Radi ati on Source Field The present invention relates
to a radiation source, a nethod of generating
wo agvatisen, and to a |ithographic apparatus whpChiB2008/002201

i ncludes the radi ati on source. Background A

l'i thographic apparatus is a machine that applies a

desired pattern onto a substrate, usually onto a

target portion of the substrate. A |ithographic

apparatus can be used, for exanple, in the manufacture

of integrated circuits (1Cs). In that instance, a

patterning device, which is alternatively referred to

as a mask or a reticl e,R4BMidaSdised t 0 generate a

circuit pattern to be forned on an individual |ayer of

the I1C. This pattern can be transferred onto a target
Fleldportlon (e.g. conprising part of, one, or severa

dies) on a substrate (e.g. a silicon wafer). Transfer

T}fe frésentpiab émtion relateb ypa mllidtmn wowrce, nagethed ofgememtihgyaliation, and to a

radi ati on-.sens v terial (resist) provided on
ithogrpti¢ SippAvP B I eh GF HIatgn Wb o subbt L are il I
contain a network of adjacent target portions that are

successively patterned. Known |ithographic apparatus
Backgronpd ude so-call ed steppers, in which each target

R (Pirtﬁdgpaﬂy Zf:pyaﬁlq' i&h %cmﬁe Gt %Ef)ﬁbg, ksl Ht?errp 8‘{11% & Qibstrate, usually

ont o ortion at on and” so-ca
onto astmgnhmrapn |oﬁ tlvd‘nsublstraaac A tithogmaphip apparams ican be s, efmeckample in the

manuf%ﬁ\(\ggﬁ) H} SHCIF %tﬂ%ﬁﬁ an% %g e?%h’w H?/ﬁ%?gahgc% i alternatively
referred YO Gi6 raOMBIKS biy a FQRIY) inhdy Echﬁseﬂltbsgeﬁéﬁlt% daikcitl gitteAl to be formed on an
anti-parallel to this directiaon. is al so possible

individugl layerof ther G Hdigratteryaan pe gml%fﬁéedﬁ)axtq 2HRBS gotiey (e emprising part

of, oné, B?se%@ﬂ? et én zpyubkﬁrzﬁé (&% DGEALWRRE! A ihsfP 0P tHeYttern is typlcally via
Substrate. In order to be able to project ever snal

imagingtanic 2 layesofondiationrbrnsitiae amteriat (rewiss) prowided oo plusadstrate. In general, a
single ga%ﬂ'gét{llﬁl%nﬁlﬁ ’ 6}1%1;\%{8%5 6&‘%&6% #aqget %yt '}1? tf’i‘at\% ?uc%?ﬁ%}vlgly patterned.

e range o
Knowﬂ hﬁhggaﬂhc ippatatusiinclulé sdicadled steppess; ub\ehmh pachpargeichoktivat is irradiated by

iation with elen th of |ess thgn 10. nm coul d,
e"P"S‘B%a’bg’&He pptgm éP}ZtéPrFBB torget p ‘ﬁ’ﬁP&P ops t4me, and so-calied scappiersy {n which each

target pdrtibh {sHABdiaed by s&‘ﬁaﬁﬁig&lﬁ@ﬁd’i&nﬂﬂu&u@ﬁ% rhdi@fbonlieaiTh @'g8ven direction (the
sonetines referred to as 'beyond EUV' . Extrene

“scannifg’ rdigpand 1 Whiledsymehrgnoushi saseliss dheenbstratgi agalish ofrsytiparallel to this
directiBt. ORUS %fgo%%'sﬂgleato RafsiEPehe Bﬁﬁem from the patterning device to the substrate by

imprinting the pattern onto the substrate.

In order to be able to project ever smaller structures onto substrates, it has been proposed to use
extreme ultraviolet radiation having a wavelength within the range of 10-20 nm, for example within
the range of 13-14 nm. It has further been proposed that radiation with a wavelength of less than 10
nm could be used, for example 6.7 nm or 6.8 nm. In the context of lithography, wavelengths of less
than 10 nm are sometimes referred to as ‘beyond EUV”.

Extreme ultraviolet radiation and beyond EUV radiation may be produced using a plasma. The
plasma may be created for example by directing a laser at particles of a suitable material (e.g. tin), or

by directing a laser at a stream of a suitable gas (e.g. Sn vapor, SnH,, or a mixture of Sn vapor and any



pl asma may be created for exanple by directing a | aser

at particles of a suitable material (e.g. tin), or by
wahoectseng a | aser at a stream of a suitable gaa/B0B/002201

Sn vapor, SnH, or a mxture of Sn vapor and anygas

with a small nuclear charge (for exanple fromH2 up to

Ar)). The resulting plasm emts extrene ultraviol et

radi ati on (or beyond EUV radi ation), which may be

col l ected and focused to a fécal point using a

.collector mrror..Iln addition.to extre ul traviplet .
g Wi} g R R RN P )k e sl pfasiia emits extreme
ultraviBlePfidf@on (R Bejchd BUV hdidtn) vHiclPRbY b& tSifected WRd fREsed to a focal point
thermal i zed atons, ions, nanoclusters, and/or

using peellegigaminerl es. The debris may cause damage to the
ﬁr;rlgzlfldgﬁh Qb emr%ﬁé) {Jln(agfohe? tr&ﬁﬁtio‘ﬁo(?g %%}?fﬂ%l F?eU\r]) %@#&Jmﬁ*ﬁg %isasma produces

€ provi ed 1'n the vicini
debris rathiei foine of partices; suchiag thérmalit@isatems doils| daoelustars, and/or microparticles.

| ecul es of the buffe as, .and thereby | ose en )
The aqhfs icafen danigee (o s ogHEr B’ B aemegerigy foulter gas may be
provided vBélvisinith bEihe plasial TiRtpattiRy peiuded by Béplasthollide with molecules of
lector mrror. Damage caused to the col]ector

I
the bugﬁglr gasy anthiherehy dessyengrgyr bthiseway, 13b ipastesomeeafcthe pprtiples may be slowed
sufﬁcig[gf){ thht H&Pdd ﬁot%fcﬂ’tgé QTR cRR ik, eﬁalﬂ?%étciﬁﬁeltdlt(l) glfea&lﬂeét&emirror may

ector mrror and cause danage to
therebyidsiedived tHowenpn, @ven when biffecgdsviemseal sofe tpagickasfrhsyr still reach the
Accor intg to a first aspect of the

collecllgas j SI'U NH%RY mage : oo

FTUTQTi 8¢ CPYYE AAMPEE 8 ded a radi ati on source
& & R6irsbl 19 idpriva iiastieanvkndssof Rl BufRf ga. pl asma
generating substance, the source having an interaction
poi nt at which the plasma generating substance

SUMMARK¥oduced into the chanber may interact with a | aser

eam.and t hereb roduce a.radi at.ion em tting.plasm, . .
BREMIRRR, ERE SReREoRhs et o is B viteH grialAuon St comprising a
chamb@f kg S6bplly of & Iplaé@a g%n&ﬂﬁt\f/iéub@ﬁ_ﬁcé, HeOsouRtR HakMEAI intekdfon point at
conduit having an outl et ich is adjacent to the

whichithe plagea geseraipg mtbstanee birgfvgdiivtohe ehambgr mayp duteragiwithha laser beam
st YT BE DR 82 FRHR O LoBSBHAL By o cont
arrangeditesiclinere buffergaa igh thetvbamberdthd comtvitihaying ah ewtéat whichns adjacent to the

interadtion| Qingrder to produce a radiation emtting plasng,

ereinn the method further conprises introducing :
Acdokding Basetond aspddtofthaifibéitioa thee 1s pedtideda ndthad bfigénerating radiation

compr%gggﬁtggtﬁl@{pg pg%q%%rggﬁgé@&f%gptp{lﬂggmlggtsc_leurlmgeeraailnd glq(ejctitntg]% laser beam at it
in order to produce a radiation emitting plasma, wherein the method further comprises introducing
buffer gas into the chamber at a location which is adjacent to a point at which the laser beam and the
plasma generating substance interact. '

According to a third aspect of the invention there is provided a lithographic apparatus
comprising a source of radiation, an illumination system for conditioning the radiation, a support
structure for supporting a patterning device, the patterning device serving to impart the radiation beam
with a pattern in its cross-section, a substrate table for holding a substrate, and a projeétion system for
projecting the patterned radiation beam onto a target portion of the substrate, wherein the radiation

source comprises a chamber and a supply of a plasma generating substance, the source having an



According to a third aspect of the invention there is
provi ded a |ithographic apparatus conprising a source
woofoos/exdBat i on, an illum nation system for condidn/miosgo2201

the radi ation, a support structure for supporting a
patterning device, the patterning device serving to
inpart the radiation beamwith a pattern inits
cross-section, a substrate table for holding a
substrate, and a projection dystemfor projecting the

. d r.adi.ation _beam ont o target. portion of the .

s QBRSBTS BB B Lo mayierc

with adésenbesn ambithareby pidyiced radiatiba sittige pREMb, thE seubs fudtheCcomprising a
t he sogrca havi ng_ani nteraction point at which the o

conduit prranged 4o Aeliver p RBfer 898 inio dhe shampeel aed theicandnit baying an outlet which is

adjaceB TREhterRYioh pbiaf.act With a laser beam and thereby

produce -a radiation emtting plasnma, the source

further conprising a conduit arranged to deliver a
BRIEPbBEéégl_lgﬁﬁgi Bk%ﬂﬁ]ﬁﬁ%’ and the conduit having an

the interaction point.

BRI EF DESCRI PTI ON OF THE DRAW NGS Enbodi nents of the

I nvention will now be described, by way of exanple

%ﬂ'?%fﬂmm ﬂ%@f@?@fﬂ?@vl{lmwr‘?@ ds&feé%ﬁﬁwamgf ampeenly with reference to
the addbAPhmigSe | Bhatbitch dEANAGS RPNWhiBE é&{e%ﬁﬁi}%h%/f@%%é symbols indicate

i ndi cate corresponding parts, and in I Ch: Flgurewf
‘mﬂ?ﬂu@ﬂm@ﬂ@ﬁ&amﬂthgwhphic appar atus according to an

' J. { . Eh- 2 . Ct . .
BT T N R n—
- Higire Btdepiats aaadiaforguonse Acabeding tosarbertsudiirént of theGbWeRtion; and

I@CCOBQ{ﬂ% E@g%n.alternativ enbodi ment, of E&g ) )

T HERFEACEBINS RTRARTE SR 8649 PR IR gTHAL Ve cmborimgnt of she ipvention.
depicts a |ithographi c apparatus according to one
enbodi nent _of the invention. The apparatus conpri ses:

DETARLED DESGRIBTION system (illuminator) IL configured to
condition a radiation beamB (e.g. EUV radiation or
beyond EUV radi ation). a support structure (e.g. a
Figwrk 1t seheojticelly depists maughegiaphic aprapans aczoyslirtg ©raniergnbodiment of the

. devi . Q. a_mask) MA and connected to a first
#nventlgg.s :l'ﬁ? %é*)gnr'agm es)

OEEWFlgured to accurately position the
- apdltminatiogsydexi (Rurhinate)dDIcoafigited Mol ddnditioh Airidiation beam B (e.g. EUV

QRS VR HERy 21 S 2012 (o0 @ varer table) T

- a support structure (e.g. a mask table) MT constructed to support a patterning device (e.g. a
mask) MA and connected to a first positioner PM configured to accurately position the patterning
device in accordance with certain parameters;

- a substrate table (e.g. a wafer table) WT constructed to hold a substrate (e.g. a resist-coated
wafer) W and connected to a second positioner PW configured to accurately position the substrate in
accordance with certain parameters; and

- a projection system (e.g. a refractive projection lens system) PS configured to project a pattern
imparted to the radiation beam B by patterning device MA onto a target portion C (e.g. comprising
one or more dies) of the substrate W.

The illumination system may include various types of optical components, such as refractive,



wafer) Wand connected to a second positioner PW
configured to accurately position the substrate in
wW@RDOoNTBsIce Wi th certain paraneters; and a pr opEUIB2003/002201
system (e.g. a refractive projection |lens systen) PS
configured to project a pattern inparted to the
radi ati on beam B by patterning device MA onto a target
portion C (e.g. conprising one or nore dies) of the
substrate W The illuninatio# system may incl ude

various t s, of opt.icgl conponents, such as .
roflectGy PLAERGHFe CEBFPREIEUE, FUGRENT O CUIeE ARG lgbicplo components, or any
combiffAtRmith@&dfafor ir&ting! $h@pink YR RSnteSIliAPiabifaBbn. COMPONENt s, or

any conbi nation thereof, for directing, shaping, or

Elshsupport istigcturg upRQrtsn i.¢.Thears thspweightsefy thet natterningoiryiqes , It holds the
parrfof o RS e Bl ot e cHERRENIDN, RIS i, e s of
the litlogriphe appamnisasndosthaf contigiopg tstdr asl fog eximyile evhethbyeor not the patterning

. desj .of the lithographic par at us, and ot her .
d“’“c“'c%§n‘&‘i(’1‘i1 "D r'i‘sYac%‘Bhe”é’é‘%f“BPmex PRPRIHFISIrG cam gise mpghanical, vacuum,
electrddtatit 6F Sthe1G1 AP ERhEqIS kdThd1d tHR paf&GHIABIEVIVE. 'THeEaport stture may be

support structure can use nechani cal, vacuum
a framg|og attptle tfar example, detighy may herfixerdyon mevablecsaequirsdn Jihg support structure

| . . o . 4"! A o

may St A0 R pUHEE eIt 2 HRPUira) PERAAL Tof Bt it respect o the
projectio system. aAny espuifitheitermih &reiclghor tmask’t hertinmeaynteycoasidenceé synonymous
with t hat the ﬁzt t er nittn%. device,is at a desired position,

tlfeolporgﬁgm N R o é’Bge €0 the proj ection system Any

Theteprh “phderhiaf Hevice’eused Iereif [shoul ¢ "brbeil ¥ imerpreyedoss referring to any

. considered_synonynmous with the nore general term
devicethaticanpbepsad tefgpait @ radiatinn heam withapaftginn s crggsfection fpeh gs to create a

patterf 2@ higeIPHICh e RBARRE. Vit SHYulS B iRt@dhA the B ipartdddo the radiation

any device that can be used to inpart a radiation beam
beam wjay fnog exastly sprespand e ther desireds pattero i Sgdhregisparior pé gheesubstrate, for
e B4 S B ABGAL PBufke 15 SHRLIA Bl Genraty,
pattern anipaated oo tHecmdiatiory beob walt @otréspondta @ pprvicdlat funttienal layer in a device

. desired ttern in the target poytion of the
being grgled b fargel porion Sk a i Wirer A SR [ ncl udes
BhagiflesOT phttdrilidlg HeatediSudtmABRs &/l préarmable mifr6PdrtlyS SMasks are well

Generally, the pattern inparted to the radiati on beam
knownyjn lithegraphys 3ad dynieplly ipant QY| arbeyornd EUYnkthograplee apparatus would be

vi | r | : | :

relleo R A8 SRR R EPLERplhohy it Ry, PRRBIE Rl Sl of small
mirrors neach ¢ wiagk sarabel ipgliddualhyntelisidesomsr toorefleat ranyipcoragkrgdiation beam in
differegl? gitsq\gcﬁlgrlﬁsd k@%\\lfﬂ}e:dtr}wlglé)%sgo Ir i ggyég%r?lgxg 2 tgz}/d'\?\%%?ng)le%rglwqﬂ&lnis %ﬁécted by the

mirror matrix.

The term “projection system” used herein should be broadly interpreted as encompassing any
type of projection system. Usually, in an EUV or beyond EUV lithographic apparatus the optical
elements will be reflective. However, other types of optical element may be used. The optical
elements may be in a vacuum. Any use of the term “projection lens” herein may be considered as
synonymous with the more general term “projection system”.

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



reflective. An exanple of a programmable mrror array
enpl oys a matrix arrangenent of small mrrors, each of
woMvogbeag@n be individually tilted so as to refi@EuiB2608/002201
incom ng radiation beamin different directions. The
tilted mrrors inpart a pattern in a radiati on beam
mhich is reflected by the mrror matrix. The term
"projection system used herein should be broadly
interpreted as enconpaSS|ng ény type of projection

T ihoirantos Aapaliisesi Do BRE STiHE I S04 o) O pisre substrate tables

(and/oF VB ¥iEhoreOth kT taB1¥d) € In SchORIGHIE sREEMRALhiARhO 8dd#§@1] tables may be
The optical elenents nay be in a vacuum Any use of

used in; pagalieb oppreparatosct¢nsndyde sarried vt on engpr plereieblss whileanens more other
: | e nore general term "projection
tables %és%?%@é@@%@&é&%épi cted, the apparatus is of a

Reférriag to figurt )l pthe (Burginatenill ryéings aradintibe btany omesiefliafibresource SO.

i thographi c appar atus nma e of a type havi t wo )
The sopise And Gre S e BhIR G By BN S SoPerety salfis By Y o e source s not
considéfed € foRs paft dPIhe %}hoF}thﬁ laﬁﬁhr ta¥lhrtd tﬁla fadfdtidf BearRGatseE from the source

t he additi onal esma be used in parallel, or

SO to gheciamitagnry[Lsyigpthe rmyofb@ oo Aelieeryo sixstesh CoARrisiRg, feyrexample, suitable
e
dlrectlégplugérrs) \gg%gé 8 g{q?zfﬁgér )i F\fe‘ ﬁ%%p &l?esstoﬁfg% err}J lSrﬁkg?]rytﬁ al part of the
lithogrhphic agparanes The s«adcea&@ md tbe dlmrhnaim I, togcithet witinths beant delivery system
and t i t hogr aphi ¢ apparatus may be
'frequgg?)é’?aﬁ'teb ﬁfrl &f"e"ss arg até‘f?cﬁ%’ tf&‘s the source is not

THRHusRARE IL tnayQbfpHsY dn aljusteh}efoxl adjﬁbﬁgg #hingulapdednsityudistribution of
and the radiatjon beamis passed . fromjthe source SO to

the radiafion;bepg s ALY, % Ieaptthe pEr 2ofprd émnea ragéa) Fxigel (commpnly referred to as

o-outed ¥rid & T rF% eéﬁ\l%%g 0? He ifrté (ﬁsm l gﬂ ?Faﬁé bﬂﬁﬁe illuminator can
mrrors an a ‘beam expan t e ases the

be adjsged. ctn additidye tixnillumiiegeralll pay tcombnsehearidus fotigr &pinpaonents, such as an

arat us, The O and, t he inator L,
iear OB REPMITOSt TG BRI 25 Yo R PR FEgeFfanbeam B t have o
desuedrwfd@m;r ah&ntadity Mis@idutiod indisdtdseRedoal em The
il lumnator |IL may_ conprise an adjuster for adjusting

Thedadiatign beam; %tSéFFéﬂ?‘}O‘aﬂ@tPPﬁth vige (e ranaskdyiAd iviych s held on the
suppor? %ﬁ&m@e(@%f Ghask- tabik M’?)a%d G Eatﬁ:'rlﬁe%r by i/ &&efnﬂ&e&ewce Having been

radi al extent (commnyre efred toas s-outer
reflected by teer maﬂek@e ch¢ vadiajipn deam H prsseeigough e praj mtgn |smem PS, which
focuse% ﬁle% Bn 0 a%.r% D& O%F(intégf th% L '31 %@Wr W?iﬁqm?ald %{dﬂhg §éc%9d posmoner PW
n thI’] | um na nprirse vari o
and pdstthbﬁrseﬁmmﬁh ¢ags, anatjei“femﬁw&m devtiey rlméarrenami:r r capac1t1ve sensor), the
substragg g%ﬁ:g%ﬁjactapgg %H)érlggll#%:]u?agé g,;q,% é) z?seto lil)%gl(tjlmtl 81f§39er}19 Itatr!ge? r}10rt10ns C in the

path of the radiation beam B. Similarly, the first positioner PM and another position sensor IF1 can be

used to accurately position the mask MA with respect to the path of the radiation beam B, e.g. after
mechanical retrieval from a mask library, or during a scan. In general, 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



desired uniformty and intensity distributioninits

cross-section. The radiation beamB is incident on the
w@zdod/ersgéing device (e.g., mask MA), which is hatdiBams002201

the support structure (e.g., mask table M), and is

patterned by the patterning device. Having been

refl ected by the mask MA, the radiati on beam B passes

through the projection systemPS, which focuses the

beam onto a target portion Cbof the substrate W Wth

the aid, of the second positioner ,PWand sjtio
may be CHpugiied 82 spers kR PeIHIoE PPy B ectdi MBgk MA Hidbstrate W may be
aligne® B6AE HasiO hli GRRAE hlaH4 M .63 Qhd subshifte SUBShéR nfarka P, PIWA Ithough the
can be noved accur at el SO as to position

. ! , €.9. 3 ! .
substraie pgnnegnt magksyest lllparqtq‘—%?@uny dedieated (sageh pertionpethey may be located in
Codi At i i ar ‘ T o Mo .
e A GRRPSOTR (AL bn ol B BB T60S s i
situati@san which imyore tah bhodic isygovidekon\ie wiasiMiAe shpandsk tatigtithent marks may be
) (f)@t h of tge radi ati on beam B, e.g. after mechani cal
ocateq BSIWPMME d¥S-om a mask Iibrary, or during a scan. In

TRRpited BBPUEE Béul@be 16 iMBSIKast SR &F thlfolBYirpaméRB! | zed
with the aid along-stroke nodul e (coarse
r

f
1. Ipotar et tp mgsfkdtableslﬂ and ghe gnbstrate dable W pigekept essentially stationary,

vt LBy G O 08 8 OB i
(i.e. alsimglecstdticzaxgosnsd)ndha shisstrgtesablo NMET ispbien shiffaddnghe X and/or Y direction so

- rt-stroke.nmodul whi ¢ orm part ,of the secon
thata G fiiehi SR PRI ot XBodll Liep il e matliing S8 Bpe prposure field
limits the SizabNthe karkEtGoRRmIC irdddea ild Siyle batic exposeieed to a
- short-strqoke actuator only, or may be fixed. Mask MA

2. Insepnaness thsmaskyrRle YA and g substratsithie Welsae sganpethiypehronously while a

i " pagt &Rfors BESH {s30r8jetted QRIENE biioklC (F&- a si i
pate Al tdr?o%/lrt}o %Hr%grasubst rate sgiqi;genrrent maraﬁés@z&;s 1iol ICus(lt r azti gléllgle dynamic

exposusele by veleeitycandatirecionyfithqywbstratmigble tME yelative to thelmasktable MT may be
detemﬁ&dﬁagfg_ﬁf @ﬁ@%gﬁ@g@a&oﬁr&ggm%e; kb%%%cé%?ﬁé%ﬂ?% gfs t.:ﬁF ggxn?cgﬁg system PS.

SCr nnent  nar
In scari modd) themaxrimemtsizaof direexposard feelglimits the avidth (inhke masdcahding direction)

the mask al.i gnnent rks may be | ocate et wee he ] )
of the el Ptian db o Urelh BRRRTReS e Tas. G depath oL the Scpeping motion
determ@it8 tS heligl? (ih@hd Ruhnifg BELESH) df thdvarget gRtiomde, the mask
table MI' and the substrate table are k

. . Kept .
3. laspether modg. the aask tahly MTyig kept gpscatially, gat ehqlding a programmable
- e oAy . e .
pe PSR Uk bl RS PSR FEION i mpar
radiatieix pesanis @oyoj ecFerborg o b sargettpertionldT. ein\iiis mpdt rgenersly f pelded radiation source

P I e
the subite: fblet W 6x pDBetveert is@dclssivenfalliatién pulsész@uritfg 4 R€an. This mode of

target portion C imged in a si n%lle sfatic exposure. . .
operation can be readily applied to maskless lithography that utilizes programmable patterning device,

such as a programmable mirror array of a type as referred to above.

Combinations and/or variations on the above described modes of use or entirely different modes
of use may also be employed.

Figure 2 shows schematically a source SO according to an embodiment of the invention. Figure

2a shows the source SO in cross section viewed from one side, and Figure 2b shows the source in



2. hi scan node, the mask table MI and the substrate
t abl eWI' are scanned synchronously while a pattern
WO npawisseh t 0 the radi ation beamis projected ardwIBR008/002201
target portion C (i.e. a single dynam c exposure). The
velocity and direction of the substrate table W&
relative to the mask table MI nay be determ ned by the
(de-)magni fication and i nage reversal characteristics
of the projection systemPS. 7hi scan npde, the maximum
size of ?t»ﬁ{' exposure field limts the wdth (in the
cross SEEHPNAEH fﬁ‘@“ﬁ?‘?"&ti on) of the target portion in a
STRMoArcd WIREB kprS$P Shingber W ahe 3Barhtbt® 1/16 B&fided By W4l 2 and a collector
. scanning notion determ nes the height (in the scanning )
mirrorc. r Ehe ¢Qleptopmitrpe3 hay g aeflasiye susface svhighy is gpflackee atexireme ultraviolet
cots able MI is kept essentially stationary
radlatlh%ﬁaﬁéﬁéﬁsbrogrammbl e patterning device, and the
sAlssppint és dredoped tdBupply doopdals off matedad iifod exdmple tin) ipttthechamber 1. A

S (NN W RN T X I,

materialBGhik hadpassed iiF6udhstheBidinsteed. and the progranmmabl e

patterning device is updated as required after each

mbiFepRllgston mirrpre3 4t parnest do fagys dadigtiasy to # fosal prigh FP, from where the
i SR GOL AL SR LR, 3580y T s 6
used td gereoase apbam ofisadiation |7 wissh pr ditpedrintb|thke ghaintber hiviagan aperture 8. The

deyice. such as a progranmable mrror array of a t
apertule ¥ fna fyrexempls Sabplite  LAHEP P e RaRghe SLP Ry of the laser
beam T1NA béutn dinyy @ isdesubddi vitiin e dBsmisdr 1 6 iOpos@idvhed &lcH that any portion of the
di fferent nodes of use may al so be enpl oyed, Figure 2 .
laser bgm]gvlg@%pp@g‘erﬁqt with g\gecial myeyvided By eﬁxgatqr@l sypply 4 is incident upon

(and al b7 He Hehmidigp! TYRRbbICR: l_O%x%éhﬁsntg FSaWBet Nom side walls of the

"source SO in cross section viewed fromone side, and
chamber.gure 2b shows the source incross section viewed from

a C | e .

A9 MBS SRS PR SRR o s v
of the 8hanitiee, and |haeart outletril 2 mhichIlehaers buffexf das atjavent saiaf imeeaction point 13 at

. ich s reflective at extrene ultravi.ol et radiat.
which {38 e b ¢ SRS S5 e CpaliLASH bttty Sumlist B o
Olln usB!tke ¢hambef Dis fllled Witiea Suitableibffer 43€ 1ok BR4AE hydrogen). The laser 6
collector 5 is |ocated beneath the supply 4 at the

generafgsta; laser Searm Hevhifty pisses through dhq apegtpresth e colleckarimigior 3 and into the
chambggli .FTh@Jnaféﬂél%ﬁpﬂ?i p?@(ﬁl%%ja &Bg&y%:%tgﬁalmﬁs downheds through the

ector mrror 37is arranged to focus radiation to a
chambent towapdsi the cdtlectof 5o Whenéhedrpplet of material passes through the interaction point

13, the interaction of the laser beam 7 and the droplet of material causes at least some of the material to

be converted into a plasma. The plasma emits extreme ultraviolet radiation which is collected by the
collector mirror 3 and focused to the focal point FP. The extreme ultraviolet radiation passes from the
focal point FP into the illuminator IL of the lithographic apparatus (see figure 1).

Parts of the droplet of material which do not interact with the laser beam 7 continue to fall
through the chamber 1 and are collected by the collector 5.

The plasma generated by the interaction of the laser beam 7 and the droplet of material may

include particles which would cause damage to the collector mirror 3. The buffer gas present in the



radi ati on may pass into the illumnator IL of the
I'ithographic apparatus (see figure 1). Alaser 6 is
waoumegioisgcogener at e a beam of radi ati on 7 whi ch BeI/1B2008/002201
directed into the chanber 1 via an aperture 8. The
aperture 8 may for exanple conprise a wi ndow which is
transm ssive at the wavel ength of the | aser beam 7.
Abeam dunp 9 is | ocated W|th| n the chanber 1, and is
p05|t| oned such that any porA ion of the |aser beam 7
ch. do &s not. in erat with material provide
lgwltito Gf

the .
chambf & irROgd, g™ dlove i BHIEHE 006k D S5SERBRe By fecor mirror 3.
Howe\Ieh ehdABRhEHUTRhe ifRfacGOPbedW Senkie Bdr %Beﬂn 7 Bh@Pthl B pﬁﬁ@mﬂhe interaction

1 fromside walls of the chanber. A buffer gas supply
point 13 dngweh Sasthg bulerceas is heatodhandipushedeamay fiom the imigactionppist when the laser

beam %ﬁ?ﬁ?\gﬁh Qﬁe M\I%Hgt ﬁm‘é@ﬁal‘? Wil c?&g tﬂé’iﬁuﬁ& gtujl ?tr o%gn around the

ivers er gas adjacent to an i nt rac
interacfion poinfl(® lave ahighér tbﬂnperhmmdbdaweﬂdanmty nci dent upon

terial plied f terial ppl.i e Cdno
JB e openpfanirping ufeGMioletFadieban soctee U PLiEH Thediypieb o is introduced
from a@RIRwhll OF the ¥RdTiep), Fotae MEERIII eldhR befsEihe eI TR) 885 Boves away from
| aser beam 7 which passes throug the aperture in
L

the regionearegnd the interagtionneint 33 4thg heated, buffes gan matsdor examplgemove towards the
gas cofé'l@{seerb alrpS HRR! M(eﬂ & 8¢ E&a@ﬁl fﬁ% 4 t%t d%ﬁ%lﬁl Ithevmélgg around the

dovvnvvar s throug
interacuoh lpentt d8 may fdhemample bdrafghebrdef ofmdne rolf anlullpa@mds The time between

h th nter ctio nt 1 t he ter
activerybf SiigssivgacafeSb e i Byerdctioniodfhu & iy e igtdisgitlyshorter than
this, for @R&hpls Q0R0Ghicios€condd. ETHiSineh thet thORsatsdt trdifel PdsOmay remain present in
pl asma. The plasm enits_extrene ultravi ol et radi atign

the reml @reund thgintsrackion pgint 13 QusmEdhe gensation, pf sucgsspive pulses of EUV
radiatibpcused to the focal point FP. The extrene ultraviol et

radi ati on passes fromthe focal point FP into the

i Theunggion tasung [thepintersnsion ippinb ¢ 3 aidhcis moeupied b thedhwated buffer gas may

compr{sé g%%ﬂ'c)ant Er%&g)ff’lﬁg hl%evo‘i’&ﬁé’ beamrg I on ¥acﬁl)n %’)‘@fn? g% rdu?d the collector

erac e | aser I nue
mlrrorBh The héatédimffeh gadie thid regiodl has & lover Hasite thah)gai Which has not been heated,

and a g(?slult E‘J]%;agg llesgggﬁpaftlgﬁd e?ﬁgeen{j L.ed b t h g]it)lgsr‘ﬂ?ac%gi;ﬁxe buffer gas.
ConsedquatI{i i€ iPmbie liteBp mahpr&hcne@ wa¢ rsaw&ﬁe Gare%gﬁ thifrof BE When this occurs
collector mrror fer gas present in

damagg maybgepesed fo the CP’#ﬂc&wéﬂot ® slow down the particles so
t"ﬂﬁ:}e fst&ﬁ)édﬁgoﬁ’e@ 3 tlﬁ?}ﬁ&&{txjﬂﬁﬁé Wth?}sfoﬁge'in §escnbed above Many of

However e Vio ence "ot e I nteract
the fast inpegenoren af tlwnnltetaheott pmntpiérate'c mbengin thh dlrecnioaro&dtelooliector mirror 3.

oint 13 is E buffer gas.i s, heated and -
when R b g e e RE i eEts S BB OREREiaRPaiogpe buffer g,
thereb €aRingthebwftdr %as/\lotﬁbvst ﬁn&hd diogdhieh opthekBllétdrahirrof Bi Thidifhitther reduces
cause the buffer gas . in a re%lon around the
the density of the buffer gas in the region around the interaction point 13.
The above problem is solved or reduced in magnitude by the conduit 11 shown in Figure 2.
The conduit 11 has an outlet 12 which is located adjacent to the interaction point 13, and thereby
delivers unheated buffer gas adjacent to the interaction point 13. Thus, instead of unheated buffer gas
flowing into the region around the interaction point 13 only after heated buffer gas has moved away

from that region, the outlet 12 of the conduit 11 immediately and directly delivers unheated buffer gas



interaction point to have a higher tenperature and a
| ower density. In a conventional extreme ultraviolet
w0 2p/ategen source (in which the buffer gas i s PCT/1B2008/002201
i ntroduced froma sidewall of the chanber), sonme tine
will el apse before the heated buffer gas noves away
fromthe region around the interaction point 13 (the
heat ed buffer gas may for exanple nove towards the gas
coolers 10). The tine taken Por the heated buffer gas

to nove a fromthe re ar oun interacti
into the i ST pISFReLRBRIG b ROPLHB Y PUDI tBhe g ek dropletof material
has red¥héd ihe @eYasfon pdig 13, HBWINRAMBRED BlfKdr LS WilPhe Srésene fiSth¥ fegion around
droplets of materi al to the interaction poi nt 13 nay
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therefd?€ Al thY lcbREctGaRIERY t6 BARY 4 PRgd 1FbtaNé béfer dleaning and/or replacement
proportion of the volunme between the interaction point

than mayg oeevisthlee hecasect or nmirror 3. The heated buffer gas

| et eenrgﬁg 'nﬁg dﬁlﬁ&el ele@WGith ?%@%Mo&%@or?@%gn% Fb-5650 my/s). This

not eat a resu ere
providi:snthe radwantagesthbteit \qeeklyt plshpmaWayClhea&'ddfuffeh gasp frammhe aeglon around the
Co
interacifi piat LE" THEB S Bl B etfversclip s pshic, by hich s directed at or

adjace@Q6 tHeSntdAGRGEPTRY 30 Thé Aupefidnic @ad jechas tel 2@0AMAgeThdt i@ dessity of buffer
There is an additional effect which ma¥g contribute to
u

gas withirpth j&§ gnay he grlasiantigly lagss then magn dlersfty oh Bufferges inghe chamber, thereby
prov1dg%%rlﬁér€é§>e@ﬁltér5@1oh 3F BhsEiohd Wth BRI el hs AlfacdR Y ﬁig ilt€raction point 13.

direction of the collector mrror 3.” Wien t hese
sztsQe the ironduiel kisompreduding bufter(gas inte theachantber 14 @rmwcsfleore vents (not

I t e er S
o s HEE Y 605 e S YSHRP sl e prosr of
buffer gasrwmlnn Bhe chhinber. Ultelpas cocdetsl t@ seghlaee e remipeyatat of the buffer gas.
S g8, ASEH PSR, L%k Bl uirvile
radiatiBR G/RichUsl 8bsyirdd sy hereadvit ilwsimawWave Beeﬁ' dbdéred by btiRr elements of the
conduit 11 has an outlet 12 which is | ocated adjacent

apparafus if the.condui d 4 steranpt pessent. Thus, tegondwitrld iy/logated ipdfant of a gas cooler 10
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into the con td%ﬂ lkf utntt %ste%g%avgs ndR S ﬂ afd Sincident upon the beam dump 9

As has previously been mentioned, the outlet of the conduit 11 is adjacent to the interaction
point 13. The outlet of the conduit 11 may be within the outer boundary of a region within which
heated buffer gas would be continually present during operation of the EUV source if buffer gas were
not supplied through the conduit 11.

The distance between the outlet 12 of the conduit 11 and the interaction point 13 may be
selected by considering the following: the closer the outlet 12 is to the interaction point 13, the more

effective the delivery of unheated buffer gas to the region around the interaction point 13. However,



fromthat region, the outlet 12 of the conduit 11
i mredi ately and directly delivers unheated buffer
w460t he regi on around the interacti on poipdr/1B3008/002201

Consequently, by the tine the next droplet of materi al
has reached the interaction point 13, newy delivered
buffer gas will be present in the region around the
interaction point 13. This newly delivered buffer gas

i s unheat ed and is thereforedbmore dense than heat ed

ffer as. i erefore nor
the clogiryth€ pyfiE T2 ig TuripiserchieR poiat T8 PHRGNE FORUE A rglsigco suffer from
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gas into the chanber 1, one or nore vents_ (not shown)

shows 3 AEQuBe S sy ed frognenesidsy fihe majority pf elpmenigofthe sayese SO shown in figure
3 corre'%‘ dt‘ﬁﬁ{ R0¥ shEGH inaﬁﬁué f Gnf hfehot H@scﬁl;ed %Elfn?l'éreg Qﬁ)v&)@'v&hfh@ conduit 11

e chanber. The gas cool ers 10 regul a
of ﬁgureri‘p‘emat presendfin figereld f ir@reag,as conghydt Zzlomiismt thriough ghe aperture 8 in the

collect81[ ?,Y,qu-%d ﬂ trzﬁlelsgﬂ%g{lle age!} beac' S/elﬁlg u%t% hll&% de{i with an outlet

|on Whi'eh scur
22 whmhnel adjacént tovthel ﬂtek*amen Ipemn 18bSTher mhdbxy 2<bt1h asededoanmsmme buffer gas

adjacer?t];]tggtn g'g%{yﬁ%?qtl lglltnragl q%ggvgreég Ir}%lflen\,\q?:tg ﬁﬁa?fslp&rg%agglt)dve in relation to

Figure@0 aih@ Corkilit W isibsitioHédsueR fat! il embydbscaisait BUV radiation generated
|rrespect|ve of whether or not the conduit 11 is

by the plagiga sy the qambeioh e amopnt ofEWN radiation whichiis phsgered iswplatively small (for
exampif.e 8&9%(3 Jr@ss—sgﬁloln%ﬁ fle PRAIR cg)scucfgs tiixg Bt H&lah&rc‘l%gmepﬁﬁmtf length). The

not pass i1 nto the con but 1 nstead trav
dlstanwebctweteo thetouand&l and theantdextionupont t3reayteaeiediedpsifg thagriteria that were

r ous ntisoned, the outlet of the
descnbegﬁrﬂ%‘ aq9vei 1§¥°e\% B%ﬁ‘%“rt ¢ the interaction point 13.
TAR adtihta@é ofthe Eiﬂﬁoﬁﬁﬁﬂwhbwﬁ In MRYrel36is Wat thie Mol f baleLgas provided by
boundary of a reﬂlon w t hin which ) .
the conduit is away from the collector mirror 3 rather than towards it (thereby helping to push heated
buffer gas away from the collector mirror 3).
In a modified version of the embodiment shown in figure 3, the conduit may consist of two
tubes, one of which is inside the other. The laser beam may be arranged to pass along the inner of the

two tubes, and the buffer gas may be arranged to pass along a channel formed between the two tubes.



heated buffer gas woul d be continually present during
operation of the EUV source if buffer gas were not
wapph24eeh t hrough the conduit 11. The di st ancePdetBae®m02201
the outlet 12 of the conduit 1 1 and the interaction
poi nt 13 nmay be selected by considering the foll ow ng:
the closer the outlet 12 is to the interaction point
13, the nore effective the dellvery of unheated buffer
gas to the region around t hdli nteraction poi nt 13.
r,the,closer.the.o to ntera
Where (3¢ 56 easeing eGSOV 0l ey beabsept famyhe tofedit e o tbes, in
order th GRGW SHeUhdef bedh@tofaveiBsmp@RH Hidin thb €aseoidhe interdcfio Péint.
exanpl e, the outl et 12(H§§'be 15 cmor less fromthe

i though eorshtp dil n2 ] haying eplePopiionpnapgd configyratiopghavgdeen shown in
ﬁgures ﬂg&? 2?25}121&(?@%@ gf‘ﬁ&% Qﬁteéogf%ﬁ CeerB %g%edm)lrt s fnre?e%ble that the
conduit pusgreacind oonfiguration isGuecniiat ihdoes bt abstupe anyi EW'Y raddationywhieh would not

20 The rate at which ovi ded .t hr ough
otherw g g 6y s g dfihonti of i, SO0 T fori Pyt Y may not be
achievitg@befl nidyf Becpreasd td Havidd ¢he' @BUGID irfsomEbcitRd wherein the conduit does

. |nteract|o.g80|nt 13. The rate may be sufficient to
indeed bpiues, wrme UV guhifion. Wersbia s Fesase. figderirele fominimise the amount of

EUV ﬁﬁﬁmn? twHitH & 86dch ?]Tnﬁ EHdRit@ twhapd ?GSSM f @(pp%}%ate locations and
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configerativrs\fer thercendmitywilh depsad upmetheplarbasletampmmm ef the Ism within which
the conglult l? %rfoglrde? ZIS/Ié)Er: htI%%nn bive c%eglflﬁma¥ rlj)é/h g§ a?g)g%nnﬁ% e acgtédrults shown in
ﬁguresfmdldlmlmy beéth be Ipﬁﬁ'hdbﬁ in A6iAEREUV B@uréegke place (i.e. the

reque of the EUV sour alternatjve
&fmﬁ R abayF detEDheR, ‘i‘?t‘ieg‘ﬁ’)efism dhowie Py ths, byffer gas, other
suuﬂﬂggggggm beGkgure 3 shows a source SO viewed from one
Ide. The majority of elenents of the source SO shown
Alithuglg theabgvednserantionhgs wiferreditp ghiecdraplesef materiaboging tn, other suitable
t described again here. However, the conduit
nmwn?g ?%glgﬁfe 2 is not present in figure 3. Instead, a
'Hmndwcmno?l is pets timited o oadiatiorh esovapesr twnich 8se draplets of material. An
ol | ect ave t he S
embodfft 55 R bt m for, SAEPledRetet,pEima Sy eaf Per than from

droplethfﬁiﬁtehSl Bujtalsle Biset dclubeSh dpdr, BaH, 0t aptikfite dfSn vhPet and any gas with
uit 1 is used to introduce bufferg%as adj acent
a smalf 6‘“?1%’ ‘fh‘ﬁ?ér et sxemplfofram Hz upHo e fitopletse Aler gases may be
condexlaé‘% BesSGH fﬁ%%f 3BRANRa bbherfing siB¥tark®. Figure 2. The
conduit 2 ositioned such that, whilst it nmay
Visswavelengtbrof tlElEUVaeldlamnonfeg@du & i thel abpvetdescription mayifer example be
- the r t nt..of .EUV ra ti00, which is
wittin iAo BB el B0 Bl 0 1, 1
Altemgh siecdbooa daq‘cnpm ofembodimeanes efuthe $nviehBorkdlates to a radiation source

radi ati ather than its |engt The
which generates %W rad?atlon the mventslon may a s)o be embodled in a radiation source which

generates ‘beyond EUV’ radiation, that is radiation with a wavelength of less than 10 nm. Beyond
EUYV radiation may for example have a wavelength of 6.7 nm or 6.8 nm. A radiation source which
generates beyond EUV radiation may operate in the same manner as the radiation sources described

above.



di stance between the outlet 22 and the interaction
point 13 nmay be selected using the criteria that were
walamenidad further above in relation to figurer@r/IBANS/002201

advant age of the enbodi nent shown in figure 3 is that

the flow of buffer gas provided by the conduit is away

fromthe collector mrror 3 rather than towards it

(thereby hel ping to push heated buffer gas away from

the collector mrror 3). In nodi fi ed version of the

0

%{m? \9\%&? HEsechBB%teHeq?Aﬂvmﬁate%sbu?‘égggag ﬁ?ﬂﬂgﬁde@g m gﬁ'_ﬁﬁf%r gas wh1ch is

delivet%isfmm the antletd 2, 2kaftor amingerakction bp@asn thie dasgr hdam arflrlhaerplﬁxfma generating

substaﬁc‘,‘é‘t;‘S gango l())t Ubet%SH}fﬁ éﬁgtgqgst?(}l'{lj]; etwg%hztgn alsq{geqa%r) rag gEhe piasma generating

substahtd)es. Where this is the case, the corner shown in
figure 3 may be absent fromthe inner of the two
Iﬁqf&cnntwn@ neris ingendpd tobedliustrativee pothisniting. ol hus Ay will be apparent to one

skille tlé?):ﬁ'ptﬁo it gtclgtls] gzﬁ{t%ﬁ%_l{lg; 25 Ttdﬁ alt\(l)tﬁﬁe 150(: i'i‘:a‘ge {1] Q?Jlge;ﬁ v?ﬁhout departing from

the scepecf tlendlaigns settduobelowave been shovvn in figures 2 and 3,
ot her conduit positions and configurations may be
used. It is preferable that the conduit position and
configuration is such that it does not obscure any EUWV
radi ati on which would not otherw se be obscured by
sonme ot her conponent of the source SO In sone
i nstances, this may not be achievable or it may be
preferred to provide the conduit in sone |ocation
wherein the conduit does indeed obscure sone EUW
radi ation. Wiere this is the case, it is desirable to
m ni mse the anount of EUV radiation which is obscured
by the conduits where possi ble. Appropriate |ocations
and configurations for the conduit will depend upon
the particular arrangenent of the source wthin which
the conduit is provided. Mdre than one conduit may be
provi ded (for exanple the conduits shown in figures 2
and 3 may both be provided in a single EUV source).
Al t hough the above description has referred to the use
of hydrogen as the buffer gas, other suitable gases
may be used. Although the above description has
referred to the droplets of material being tin, other
suitable materials nmay be used. The invention is not
limted to radi ati on sources which use droplets of
material. An enbodi nent of the invention and nmay for
exanpl e generate plasma froma gas rather than from

et




droplets of material. Suitable gases include Sn vapor,
SnH , or a mxture of Sn vapor and any gas with a
wormbh2486cl ear charge (for exanple from H2 up rE/M2)08/002201
Droplets of material or gases may be considered to be
exanpl es of a plasma generating substance. The
wavel ength of the EUV radiation referred to in the
above description may for exqule be within the range
of 10-20 nm for exanple within the range of 13-14 nm
CLAWS hough the above description of enbodi nents of the
invention relates to a radiation source which
generates EUV radiation, the invention may al so be
1.  epadiisd < tatd I ch tes 'beyond
ARGl sl et Lonat 5 Wiy APLBLIDE Renegitigpiosance, the
sourcg dgwing [darintetaction p&ay enwhieb\the pitisaiai generatyg Subktafidafoduced into the

ve a wavelength of 6. 7. nmor 6.8 nm radi at.i on
chamg% l,Illr% ént\%ﬁ.‘"c‘ﬁﬁ@%ké?g{%‘& aB(é %FF@’YQ upe g {ag@itigﬁ exﬁﬁ’gjng plasma, wherein the
source fatiet eomprideba wadEt BRARE 8HehiNt® of RilfeRichOMhtS ' G@mber, the conduit
. described, above.In the above description the term
having ap, qutlgt ahiqh 1 adipcegilerthe intersgtiong@emtt o nean buffer gas
which is delivered fromthe outlet 12, 22 after an
i nteraction between the | aser beam and the plasma
2. gdheseurcagf clains { awbereinathe obtiétas docated within thenhgdraiunddty of a region
“1s n aser_b and.th | as ener atj ng .
withif) SRR Bk Bt 32 SR 254 PP SR pRrethon s source if buffr
gas wetelnossuppli¢dthroughthel dofiditit.ng. Thus, it will be apparent
to one skilled in the art that nodifications may be
made to the invention as described w thout departing

3. frraeséhe sc@am Obr &g & whdfein IR oRtidt PRk g%% lyscn]r'o fiss from the
. radi ati on source conprising a champer and a supply of
InteragliqR P4 gener ati ng subst ance, the source having an
i nteraction point at which the plasnma generating
substance introduced into the chanber may interact
4.  wilhérsqur¢easfalailnely mharein theaundeyofthocoidait & 16 Gtle®from the interaction
emtting plasma, wherein the source further conprises
a conduit arranged to deliver a buffer gas into the
chanber, the conduit having an outlet which is
agj acent to the interaction point. 2. The source of
3. chF sRuIce qfjgRy Rreredingclaim, eherainsthe gutetod the conduyit is Bem or more from the
intera@iéh§oidgoundary of a region within which heated buffer
gas woul d be continually present during operation of
the source if buffer gas were not supplied through the

6. C?Héj%lu;ce of any precedihg claim, wherein the conduit is located such that it does not obscure

point.

radiation which would not otherwise be obscured by some other component of the source.

7. The source of any preceding claim, wherein at least part of the conduit runs alongside a gas

cooler of the source.

8. The source of any of claims 1 to 6, wherein at least part of the conduit passes through an

aperture in a collector mirror of the source.



3. The source of claim1l or claim2, wherein the
outlet of the conduit is 15cmor less fromthe
WO WeoAasgsl on point. 4. The source of claim3, pdnems2i08/002201
the outlet of the conduit is 10cmor |ess fromthe
interaction point. 5. The source of any preceding
claim wherein the outlet of the conduit is 3cm or
nore fromthe interaction p unt. 6. The source of any
preceding claim wherein the conduit is |ocated such
9.  tTiRfsobrice 00QHM ®) WheREH I@stpak oRtHeBndMH othp¥iBed tio fles, one of which is
. .. otherwi se be obscured by some other conponent of the .
inside gheother, the inrctubo being apangsdsugh ehae tienlgser | bganm maghpasejalpng it, and a
. |t | engsi de a_ gas .
channdtboVEB oA ot bt REk o lol Ve BLARUR 6o 8P s
to 6, wherein at |east part of the conduit passes
thro n aperture jn a collector mrror of the )
. & Wﬂ%ﬁ@?gﬁ*ﬁ, tog fdiatiop FopHing Birodiings plasipa geagretingsybptance into a
chambef arldtre6@i}pChater GOAR b # BSorl¥Qo ‘i)lgﬂ?ﬁ%e a P¥gatidh eﬁlﬁ'tigg pla§nﬁa, wherein the

i nsi de the other, the inner tube being arranged suc

method fiither ¢pmnrisenintrodusingrafepeasdntalthmehamber atradocation aish|is adjacent to a
pint R B2 LR RSP DR e "

generating radiation conprising introducing a plasm

1. CERSHSD SHRTERhR S B B SR i haced s witi
the ouRNbéUndaE ¢fl aAeBdn Wilhet Whith theftedBlfftsak WdultEbe EHHRGAIRSstesent during
i ntroduci ng buffer gas into the chanber at a | ocation

operatigp of thejsqurgg|ifAhcbitler gaswere np suppliedthromsh fhe copduit peam

and the plasma generating substance interact. 11. The

nmet hod of claim 10, wherein the |ocation at which the
12, pilfefragtherhef ¢laimi HY oroddaiveld , whewiint therbuffaegasus entrodeceddrithya velocity of

0 rregion within which heated buffer gas woul d be
uxmﬂ%%ﬁ%ﬁﬁﬂglly present during operation of the source if

the buffer gas were not supplied through the conduit.

. Th hod .of . cl aim .10 or cl ai 1, wherein the .

3 p f%?tﬁfgfg‘? a0 of Rei e d v bR t@%ﬁ”ﬁ%ﬁrtggs BAntredupqdwigh a velocity of
2000m%H &aégr - 13. The nethod of any of clains 10 to 12,

wherein the buffer gas is introduced wth a velocity

of 2000ns or |ess.

14.  The method of any of claims 10 to 13, wherein the rate at which buffer gas is introduced is

sufficient to substantially remove heated buffer gas from a region around the interaction point prior to

a subsequent interaction between the laser beam and the plasma generating substance.

15. A lithographic apparatus comprising:

- a source of radiation;

- an illumination system for conditioning the radiation;

- a support structure for supporting a patterning device, the patterning device serving to impart the
radiation beam with a pattern in its cross-section;

- a substrate table for holding a substrate; and

- a projection system for projecting the patterned radiation beam onto a target portion of the



14. The nmethod of any of clains 10 to 13, wherein the
rate at which buffer gas is introduced is sufficient
wo mosabgs|nti al |y renove heated buffer gas froraBiB2008/002201
region around the interaction point prior to a
subsequent interaction between the |aser beam and the
pl asma generating substance. 15. A lithographic
apparatus conprising: a source of radiation; an
i1lum nation systemfor condlélonlng t he radlatlon a
Substr?ctgpport structure for supporting a patterning deV|ce,
‘e patterning device serving to inpart the radiation
wharainwiht radiatiar seurte icompiises G4 OBAnlse Gind 04 suppl$ WISE pREMa generating
tabl.e for Foldln a suybstrate;  and a projectiqn system

S“bstafl% the seires having aHatersHPRpaiBiRt hish he RipsmgensgHpgsubstance introduced
into the h&Bber RN lihteRacOVith b BSeHbRhHALE the¥dd§ pRidace Q?ad'izﬁﬁ;h QrlitARg plasma, the

source conprises a chanber and a supply of a plasna
sourcegfeﬁb‘?r&pmngsmgu bgom@rrangvé te delivera bufieriggs iato the tkansher,iand the conduit

‘mr atl ng substance

havin %{%lgﬁ%len "P‘J)&?ﬁ‘ e agt%‘n l%lnt eract wth a | aser

beam and thereby produce a radlatlon emtting plasng,

the source further conprising a conduit arranged to

deliver a buffer gas into the chanber, and the conduit

having an outlet which is adjacent to the interaction

poi nt .




