PROTECTI VE COVER FOR A LAMP, SET | NCLUDI NG A LAMP AND
A PROTECTI VE COVER, METHOD OF | NSTALLI NG A SOURCE I N A
LI THOGRAPHI C APPARATUS, DEVI CE MANUFACTURI NG METHOD
AND DEVI CE MANUFACTURED THEREBY BACKGROUND OF THE

| RRETECONVE COYERFQR A hRANRBySET INCHYOING ARAMP AND
pk PROTECTVERICONER; MEFIHOD QF [INSTALLING ASQURIGE I A
UITHICNGBA PFHPA PPA RISEUS/ DEVICEMANUFA CTRIRING METHOD

for exanpl eAND PEVICRMANUT ACTPREFTHEREBY _
Description of the Related Art [0002] A |ithographic

apparatus is a machine that applies a desired pattern

onto a target MACKGROUND GHIHE BEENTIONogr aphi c

gparatus can be used, for exanple, in the manufacture
L. 1614?\5@5 BHO%j rcuits (1Cs). In that circunstance, a

[OOOIE‘:ﬂlE Sfegé gm%ﬁ%ﬂn? fo at o%rbrbt%ct%le c%(f«[:e}?(o ¥ 8 sXhar {agx{p;t%g udn a

are e us o gene

vanetpbfwlibatmtstief Bxeﬁxqﬂé &spﬁnﬂgmghibappnams ndi vi dual | ayer
of the IC, and this pattern can be inaged onto a

2.t Regawtipaef fheRalatedAry ncl udi ng part of one or several

0002 A3ho e SHBPHIENS sh8she G ph SR AL B0 N3eeB

I on- sens

portloﬁ oNgk@sirate. Eitﬁ@r@lﬁ@ﬁﬁiafa@ﬁsecaﬂﬂbb |usc§ip Eﬁr%lxﬂmﬁlenﬁi W8 kdanBfacture of
acent target portions that are SUCCGSSI vely

mtegr@ﬁé) pisadts (Krrovia that pﬁ@gn%tpmqeca am@mlag evi¢en Bibides alternatively
roferrg R Bt gt Al el BB et bR il sk B Bpffime o an

individunl @8r 8the &N hnd ¢B PRt cbrﬂbé/\lﬁha‘“ggd Baeh thaeOfIrtioR (d & Gfcluding
is irradiated b by scannlq,(g the pattern through the
part OIbms'a weeyasd diesannipsubstigiaies. abilioon wafer)thatdas g dapien pfw@ﬂtatlon-

h. h
sensif RGP ki eneYaF PoBeRUBi S Dl AR Blg At
target Msmohs fIRE A8 hobesdivelP ehibséd. |Kﬂo%9ftl@c$§i‘mﬁu@ﬂﬁﬁfa$ﬁ§h§clu§e steppers,

di scharge lanp, e.g., a nercury discharge |anp,
in whibh.- eamhdmdt ndren isawadiated bwswmgza@ctntlm patiery grdo éhet temet portion

t hat he | th
in one 8 hnd T8N A hichaael BEE Pariof iiaRgleans ioniithe wepGyrm
throug@lthe ﬁk@%&éﬁo@b&@& Hf"@%ﬂv@n BiréiioH r(@le( ddaniBg) dirédoRY hile

since the introduction of high-power ~discharge |anps,
synchrepeusiysnaofing thersubstete pzn@k!;@l of anipparhtisido imgdicentiod. t he

10003 PEREHESUYE < F LPogEphiriop Haen o gy PSR PG £ & metciry
dlschaffgeelﬂl%fa O AL Piksed tIBH %s Eﬁbgﬁ}e&ﬁﬁiﬂ%% lhﬁgﬁﬁteﬁﬁﬁaﬁncms that, in
her intensity at the sane el ectrical power

the cold| séapic péthednmprﬂie prssote sethineths diselrrgalampheassarteuch below or
[ nten tha ressure di schar a Such
above pERERBRePreraT e e B oYy TRsE AR O BT BAaBY
dischalge 1%) -Eaﬁe %zﬂlﬁfa@ft@ésdﬁtﬁosg'lﬁ?ﬁ@{agg 1r10?{)5§§d ﬂﬂ@%resgl?r\é Qnﬁde the

positive Internal pressure of up to about 8
dischawgedamp belp, ar @dadb ingede tisufhicibngytof the energy-to- hght transformatmn.

Such high-pressure lamps have a higher intensity at the same electrical power dissipation and

produce less heat at the same intensity than lower pressure discharge lamps. Such lamps are
manufactured, for example, by Osram and USHIO. The high-pressure discharge lamps may
have a positive internal pressure of up to about § x 10° Pa when they are not used. Such high

pressure discharge lamps may suddenly explode resulting in discharge of. quartz and mercury.




pressure di scharge |anps may suddenly expl ode
resulting in discharge of. quartz and nmercury. | Also
netal fragments may be rel eased. This causes a risk of
personal injury and/or damage to other objects.
Also mibtel Bigments imhp berdi¢ayed. ﬁ"ﬂmusee wl'risicdnfépemnhbinjmy sinjorl dhmage to

other g ”ﬂa'efeq%% s %{IEQEreéélﬁé b 1%3@ ?f&?qln ¢ b grea
care. Tﬁgy%%&ﬂg nop&gg%lﬂ‘ HS&I }fh kit oér ﬁ RafeQufin gﬁg‘rﬁ?ﬁgﬁe viRrd th8 thternal

al's rrng 1 nst at’on of

pressurb magtibaithgr ge }ivrasmprd a@stlmglaasl 3018 x $OUP; but Asgdyriniginstailation of
l'ithographi c apparatus. Espegially, in a |ithographic

the diggh, gar@&mt? aﬂ;lgﬁfr@usﬁre S&cH aallﬁhegreamy aaPagé%ngseeqlél% ing

lithoggagﬂ%fﬁggn @?g‘?ﬁgﬁ%‘%ﬁ Q.P#réﬁr? gg&%‘}gé &nﬁﬂ?% L?E:{é dl@%gga%se the

llthogﬂiphid appirhatuk Yieeds[HeQ0khed aita@wdels. Tids Besﬁitsimtdﬁeduceﬂtavalﬁblhty
nown fromthe prior art to install such a nercury

[0004h s tgevorddhis, itids ngwa fremithe i aede inpiallowyel p mergy discharge
lamp ﬁsn?g}!l ﬁgﬂ dar&étm & S ?Erg%ng {heq t\?ﬁlCﬁ}l &19&} )&Caqﬂatenal that can

ragnen an ex

withstiafi® ﬁagrhérﬂﬂoﬁatpékp&)dlmrﬁﬂﬁspth 1ﬁ@Mﬁﬁg htw a 1bmmoe§ B ltduch the
but uses the rigid protective cover around the |anp to

lamp gt bug @seeutlsecmrl@éotpcam cower qipunddhe kpudout thedlisshprge lamp in
place. é—#oq’{etvglis Ici)lrllJ L6t ees li }}t sovéx?% ?m%l f L g!%llt %onreo g?%he Qﬁgfot&:the cover

after iRAAMBIIOARSE the&atﬁp BirBetiess ﬁ'Kﬂhlel o stdKieEth vahich & @Rhfge lamp is to
lanp is to be install ed does not provi de enough room

be instafjed dogsvot progide agiouglp reare éa rewwve dihfelilgld protegivegover. If so, a

r.edesi gn, of thsm)dulevvo be necessary to
comp RTEAG fE‘% Bicitils et bR e, 0005] It

is an aspect of the present |nvent|on to provide a
protectlve cover for a d|schargNV'Ianp t hat can be
used in nore i nSUMMARBRY THEANVENTION d prot ect | ve
ver kno romth be re
0005 fi€in et e s Cing R Rie Bibvil S nERRPE e e RS discharee
lamp 8 2h b8 GseEiAGE R fafiond AP He r@i&?{o@écﬂge E®ved ﬁn@vﬁ@ @6in the
of the present invention, a protective cover for a

prior aif andivan §e rerhawed aftst fealidchirge lmp sdweninstlladirempe existing
that, has a tensile strength such that the protective
arrangeGR?- i s i npermeabl e for fragnments produced fromthe

[0006 P AS502@hg %o bR e¥hiind figsdik AFBRIEL 8&&&}@1@ 8P Fo&Bcharge

covered by the protective cover. By providing a
lamp ipflexiblet andenaisvodia mudiatialitlsat hed a teingiledsttmgthf $ushitiot éhe prhective

rotecti oyer can ere di schar
cover R mpprtay P HRHGORT PR Rod s I ies 1R Pk g difelree
lamp ﬂr@éﬁs%@n%ﬁ@er@d ﬁ?ﬁl%rpra_ﬂ%bﬁverc%qw. res far I ess space than

he state of the art nmethod and may prevent the
[0007hBy pewidiyg o bratedies icgver dliat it irgsd but flekibdd) thehrotective cover can

be ren'g)lgs § hg{pga:@gﬁpggaggr%a&)glsgﬁganféal L f tg—fl;-he frrggia?r?pt _]Ju\ét like taking
offa sg(gl@%?sr}%&ulgs P lEgﬁespgéeeHﬁn BWlsRtPSr thd'Brt method and may prevent the
necessity of redesign of modules in which the discharge lamp has to be installed.tThe
protective cover needs to be designed in such a way that fragments from the glass bulb of the
discharge lamp flying around after an explosion of the lamp, and possibly some liquid

mercury, are stopped by the protective cover. The strength of the flexible material may be in a




di scharge lanp flying around after an expl osion of the

| anp, and possibly sone liquid nercury, are stopped

by the protective cover. The strength of the flexible

material nay be in a 2 range between 2.5 and 6 Gpa. In
range dmn@veen‘@@hndﬁhﬁm He ope embediingat tho prtedtiye nra\fm ipmadg Qfeﬁ‘@rs.

Those F S B R PSS oA s R B Rl
SPEc‘f ?‘W %@bagﬁ% b@{ragé RBAbEANDH BRtdopn

t her eo elther be knit of

[0008}vSuen ﬁbé&\h amywitiarhe knfitexffwdven.sWiery wheer) ittaexfitaerd yay hobmnrially
In an enbodi ment the fibers nay be coated with a

woven da an gabpaigtent dedihersaay WEycanréerlrh/%coqﬂﬁg dhat i dsBrieablyiipactive

ina ll%ggpﬁicuaipar?ﬁla g%ﬁg Q?zﬁr)%:flg ];c]:té ?ucﬁtzi T'Ef%m EF'—G\'( r)

(polytaﬁﬁidwéetmbﬂppymt he prot ect ive cover is i tseI f
covered with a flexible layer. The flexible layer

may
[0009b & @icthmsembodiment tfatpr@thetwem@iverels gself enverndtithe flgtibleHayer. The

t ect
A o R S g e
althou%ﬁ tﬁé?@ n]a o be BRexid IS yBY Koth AVAAE ¥R PE 2DBROUBdeS the lamp.
hetiCc material selécted froma group including:

The ﬂexr@re laE negychePiae of aGnibaticTmetepaksstastedifrone agiaw in¢lvding: PVC,
PE ?'(Ljr?: es to a set including a discharge |anp and a
anB ctive cover, wherein the protective cover is

[0010f IITE‘1<\§ bRIsént3EniBA ﬂs@felﬁeé%taeget Alclddbiata fidchafeel 9P ah@a groetective

strength such that the protective cover is inpernea
cover, f\mherélnaWt®tlp¢ chec pdlekidernndmadadischategel thatrhas aitensile

srengll SpLiiii/ B BV Ve CpYsE FLTER e el TERBS 28gHeed from the
dischdir%é’ %ﬁ'rp' @lﬁbnrtﬁe ﬁfs@l*faré@laﬁl Bt 1eh cbﬂ:?&dii):!r ﬂl@%r@te&ﬁ)‘érc%%r

l'ithographic apparat us, the method incl uding
[0011pMiredienghaprsstt revegteor El’qu:s tpaondthhdef instaliing hectico e a

cover on the dISCh t, rotecti e cover
hthogeehwgpprré%%rhsn&mf dﬂ@& ngaowﬂﬁs B jsshargs, by, Eoviing a
protech@@ Shve? ogttﬁéer? thégrott&ﬁve EQH El'n ?Ieﬁfﬁ‘l’@éfnd' made of a

nper nea rag produce fromthe discharge
matenlahthpt hdsentetdiie sti'm@ln auo@ethditahqoplbteeaks covee s iopeanatle foy

e P i B e L5 RS B L

t
o B AP e LSRR i
appardtmhlllesthle medtattivedovdrQO Al oritihdidischagk lamp;tahé rqmedenthe

ention relates to a device nanufacturing nethod
protecrlﬁ%mrrrr Aler tb? dpraerlaBrds weklfde | anp; providing a

[0012@1&8{1?1%{151]’ gsrengﬂwédjtﬁ)fnq%l%&g% 88 d@é%a%ufﬁgﬁn method

el ng flexible an fater: al
includidg@prdvadinga tieelsar}gela&tpr prgiding s photédiat cotdnen icodiedtaigedamp,

the preisefEP e Houreleiln aad mads oF S material Bt has a tensile Suenglh such that
the protective cover is impermeable for fragments produced from the discharge lamp when
the discharge lamp breaks when covered by the protective cover; installing the discharge
lamp in a light source while the protective cover is still on the discharge lamp; removing the
protective cover after the discharge lamp is installed; and projecting a patterned beam of

radiation onto a target portion of a substrate.




the di scharge | anp breaks when covered by the

protective cover; installing the discharge lanp in a

I ight source while the protective cover is still on

t he di scharge | anp; renoving the protective cover
[00134The profdvtive coah acagpeding tpthie praserstisddnéidn neydepsed with imegeury
. .a patterned b Of. radiatiaon onto a_target portion
dischygg At sorflleds igg 1@‘?‘0%@“& Pl_aﬁa&ttl%-v'[&lee- {pg corresponds to a
radiatRnGHvEleAgh0? 365 nP 'FFJ%%L {HRV AV ELOR r&?fiéﬂ?@g s Phe cover

mercury ~discharge lanmps'in a so-called "i-11ne"
can bd udell cgprapdet anyaiypaobdischargtiemp tHat has £ask elpedkdsg droexploding

. radi ation wavel ength of 365 nm._. However, the invention
during Wstagatiqneg £y discharge bmnsiia flogd ety yeitadivms be used to

[0014E rA%EE%h s%@é’iﬁ@f regf:e 'a§ g@ #Hage irJ #{Re tqgiihélﬁ% of lifﬂoﬁﬁpﬁc
reakihg or exploding - during installation, e.d.,
appargtusiiihac gantfacmpse ¢1CE] iosihuld ighimletstoodtthgl it RthoRPRi4 lapparatus
Al though specific reference nay be made in this text
descriped haiein gagy hove pthenapilispliones. sush pathsmagnufactyrg ef integrated optical

£ . ' .
s EYLIELUER AP SPHS O HAURL AR B

displa9$ (1EIDARRIN- Rl magssticHeads, 3. It Beoul@be kpatdised ¢at in the context of
I ntegrated optical systems, guidance and detection
such altgmeByeapplisptigpggitise ofibwdgrmsvighi| 85’ die’] pueia regyhstcgnsidered

i i = i m n t! I rrs = E . | .

s sy ST 45T el b PSR BB glfven e
substrate refeéd ot Pldytrtprédessed tford $€ afér dxPsiriffBor eh@inple a track
or "die" herein may be considered as synonynous wth
(a took that tipedlypenbies? layer ofgosis b8 sihstrate apd deyelppsethe exposed resist) or
rtion'. respegtyyely. Th ubst referred to ..

s e b GRS Bk e BB LG

such ah@btiRK alRlrete prddeddifg tobR. F@EHer,thekubisitite &y Be RBRIst@Sndte than
| ayer of resist to a substrate and devel ops the

once, fx guaeRie ireldst to weate a mwti-layeiolgy se that thegemn pubstrateased herein

may af K15 BRPURIRS: et eGalb oo 8 i GolamrgThves 7 '
[0015F¥kd fRfhs “ralligtispbaid B anTadedDerddt cBEDask AIPHKBed dT@Mectromagnetic
once, for exanple in order to create a nulfi-layer |IC

radiation, in¢lading blravinieh Sogadigian (egebavies @ivavelamgth af 365, 28,6193,
to.a substrate that. . cont.ai ns [ tiple .
157 on 36 oD AR Bye LA wIEL AL SRRR O T inefhFavelgngth in the

range oL hmY SR IPisYPaRi@OEQRAS KL AL fon! BHARS 0P tlectron beams.
el ectromagnetic radiation, including ultraviolet (UV)
[0016] Bt tatnh Spatleening deraod nyedhevameshewld bk bofadB6ifjerpu®d ag eerring to
.157 or 126 nn) .and extrenme ultra-vialet (E
4 de“?eatg?taﬁaP éﬁ upt 19 IMRaY) 2pgary “{Rﬁ\ﬂeﬂ""éﬁ‘?ﬂ’t i 1fsr?r?%%éqgéﬁ%8h gt to creaie
a pattern 20 FRt pSAHoNBE theaBbRBld 1iGhEuIR S MBied I MhAFarleANinBRABF to the
or electron beans. [0016] The term "patterni ng device"
projectigrebeanemey notshxacilycdrespommlath the dedired paiétradn e taebepartiorgof the
to _,ad vi%e that .can be used to.inpart ﬂ beamwi th a
substrale{eapiallynfhp patieh depariadde tspraigetipnicapywi} eotrespond to a

articul&t hNaferiRh A8YicPOLihS BRarRd il M€ LG gﬁ{rﬁ { i

partie sﬁoﬁdﬁgﬂge %%etred t Eﬁ\l{’ t{%e’é’r pa%t ern ?rrpgr ?(Qe) 1o the o integrated
circuitpPatfeadng devidraany batransotissbveatréfectios. (Bxappia df patidraing device

) desired pattern in the target portion of the

include masks, programmable mirror arrays, and programmable LCD panels. Masks are well
known in lithography, and include mask types such as binary, alternating phase-shift, and

attenuated phase-shift, as well as various hybrid mask types. An example of a programmable




substrate. Cenerally, the pattern inparted to the
projection beamw ||l correspond to a particular
functional layer in a device being created in the
target portion, such as an integrated circuit.
mirroPaTayeampl o aj@eM@magentmt of smalhingzére.ccach of whichern be.

i P e SR T dppions. i

mann@aReteFlectB KN & attdBlel,.  known in lithography, and
i ncl ude mask types such as binary, alternating

[0017pAhs eupphrtfsuppqmde gabarmnhaMIghphfaﬁE‘rmttemng devioseltihohls the
vari.ous brid,mask ty exanmpl e of a

patterping P YRfibt By eReRfige 03%’?%9;1%08@@ Relfening device, the design of

o BT 50 IR o E R M i

devica adichltin anvabaamenviratinfdne ﬂé:ntsupbdrmhima mechamidah C}S,mplng, vacuum,

or othgrLfrg%glgipEg h%ﬁ%}%fu%sg gr&%@%ﬁ%ﬁ@m@tﬁ%& ST egalg lgnggrlgz’}qgilrnqecondmons

The sgﬁbﬁ% epen%ﬁﬁé 6fa taloi1 émlegﬁn{)ﬁewhﬁﬁgﬁa?r fﬂ(%d%?}[do%gble s

I'ng on t orientation epat erning

requlrettemubwhlch Inexydasirg thad the palternirig deo e aphtiacdcapabpaititn, fardample
ot her conditions, for exanple whether or not the

with respegtdp HiGRIICHERN Tatems Amg|uge phihg tares (iakiclen oF 1 wARKE dierein may be
condeFki?es?rH dus Gt de Eﬂm qg&%ﬁh?or g’xan‘p' gg&e yiggeuum - or

npl ng tec el eCtrostatic

[001 8k Theneim ¢ projettion EpterMmussdndidin sHatld belhroadly pitexptetéthys be

a franme or a table, for exanple, which may be fixed or
enconpatEHH Earigus 1peyef PTEISCRETS RIS, wqhbﬁan@&%vet Qpsical sygtems,
reﬂect%tohqgi 51' sg}&e Evr gg:afél%oﬁ pﬁ %f?l' ?%?ng%,?a%l)hbr%yn'{xte%r %ample for the

exposuis eadiindnhmﬁgaxm orifed dibdrefictors sudftﬁé?dﬁfle hsy sflan 1ﬁ‘ﬁ)br§18n fluid or
consi dered synonym)us with the more general term
the use ps yasupmn G 8y efethe tqmiier” ipreinrabe gnsidetsd jag Aynonymous

with th%eylﬁ&% enéfﬁ?t‘angeﬁ)r%%e%u&?y%lt &be broadly interpreted as

es of projection system

[0019] mé Widivinghtiof fsiyaterh inv:ey 4 drieatnp &y YOS, typds@fflopfiddl ¥6mponents,
optical systens, and catadioptric optical systens, as

mcludﬁlﬁg@féswwa,t réﬂﬁféweeamrmtaéwmmc anttisal conpponents faralieeting shaping, or

controﬁl Qﬂe ﬁl%ﬁc%PPg be Oarﬁ) roa%i{%l 15{}2&219 ﬁé@c@ipﬁo@uﬁ? th)}il%)s TS&Hed to
belowtdbﬁe&tﬁfe[?oﬂsﬁ[gfiﬂarﬂeﬁsﬁd“‘leﬁ@y be considered as synonynous

th the nore general term "projection system'. [0019]
[0020]1‘1’{6: lithpgraphieepramateymae e nhy typk bavieg tomfrebstage) bouwre substrate

e L PSR oA i
tables ﬂﬂaﬂr 86 hkdﬁqn gﬁﬁﬂ@l BOprePhratofPitbpsahiy Bilcadh&l St An@nb 'OPfhore tables

beam of ation, and such conponents nay al so
while mtgmcedoth@r tdb&lsam baig wsed fornexpysuoe. si ngul ar | y, as a

o021, sl st SBaBeD bPROPESLIESHaEe b aBrEsed i
a liquid ﬁﬁ\qﬂgﬁ rél%eﬁr higk Eﬁi’a@g%‘mﬁ@}p |65 Wvatel 5o ¢4 il M hd el eBween the

stage™ machifes™t dition
final element of the projection system and the substrate. Immersion liquids may also be

applied to other spaces in the lithographic apparatus, for example, between the mask and the
first element of the projection system. Immersion techniques are well known in the art for

increasing the numerical aperture of projection systems.




tabl es may be used in parallel, or preparatory steps
may be carried out on one or nore tables while one or
nore other tables are being used for exposure. [0021]
The |ithographi c apparatus nmay al so be of a type
[0022)\H ke e¢\ﬁ:r fire dsdbgrgedarp iof themmmteinlveimﬁon mdyibguised fanmstagling a

dischr%%e %ltlln\éﬁlé%%@%g (eh Ct I ‘e ﬁ%ﬁVg%ﬁ%ﬁVVghﬁrpwze%ﬁeg cover

may :H§d31b@1§“s%ﬁ %‘1n§ﬁéﬁtsﬁ€ﬁ ﬁﬂfs‘cﬁﬂge ﬁiﬂﬁ%ﬁ LAY Sthet (JPE Bﬁa%glaﬂngﬁ{' ds
may al so be applied to Other spaces in th

I|thograph|c apparatus, for exanple, betmeen t he mask

mor i on' 1 CONRTQUESCRPE AR PP HBARATRGLS, ¢ or

[0023] Eﬁ'[b@éﬁ‘deﬂ% (;fg%ez gﬂégﬁ{t] llI%h’[lé}p%Pr ﬁHv@bQﬁesg iREE (BS( %f e%(ample

systens. 5 | e cover for a |sc ar ge
only, Whha referes@nb thmmnﬂpmmm@xhbmaﬁmd}dﬂngs in whichl dormegpamding

di sch e lanp in a |ithographjc apparatus as defined
referengsgym 019% REGEF COTFRRORHBE BELS % WoVFL: nay al so be used

002 £ A Sl o SRS B L B

1nvmﬁEﬁbOdlnentS of the present invention will now be
descri bed, by way of exanple only, with reference to

[0025} ﬁ’éuﬁ—‘c%@fi?p%ﬁﬂlﬂ@t S@@W@ﬁh&tur%amea\ﬁﬁdw@sthﬁ Hthperaphic apparatus of Figure
. corresponding reference synbols indicate
> corresponding parts, and in which: [0024] Figure 1
[0026 P Bigust Sdepidts & hrgnaphischappRnpttig neg e ded th $he light source of

enbodi ment of the present invention; [0025] Figure 2
Figureflspi cts a | i ght source that nmay be used in the

l'i thographic apparatus of Figure 1; [0026] Figure 3
[0027HEgiuct4s depiver cprojectivs kivgr @eet @oprditgad anmynblodinuse df the present

the Ijght source of Figure 2; [0027] Figure 4a
inventy@pRd s a protective | anp cover according to an
[OOZS]EF%HI%' 4%'34%&3 sf thE pFot?(LR/% %}ho]f C(SVQ:Y Spf*“llgﬂfé 4aqggléé QQ: %J Ielgl ﬁ(r)\éenng a
dischafi lafipUse, i.e., when coverlng a dlscharge Ianp.

DETAI LED DESCRI Pt1 ON [ 0029] Figure 1 schematically

depicts a lithographic apparatus according to an

enbodi ment  of t heDBTASKERID DEMEAPIION i ncl udi ng an

um nation stem (illumnnator) IL configured to
[0029]p5169ﬁedeschef6@éﬁi‘ilpée%tsradﬁh%fﬁlﬁ}ﬁc anpagawﬁ AEPIFENETY apicebeisent

of the Efe?gﬁt mvw I?il{l/(%ﬁ(#lﬁgmz Eﬁﬁ%nﬁﬁo@ g%/t r@ ngﬁwéﬂﬁ%ggﬁ%ﬁ? to
provideh bl HB@ISI@@lTatld)ﬁl\b%? incdiding@visible light, UV radiation, deep ultraviolet
(DUV) or extreme ultraviolet (EUV) radiation. In an embodiment of the present invention, a
discharge lamp is used to produce the radiation. The radiation will have a wavelength in the
UV range or higher. A wavelength produced may be so-called i-line radiation having a
Wavelength of 365 nm. A first support (e.g. a mask table) MT is configured to support a
patterning device (e.g. a mask) MA and is connected to a first positioning device PM that
accurately positions the patterning device with respect to a projection system (“lens™) PL. A
substrate table (e.g. a wafer table) WT is configured to hold a substrate (e.g. a resist-coated
wafer) W and is connected to a second positioning device PW that accurately positions the

substrate with respect to the projection system PL. The projection system (e.g. a refractive




di scharge lanp is used to produce the radiation. The
radiation will have a wavelength in the UV range or
hi gher. A wavel ength produced may be so-called i-line
radi ation having a wavelength of 365 nm A first
projecioppens) PLemggesa patsin itrplalted tol\tlllie beane BBfliyghe¢ paltering device MA
atterni ng device a mas MA and is

port a bpgw
onto acf@m%a@r@an{g(eag fchling Ry %ITBHPH \;h%al e ¥t

[003 0? %%H{eﬁ'-{ c?eltchthJ %ﬁet dpggltsd}“lfg E? g{/)ag{'re IS @ésF%ntg;?%/ dergﬁ . I\HB}o@ing a

transrﬁlldﬁﬁé fnakle. A&Mn@tl\(eﬂ?y Ghe #ppatiney méyld &)a 1éllecdtreaqitf (e@ue@ploying a
to hold a substrate (e.g. a resist-coated wafer) W

prograparablg @aﬁh@we@f atyppassetesicd thakavel oni ng devi ce PW
ra | h h
[00315 g‘?‘l? I;}lgun%;ﬁgj L %’egg 9§sy réafhap 81'5% Slﬁ]%%l%?éj £ Fég%bs'l“ﬁ & and the
lithogfphth apPafa@ismAst Bewepirateleatifed, lfdiréxhlﬁﬁl%)wlﬁh thdagese iaan excimer
attern i artedtothe beam PB by t he Eattermn

laser. Hewich gases, t emm@mtnat qusmdttpé@m@e@’eofgt ehﬂ@lgtmhmapawétus

and etapdRich, ik HoptEsdties 5035 e upinir I3 B Fig of a beam
dellveﬁ'ﬁsﬁtenﬁﬁm mmaﬁlgafor bX B suRhBIE diFBstHh)- mlﬁlommaadrlav@am
the apparatus nmay be of a reflective type

expanderp rogthercases the sapreamap beinwdaralpartaf tfwip@ﬂraalsx ?Dpexalsple when

f d t 00 Th |
th sop T8 Py SR Tl S o hichly BE R wi
the behﬁedehkfezw?géﬁm o reRAHaMES bEPferbRl t%%@@rrﬁilﬁlcﬁfﬁykﬁehﬁs

for exanpl e when the source i s an exci nmer | asér. In

[0032F Dbt ilbmsiestor Hheag owhele anadstingdavidedelapnfiguted toraginstithe

o RS  BEEELE gy e RSP e
extent! @mﬂoﬁlﬁfefeﬁeﬁ (?5@ o-O8lek UE ¥-ife! ﬁ%e@@vél?)‘%f‘iﬁé nsftp’

suitable directing mrrors and eam
d1str1bﬂmpa|[tdaapupll plant GiEthe dhmﬁﬂalbhem]sb:ﬂﬂdmsterdam doiditiont #grilbminator IL

senerd] e By P SE AP RO IR PGS SURl B SN ondenser CO.
The 11181{1/1211565%1[1@%9{#& !ra: ga%%ﬁgeafﬁ“otf?adﬂtper ; egamt Iggeél Hé’sgﬂ'eﬁ uniformity and

mtensrtgdmaiblmnns:yﬁs eobs-§@fid2] The illum nator IL may
an .adj usting_device AM confi gured to

(0033} il?he b%ﬁ%BBaf mcrﬂeatr@} thy meask M piikich s Rsld emthe \able MT.
Havmg%%?éd( the n?atsk he bl BHLBEsS 'ﬁ%% the B&{]l ddti%ﬂ' gétem PL, which

common y re?erred to as a-

focusds elspei wietb v)targét pobior Qo€ ki salistratd BA rwllﬂutheqid ofthasecond
pupi | plane of the illum nator can be adjusted, In
positiogapg devase, P Wraadja nosision sewser IH (e.g an gitefergmptc|dgyiss), the substrate

table W17 caﬁ&% nfh28 g itdBes Etf)ﬁ?itlorf’cll'? G ta?%év Pgﬁ%ﬂé &4iRind MiRBFihe

condenser um na

beam BBnShIrﬂllaiilli}'etﬂleb‘ﬂéi@Sbﬁﬁoﬁlﬂg ldaﬁb@BNHBldfmstmg ahititatdchedt (e.g. an
uniformty and intensity distribution | nits
interfegorpeisic device yhich[ip od3xplieilly depigicPm Figurabicae he usnd togecurately

positiT¢ el YA ith sefootia I Buh BETBREn P2 & Mler mBHBE retriovat

from akEHrh9NoSEing M sChn. INVBérfehal, movement of the object tables MT and WT

will be realized with the aid of a long-stroke module (coarse positioning) and a short-stroke

module (fine positioning), which form part of the positioning devices PM and PW. However,

in the case of a stepper, as opposed to a scanner, the mask table MT may be connected to a




focuses the beamonto a target portion C of the
substrate W Wth the aid of the second positioning
device PWand a position sensor IF (e.g. an
interferonetric device), the substrate table W' can
short giwkpragisetoneelys ateybe @Xqﬁo?ﬁl@ mesk Mis aust wbstrate Mg atay be aligned

nsC|nt am PB. larly, the
using FRp it o 8 S e Gkt Bl P
[0034F?H§@ép1&t@d Sppaddtus ¢aiRNised RIRE rdmvﬂ@gpfémmlxﬁéuegs not
explicitly cFelctedln Fi gure can be used to

1. abcuemmetls thepnmkt tiable MEen lsumﬁram tehlerWd e ket gssenleally

stattiox%%}3 rsﬁrhélfeﬁtﬁ ggtq%ep%tr?ggvmp&:tgqj{?atpﬁ Bméemégg Qflquaﬁ‘sl ]a'rgf?geglon% a target

portloﬁ@’zﬁ TRed (iQf a Elﬂ?le%@ti%%&p&%@) epnd\libabde ¥ble W ik R4 shifted in the
realized wth | ong- stroke nodul e (coarse

X andfpo 3 dirastibm gc) thmhal difegéns targettpodion C nader exppséddn step mode, the

SItIO , _Whi form art o the itio
maninfyy izt S BRIAHRPP O TR Sizs B thh Bred Rt G itk jup single
stat1c@1§) QRposed to a scanner, the mask table MI may be

nnected to a 7 short stroke act uator only, or may be

2. f Inxaedn nibde, theslesivibirid Tenbsha aibsirald trble W @k sgmeed

synchigRO BRI Farkh PRparss o (oS I REVERE G4 GERAPHIanC (e.a
single Ql?ﬂarﬁ’l% eggt’?s‘atnﬂ J‘@ekgﬁiglbﬁggﬂd%ct%gffﬁ% ﬁfg)atgzgtg ?az)ilee %Talle[htive to the
mask MKIeEM@ ikégrernenakvg thal(des ) magnifidabmapry] imgelreveasal elmraataristics of
the pr@ﬁthnégftéﬁ%ﬁit TP T e AGRE e DeePRF Sekt Rt e
i B S RIS LA G T S BB 15

wherefotht lengtHofthaisdaeniax posod. deiennﬁtaeﬂledmc@],t irt the scammiigrdirection of
size of the exposure field limts the size of the
the targgtMg8{o™ortion C inmaged in a single static exposure.

ﬂ@; 3 aﬁ"“ﬁ?ﬁ Le

> t%lb%:nIa a?gqggglg%% sync{’]?%lrt] gﬁsg q-uaq%t%de&%a pat t di ?

prograiintld pattehting ﬂaub@aml it spbaijaecthbid Wﬁtmrmvtchmgsetmned while a
e dynam c expasure)

patterrmr@%qgg Pctélﬁé’eﬁp ﬁ%@toa %ﬁ%&m higracipeionle In 3151* @ww generally a
pulse:dr gﬁl by ?t)u} ik Q %d ﬁlrgrg e&g-n}nﬁblg?aﬁ&ﬂl el i ﬁ}fdated as

magni I ca evers act eristics

requlrtﬁf after h@:hpﬁwaﬁdmt Oﬁtiﬁwﬁbma’teﬁb,ble WiT € Arbatwekn, subbﬁswe radlanon
xi mum si ze of the expasure field limts the

pulses|dﬁnt1&é seen T8 anerlerny opeieten P%hbedﬁadllyeappaﬂb@tm&kﬂ%mﬁ Bﬂlogff@phy

that utfhz%é ﬁ]% ﬁ%m‘f X%bﬁgh&(tf%?‘ﬁg %&'\hg% s%u#]a%h Sﬁg ﬁ%ﬁ%éb?ﬂ%h@g%%ﬁ? B? a type
as refeﬁiedwﬁbcﬁre of the target portion. 3. In another rmde

the mask table MI is kept essenti aI |y stationary
[0035]h6¢mbmgtuals anflog vamatons en thetabevhilesgribed medes ofge prentirely

tabl e d or scanned while a

[ at
dlffereﬁg?lf) 5 Ofeuﬁ%g’ta?élgv%g Zoyk? amis projected onto a
[0036]t FiRERL ek aQBulee SOthhithey Psked iIRRQPAArkdis f Figure 1. The source

SO includes an enclosure 16. The enclosure 16 has at least one open surface 18 allowing

radiation 14 produced by a lamp 2 to propagate from the source SO to the environment.
[0037] The enclosure 16 is configured to support a socket 6. The socket 6 is arranged to
receive a fitting 8 of lamp 2. The lamp fitting 8 may be any type of fitting, e.g., a threaded




pul sed radi ati on source is enployed and the
progranmabl e patterning device is updated as required
after each novenent of the substrate table WI or in
bet ween successive radiation pulses during a scan.
Bmedﬂﬂ@ﬁmmﬂ@mohnmperation can be readily applied to

Kl it that util | .
(0038 HE P Aqnrp I DErS R Sl O rBIe. s FBIP s oaly
sche:n‘i%f’czc@ll}t WRem BTiHeE 9%&%1& O RO2ME 2 LRARn 99 88%amp 2 has

/or variations on the above ‘descri bed es of use:
two tﬂmlmls itheefitying @i thdtdfnenionsradesextdrnal Sethods temlnaml el an external

anodghSGLs. The Mol 65 smrecingn s somectipe IO A cannaghon 10 and
the te}—;ﬁﬁllapff&c an usd Q:loﬁﬁ bt ? gul-{%b? gﬂ%%‘%ﬁ#%lg (ﬂcﬁ SH@\%liflt

one open sur ace iration

[0039) Redirteg again & Figoe 2 thealisvhaipa dahe? iy amothdedsious f€le&0r 4. The
to the environment. [0037] The enclosure 16 is

reflecis drmauhag ap(?”ﬁlﬂﬁé]oihfipea socket 6. The socket 6 is

[0040?{&{ ﬁfﬁgg gﬁa?r% §/cf % %ﬁllae\r%e/t y(%ggthgx;gg ?a:?]% 2 flnclll?c{gaJ t}?e Ia&B%‘ﬁ Ig? fod

instalBng shp@istharge Dyt &1 the 3beklet 6.y Phs lah@mk&hg Eiﬂecdmeae&tdwyase 36.
a high-pressure nercury discharg g?t The

b
The bage Bnis >mad§ ohawinsnlatien patmishvlhe hage 3§w é‘lx q?e@%hqd; b@ib part 34
F
T R s

bulb et IWde: Huﬂif HI ﬁﬁﬁ thaﬁﬁo‘ﬁblﬁixbzﬁf Dabre e F thedafficiddterdal. When the
The fitti ng in use, connected to a connection 10.

lamp 3 jife2 @eFoHBE lﬁféﬁr@da@ndhe bl 3t2év1&hh¢anadf2)fau@nz in use,

a.sui.tapl e
o017 SRR Bl 292 rbABR T 0 Bl P Bart o4 LR ipeR R Pl afe tam
2 in uge. The hbdeulslgatt DY istcohfddteRiGh Arbade 2011hEt isafblcBfhdeteddo MRY
have an el |iptical shape. [0040] Referring again to

exterr@] ginde tgminald 2gis andraeathoide 30 argawovided within the bulb 32. A

neat b e 30l oraf et eSO Rl Th i Mose 28
[0042]'?§"he 1alie2 BRSDe e bB HEBASO@ maBurk RBk Al I%pﬁﬁir%lb?hthography as

base 36°is fixed to a cathode bulb part 34
availabls fiyan OSRAM. Hovevg2othir mimuddctietsafor axarapio AESHIQ froghanetsimilar
24 at its.other sid bul b par.t 34, €. .
tampsy e Prssenh PR R v T et es Jamb e Bt 0 palled T-tine, e,
rad1at§>ﬁ %ﬂf@@vﬁﬁéiéﬂ%h e ﬁﬂi‘%uch@@ha?rgé Binths 'E%G&&bemﬁ%fﬁ&k’i‘ﬁaqe
l anp, the 32 will be nmade uartz 0041
pressu‘r'bcﬁfmrlg thdineol® &aty ec. pat ogorl mm;mmtuﬂeeAa dizcesskd b vp asuch Pdnps
rove, co ling of .the |la n use The anode
may et Bame DReI DR AR gAY & dgge o
r de term nal 12. An anode
Comp&ﬁﬁﬁqm%q}:%@ﬁbg%m%¥§1}%e88%:68§pged wthin the bulb 32. A

[0043hEateduet tiest rigks, thapesseRGnventipn pravitied agirotedttvel conar38sdsdRown

of the glass bulb 32 behind the anode 28.
in Figure 4a. The protective cover 38 has an open lower side 42 and an open upper side 46.

The protective cover 38 is manufactured so that it is flexible. Out of use, it may have the
shape of a cylinder as shown in Figure 4a. However, it is made such that it can be slid on a
lamp 2 so that it takes the form of the lamp 2, as shown in Figure 4b. The protective cover 38
may be designed so that, in use, it fits suckingly around the lamp 2.

[0044] The protective lamp cover 38 may be made of a material that has a strength so that the




[0042] The lanp 2 may be one of the HBO(r) mercury
short are lanps for mcrolithography as avail able
from OSRAM However, other manufacturers, for exanple
USHI O produce simlar |anps. The present invention
proteciigg coRer issieperrogablii e aggents arqﬂycqsir%@néhw@nmo’l when g lamp

-1 i.e. radj,ati ' ) | f 36 .
ruptur it W jodes Biripe R BGTa fo ARHENFRAS Wm 3 Tarhf 2 i
coverdd RSHRE PRIQVIOB chver 38EThe SlcHalth® Bavela-sBengthlin fiRQBAge between 2.5

tenperature. As discussed above, such |anps nmay
and 6 Eippl Mg tensild sisiminiagbe 8% ordangkt i ng in a high risk

| injur. d t ts Ln th
B A T TN
sl g RSB SO TRAG SSTRARGDIRO! s s oy

combididiatheraof. Ghe polyetwlens ndy bé Jomaied aavpupgslyethyletie Sbadeand may
The Er otective cover 38 is manufactured so that

46,
be available ginderdhe tpdemark D GVEEMA ® | Arapid) israygidable,andes thejeadsmark

KEVI Ik of AIFARPNGFPHS i< iieTe By HRIR S fv] PN O
{0046} Bfori@ tHpRvidd\Rich %gﬂ?otr%gi@%osé}qm éddulh Ak BIIAY; thd Brtective

protective cover y be designed so that, in use,
cover B8 nfaybs kailokimogery Qfrcoursd, thh dibtrampisPbe kigDdyoTineso that they are
rotective | cover 38 nm nmade, of. a materi al
close e i necuno PE oGt TpiET e SO TN Rlah RIS roquiged
after ah TREIGHIBA BF frel chin'sR WIRP FOmPEAMERE phdtiliveREBvARTY tHat end, the
when the lanp ruptures or explodesS during
spaces beswednl adjacent fifers ey hetrie 1&gemtham? nsoncKetfit@rsvmen be hiaxially
lanp 2 is covered by the protective cover 38. The
WOVehat eri al may have a strength in the range between 2.5
0047P1hrBer @ Breviird HH:E{? ih& e 1Rhd 'd'?;}f)afh@u@voa/ﬁé?f thb BFA&Y;
I 7?00£5T-T§gwnatgrral nay cons?§?1g¥ I'bers 40. Thg e
cover B8 ared fomyndbelisged aipenh A litbograplye epparafs, theefilears adag be coated

with o e e oL P S oy e
any sug’cgﬂﬁg&aﬁﬁlgefb? e%gl@@ﬁl@dﬁ@. as spun pol yethyl ene fibers

y “be avalilable under the tradenmark DYNEEMA(r).

[0048]Aas¥il @ (6 Predydi th@blug, oinsiBér thiteridls, F@nedckpin KB dhARENIMP L into,
TV\ARC]\IiSr), and PBO i s avail abl e under the tradenark

for exampleplithograpbbsmparaisepides ruptyrenfdhg laapy Hie RIoteebYeeavey 28 may

beconGEYSE L FANAIIELGH. B ) Pyl ASORIRARR 108 €8 Ebypn

inside bNihe pastetRBvEB Sl Hatvel it thedleRiblCla9&ei4anH ot the@&ide of the
anot her _to prevent fragllerrents, for exanple glass |
protectiyegiteniinsisrddvewaverafoesmanbak Berobiedsyenpn bpd the inside and the

. disch | f i. h ' ; :
ousiaf hEG BB R, ST B AR A AP BL B o 8 et Gt
selectddSrdn@h @RfuptiR@ididg PVIC, BiReanidi HIEES HoRvEE oftkPRdlfinkd may be used

) woven. [0047] In order to prevent contam nation of ‘a
instead.i t hogr aphi ¢ appar atus when the protective

[0049] Referring to Figure 4b, the protective cover 38 covers the lamp 2 and takes the form

of the lamp 2. The protective cover 38 should be long enough to cover at least all the glass
parts of the lamp 2, e.g. the bulb 32, as shown in Figure 4b.
[0050] As shown in Figure 4b, the cover 38 does not cover the external anode terminal 12,

However, the cover 38 may be long enough to cover the external anode terminal 12. In such

10




cover 38 is used for installing a lanp in a
I'ithographi c apparatus, the fibers maybe coated wth
a coating that is chemcally inactive in the
l'i thographi c apparatus. Such a coating may be any
a situafifing et wde obthe sgyer B8re.gxherpprer FEFKONS shawi mcﬁlgl}re$ fha and 4b,

ey Tt B RS BPAE b P 5 B g ot e

cover 381cHR & 3RNbE aRPORT kIR diSchadtklifthp DWRE the @p& siidg2 | anp 2,
the protective cover 38 may %e covered or |ined mnth

{00513 The pmtmmrelcay@racmdmg o Fheguthum Is uske irf the tolbiveng awagr the

ot R BB Sl R PO B G 5 e
prote&nﬂ‘gg tcgger aE’B iOLBe 51'1 i‘h% l&ﬁggr the %rét@c?fv%%gver'\@rl@ %ﬁ%v*edtﬁ%% fhe lamp 2

lexib r on both the inside and t
aﬂmﬁhmk&hﬂ%hnhﬂhh@iprotectlve cover 38 The erX|bIe Iayer

44 ma be e of a synthetic material sel ected from
[0052} Aé’waﬁﬁ ﬂﬂ:‘i’? Eaemv@aﬂvﬁenéﬁei pin pythegrphicgppyptus, the
hth°g%%%r5$’5§%ﬂﬁyfﬁ§’%ﬁ%?§aét@é@%&#@%@%@ﬁ?@m B igrling 2
substralledn trakiéthograghit appmratms‘ ptdledlhgmbeé&n uding r:p]ilﬂiceqirodaﬂzed by the

cover 38 Sho ul d. be IongLenou to cover at | east, al

sourcq pi@ agfl dassillupanation sysiem &L uging the pyiegning HevipyMst ampgy! the
an... %
pro] ecglgg\grgmggv gi %g% chto%/%?ét 5iﬁigz&gzhxt er n el:tﬁ‘n %’g B{E tger m&n%%ag{s()f

rmhmﬁﬁxmufbmﬁyﬁpoﬂhhefdaMﬁbmﬁﬁenay be Iong enough to cover
he external anode termnal 12, In such 10 a

[0053]3 Whilstspeeific gmbodimeptsegyt t}@q@‘ege@ggweg;g)n havg begrdesgihsdrabove, it
i o 5B DR YRR g LR

descripfi@is 3¢ ntéridad td hitltiRpvertmer 38 can be slid on and
of f the discharge lanp 2 via the open side 42. [0051]
The protective cover according to the invention is
used in the follow ng way: the protective cover 38 is
slid on the lanp 2; the lanp 2 is installed in the
source SO while the protective cover 38 is still on
the lanp 2; the protective cover 38 is renpved from
the lanp 2 after the lanp 2 is installed. [0052]
After the lanp 2 has been installed in such a way in a
| ithographi c apparatus, the |ithographic apparatus
may be used to produce a sem conductor device by
providing a substrate in the |lithographic apparatus,
provi di ng a beam usi ng radi ati on produced by the
source SO and the illumnation systemlIL, using the
patterning device MA to inpart the projection beam
with a pattern at it's cross-section and projecting
the patterned beamof radiation onto a target portion
of the substrate. [0053] While specific enbodi mnents of
the present invention have been described above, it

11




wi || be appreciated that the invention may be
practi ced otherw se than as described. The
description is not intended to limt the invention. 11
VWHAT IS CLAIMED I S: 1. A protective cover for a
IS l.anp, wherein the protective cover is
VVHAJﬁ$éﬁggﬁaEQ&S' made of fibers that have a tensile
strength so that the protective cover is inperneable

for fragments produced fromthe discharge | anp when
1.  thprotictvhervge fdrardisdbargaiammiyveierein i pratecye ¢aver is flexible and

rotectiye cover.. wherein fiber re c M
made o GBp RR Bk  1Fas e Py R S e fo
fros thO\dRERE k@' 1GRMBE dREIROENanE Hrenks whiemcdvered
ﬁagnm&ﬁ@?@#%&?he coatin ?ﬁ PTFE. 3. A prp%eg??be cover . L
by the protestivé eyet,ovisirein fibers aphenagddivitiha coptiedbatily eheadgally ipactive in
.. covered with a flexible |layer. 4. A protective cover
a Tithogfapli; WYY claim 3, wherein the flexible layer is
| ocated at at |east one of an inside and outside of
the protective cover. 5. A protective cover_according
2. thoprotesiine Sovenheqosding thelaim bxwharein|thgeqating iSfgldE- of a
pol ynmer. 6. A protective cover according to claimb5,
wherein the flexible layer is made of a polyner
3. %tn%@écﬁde EoRinagcoBdiar po €101 | whdrgin Bie piotéctiod cdEFE.coveredwith
nmet hod of installing a source in a |lithographic
aflexitdppaemt us, the method conprising: providing a
di scharge |l anp; providing a protective cover on the
di scharge | anp, the protective cover being flexible
4. prowReioe 0bver abRirdin}; & clain@B, Wikgeia thefisiible later erigtdtedsas at
that the protective cover is inpermeable for
least o efcpmeintide prdoeitid|of the RTAISFEIVACS¥Har ge | anp when t he
di scharge | anp breaks when covered by the protective
cover; installing the discharge lanp in a |Iight source
5. A pidicetive thag ha@irdiag apalainadusheskinl tee fiedblepayet sanadesf a
cover is still on the discharge | anp; renoving the
. polymgsy ot ective cover after the discharge lanp is
installed. 8. A nethod according to claim7, wherein
the |ithographi c apparatus conprises: 12 the |ight
6. %Pfcﬁ@ti@@ gbvegutedding tpciathu § ewhardingbé flexibleiayer is made of a
i1Tumnation systen1qqnf%%yﬁ$% t%q&&PVide a beam based
polymegselepied from 8 £79yR comprising PE, or )

7. A method of installing a source in a lithographic apparatus, the method comprising:

providing a discharge lamp;

providing a protective cover on the discharge lamp, the protective cover being
flexible and made of a material that has a tensile strength so that the protective cover is
impermeable for fragments produced from thé'discharge lamp when the discharge lamp
breaks when covered by the protective cover;

installing the discharge lamp in a light source of the lithographic apparatus while the
protective cover is still on the discharge lamp;

removing the protective cover after the discharge lamp is installed.

8. A method according to claim 7, wherein the lithographic apparatus comprises:
12




a support configured to support a patterning device,
the patterning device configured to inpart the
projection beamwith a pattern in its cross-section; a
substrate table configured to hold a substrate; and a

projection systemconfi ure to project the patterned
sewcacondieyed B aFe fali%phe substrate. 9. A

%}fg &d uféﬁttg FhvideOlfaliShdied on HeQ¥digidty a
ﬁ‘élil}gﬁin f&w |d| nggavér otective cover on the
disapyat gmfigawﬂ to sxhrq:opra)paetcmm@d@mﬁeﬂleb@ttﬁgmgf Jegigetgpafigured
and made of ~a material that. has a tensile strength so

to lmpﬁlfhtﬁt: Pfcﬁ%ctlﬁfl@f’%‘@t"fl A PYIEER 1S CIOSSERYRap| e for
r aech@d ge | anp when the
Q@F%%b{% cggﬂ&&?%gdlgﬁmv\%gﬁb%over ed by the protective
aqxqectmnm;fstam comﬁglmé tal pogeea thggaitennpd gmompglﬁﬁr gebpirtien of
whi |l e the protective cover is still on the discharge
the substsdif: renovi ng the protective cover after the
di scharge lanmp is installed; and projecting a
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removing the protective cover after the discharge lamp is installed; and

projecting a patterned beam of radiation onto a target portion of a substrate.

10. A device manufactured according to the method of claim 9.
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