic field to deflect an ion into the foil plate surface, said

second magnetic field oriented substantially orthogonal to said first magnetic field.

4. A system as recited in claim 3 wherein said component defines an
axis, said plasma formation site lies along said axis, and said first magnetic field is a
substantially uniform magnetic field having a magnetic field line oriented

substantially normal to said axis at said plasma formation site.
5. A system as recited in claim 4 wherein said second magnetic field is a

substantially uniform magnetic field having a magnetic field line oriented

substantially normal to said axis at a distance from said plasma formation site.

13
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a magnetic source generating a magnetic field to
deflect an ion into the foil plate surface. 2. A

weystcasssas recited in claim1 wherein said surParase®e/020224

substantially planar. 3. A systemas recited in claim

1 wherein said magnetic field is a first magnetic

field and said system further conprises a second

magneti ¢ source generating a second magnetic field to
deflect an ion into the foil plate surface, said_ . .
seconsl nagheyitemfdsetdtedin lamed vheseinsaidi ailgagt one foil plate is a
orthogonal to_said first magnetic f.iel.d. t
rlurabifc iotl}e Paced ¥ f%ﬁ VIR ﬁactshaisaldc %?%g M étr? t ﬁﬁ@%{? n% ;g urface
ﬁﬂs@ffﬁa‘iw S PRI @R rdspediRbilnR Shdmling esmatbendased fbrmation
axis, and said first magnetic field is a substantially
gitei t6 drenntesgpd eoinpofigngl d havi ng a magnetic field |line
oriented substantially normal to said axis at said

plasma formation site. 5. A systemas recited in claim

4 whegein Aaéy@teﬁﬁ@@fyditéﬂi'@n&ﬁiim1fvir1£e|reinisaideintemal component is a
substantially uniformmagnetic field having a nmagnetic
firgdtdl | i ne oriented substantially normal to said axis

at a distance fromsaid plasma formation site.6. A
systemas recited in claim1l wherein said at |east one
foi | . ateA systerplasrabitddyinoélaspal sdhergimiseidf witrorpisaelliptically
each said foil plate having a surface substantially
émﬂﬁﬁed al ong a respective line extending fromthe

plasma formation site to the internal conponent. 7. A
systemas recited in claim1l wherein said internal
conpo@ent  iAs systeri ras aecited. in Alaips 1 evhengin said eqrapqngnicefings an

7 wherein said mrror, i.s ellipt.i,call : :

L P lion e b Db SR I BRASH B e e
defibieRtAly Mehsd R Hlkac® sk s@d.i on site lies along
sald axis,” and each said foil plate surface is

substantially aligned radially relative to said axis.

10. systemas regl L&Gel MnCliginin 1! ahick N&mRHY b S¢RYsource

a gas”sour ¢ %

providing gas molecules between said plasma formation site and said internal
component, said gas molecules for colliding with plasma debris particles to deflect

said particles into a said foil plate.

11. A system for protecting an internal component of an EUV light
source from ions generated at a plasma formation site and initially directed toward
the internal component, said system comprising:

an electrostatic grid positioned for interaction with said ions to reduce ion
energy; and
a magnetic source generating a magnetic field to deflect the reduced energy ions

onto paths wherein said ions do not strike the internal component.

12. A system as recited in claim 11 wherein said internal component is a

MIrror.
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provi ding gas nol ecul es between said plasma formation
site and said internal conponent, said gas nol ecul es
woanoeciesd4sdi ng with plasma debris particl es toprdefuSems/020224
said particles into a said foil plate. 11. A system
for protecting an internal conponent of an EUV |ight
source fromions generated at a plasma formation site
and initially directed toward the internal conponent,
said systemconprising: an electrostatic grid | ..
posi {4.0nefl dyafend 8% escied iinrclaiint h2 geietein oald wiToreid iéptically
ion energy; and a nmagnetic source generating a
shapghhetic field to deflect the reduced energy ions onto
pat hs wherein said ions do not strike the internal
conmponent. 12. A systemas recited in claim1l wherein
sai d1int epnaystanmumomesited & alaﬁnrlbrWTleg?mAsag%r%%gﬂegg source
recited jn claiml12 ereirgsaid mrror is
cemprisss jat kepstypne REHRAPCIYRAENR sy st em as recited in claim
11 wherein said magnetic source conprises at |east one
per manent magnet. 15. A systemas recited in cl.aim
wher dbn sa\ siystene es reokechin daigy 14w ?’famasa’r?a‘gﬁ% Ousfahg %93‘3‘@‘1
cooper.ate to sl ow, and i drh @fnirdfial pathto a
3 TpRgIeUs S‘BE%C‘IOQe%?t%é’fsﬂog‘gyé‘gﬁ%%et% g\%hl%\r“(go%rftr he def | ect ed
RAbled pallGhbiaad il deMeorigbathat intlinedagt am8ngle griedsleast 45

romsaid initial tgath. 16. A system for protecting an
deptees fram seghipdirdpethof an EUV | i ght source fromions

generated at a plasma formation site, said site
emtting an el ectron pulse followed by an ion pul )
sai d myst e et ifsd poitechingr and ingersiat icompeneat of an %?IV light
di stance, d, fromthe plasnp formation.si t:06. Gk iefbotron
st 7 <P AP A PIDHF O PR QU<o  o pifg 4 ok
THECRI | Sitéd <@l 8pdterh eampyisiagnnect ed to sai d
?eoﬁgﬁgg@g%g%% oﬁg r(Sesongnt frequency, iai d.r esotna% d
f 1 eQped gysitehed as abdistaned, od.| fomilial PleEnaAOTHFGR 8o Q"
En!igl?[cddt%lr q;jlr%erac’tion with said ions to reduce ion energy; and
. a circuit electrically connected to said grid and tuned to a resonant frequency,
said resonant frequency being substantially equal to an inverse of a time delay

between the electron pulse and the ion pulse at the grid.

17. A system as recited in claim 16 wherein a laser produced plasma is
established at the formation site by a pulsed laser source and said circuit is

synchronized with said pulsed laser source.

18. A system as recited in claim 16 further comprising a magnetic source
generating a magnetic field between the grid and the internal component to deflect
the reduced energy ions onto paths wherein said ions do not strike the internal

component.
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between the el ectron pulse and the ion pul se at the

grid. 17. A systemas recited in claim16 wherein a
woasmeri3prseduced pl asma i s established at the fecmasRme020224

site by a pulsed | aser source and said circuit is

synchroni zed with said pul sed | aser source. 18. A

systemas recited in claim16 further conprising a

magneti ¢ source generating a nagnetic field between

the grid and the internal conponent to def|ect the .

reduce?l enArgygteimasreoitedinelain 1avdresin sgii igns aresSpyBaving an

not strike the inter.nal .co t,.19. , :
AVEER4% FRFTEY c Ok APAIBXUHETY | A-85Vd ?Igodnssa@r nggé}ﬁ';{{a\?? “ean

{,ﬁgf‘at&?@m_ of approximately 2.3KeV and said
resonant Trequency is approximately | Miz. 20. A system

as recited in claim16 wherein said circuit conprises
an osgh! | AOLystédn A5 i Y 8teddh hiGikd $8ivherein said circuit comprises an

oscillator to drive said circuit.
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