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 0 gene

varietg bf s:ppllﬁzatilﬂﬁtie{‘ 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) eisadts (Krsovia that pﬁ@gn%tpmqeca am@mlag evigen eihighels alternatively

o s g B P8 e R T b 0 e o

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

ure insid char e Ia in order to

10003 PEREHESUYE < F LPogEphiriop Haen o gy PSR PG £ & metciry
dlschaffgeelﬂl%fa O AL Piksed tIBH %s RbOheRLASRULS, lhﬁgﬁﬁteﬁﬁﬁaﬁncms that, in

her intensity at the sane el ectrical power
the cold| seagiepéthicdampyitic prsattasethints diselrgatampheassatenuch below or
above :atgéﬂ%gﬁflg%c}é)rtespsgpe 3 18%2{). ﬁ(r)\%géel'rl,r semc%lt é: Ql%ﬁ)g&ctic’%@ﬁu ghsgl)'locv!f]er
discharge lamps, some manufactures of those lamps have increased the pressure inside the
discharge lamp buib, in order to increase the efficiency of the energy-to-light transformation.
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.




manuf actured, for exanple, by Gsramand USH O The
hi gh- pressure di scharge | anps nay have a positive
internal pressure of up to about 8 x 105 Pa when they
are not used. Such high pressure discharge |anps my
Also wetdHfagyergscmbp Herdesed. tThirrausesda Sskhef ppesondl infuraatd/oraduthage to

other (i sty hete Bk 2EEre RRFE 5 AFIEP oo e wih ereat

j .ot i ah- . .
care: S ShaPBucrbly be SRUEH B Bt 2ERFaly GHpR OB whgre e ftema
pressufb ey dhiiuidtonoiresnteyashigioesad0r 75k 1 6° Bd, bht asedirinpingtallation of

durin? operation, where the jnternal pressure nm

the digpfipree g trdo & lighlesoaticec-gs 1 Bogepiig ﬁm%“&@Pﬁé?IYBb iRa
. ar: |
ibogfl 8 BYSAE, ABSELF A by WAL B BpA R B e
lithogEep i CGipphtatns ne@dsde didahbdgtearphids. Tiip assalidiin, a tedided ra@aitibility.
such a mercury di scharge |anp i s undesirabl e because
[0004} Freordpy toreggiddpisi & iKigeamaiiens thrauins agdo ésedlwgh a mercury discharge

f.terwar Thi s ' e i N ERAYA
omp BEE o Tl U b SPHER L AL b
withstaid Shgriérts bPard Agladihg Buph Agperdnchktlid Swharlg@p doddivt touch the
using a rigid protective cover around the | anp, which

lamp jtselfhud usestherigigd peotpetivercnser aseund the lampt tamyt the sigebangs lassp in

psce 3 0 B OB R F BB B BB Bl ffecivecover
after iRdt&NRich of ehedOWB! Sch@ih, h ADILRMR sbékePit wiible a dissBAas Bénp is to
lamp in place. However, in sone |ight sources it may

be instgdled|dogsinot provids anenglv goqrhéo remypve thsrgid prateaive 6o If so, a
ter installation of e Lanp. Soneti.pes, nodul e or
comp BlesBlos e Bloat P BF peiny B TR hesftoldT o | o
does not provide enough roomto renove the rigid
protective cover. If so, a conplete redesign of this

nmodul e woul d be ShiBEMLFRY VE THRANY ENTIONyossi bl e.

MVARY OF THE | NVENTI ON. [ 0005] .Lt | f..t
0005 AR EriT LG R by PRTe PRt R BEGE Rl
lamp #hSERBE ASed in3ABe ikkMI1a68As tA8n Heethid Profdiife bovek Rhbwh BRSthe
than the rigid protective cover known fromthe prior

prior aar andapad be semredradienthedissharge laniehagibseminstpded inporessxisting
been installed in nore existing arrangenents. [0006]

arangg0ENFdi ng to an aspect of the present invention, a

[0006 PACLREhir Y& arlf QYR dfFhe FreStn® GRBAG, a pRTBtivE chi@X¥bP) 8is@ffke
made of "a material that has a tensile strength such

lamp is Hakibtdmrdpnateedimaeriad dh has s tensirestrengthl sichdhat the protective

f ragnent oduced from t he. di scharge | D when th
cover 51 SERERGBIC Pa RSB RO b D L ByEe CHEP PReE i rpbaree
lamp KrEM& wheh QBPeALd fﬁ%/ tH RV R oFePT OL ECLi Ve cover that is

not rigid but exi'bl e, the protective cover can
[0007] By providing a protective cover that is not rigid but flexible, the protective cover can

be removed from a discharge lamp by simply sliding it off the discharge lamp just like taking
off a sock. This requires far less space than the state of the art 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




be renoved froma discharge |anp by sinply sliding it
of f the discharge lanp just |like taking off a sock.
This requires far | ess space than the state of the art
met hod and may prevent the necessity of redesign of
range irolieden €.5 andwhGpé In hee einbedimenighe arqbedﬁlars coeser ifemade of fibers.

Thosg esfiony a%sﬁ?%ﬁ{)%f%é{%ﬁﬁ SR Ty FedT, %l‘ﬁl?y cffpfete.
SPEC%(?SVP@IT dlf’é'igs 1&% %/iﬂié Y| %Qmﬁfnfaﬁsn BRrBXP! Osi on

anp, I'tquid nercury, are

[0008F Sagipfiberb ynatyreahm hﬁl&ﬂitdf\ﬁﬁwen) VWhen Whees thecfitgirhimay bé hfaXlally
fl exible rraterlal may be in a 2 range between 2.5 and

woverg Ita@@e AdigHsat et FaR b foatedrpithed C0x0E JBAY & Ceiialganactive

Th
ina iffpeispREs ?)g e e 3 SR ol R Res 2 orev
(polytSIERbRAhylencYGEFRAN(.r ) . PBO, gl ass, and/or any

conbi nation t her eof. [ 0008] Such fi bers may either be
[0009k i ancgfier\embedimenh the pmi@etwe cokier i itbdf eovieesd wich dilaxiple IHW The

ﬂembﬁﬁe%eﬁtrﬁ]%& teﬁt&ﬁ“ﬁ%&%&cﬂgt%% eckf]‘ egqsuitsg%él oﬁﬁ gro?ec%ve cover

althodghttl’fl—ﬁ’g h%%ms% PRI ayerrBbiE XORB iiRidefand UWE the dubRRdt d fMBe lamp.
I's TEFL ol yt etrafl uor oet hyl ene, or PTFE).

The ﬂpm@&g]aydr mn%/rhﬂlhsie rasynthetimmaterial sshesteddtany e goowenclpding: PVC,
PE i f covered with a flexible |ayer. The flexible
anfj "may be either located at the inside or the

[001 OP ghe bfé%erﬁfxmﬁeﬁﬁoﬂ ERb ?élitbé’ ® aC&Vi?fcludlr@ 4 & e8P AndB Yrotective
al so"be a flexible |ayer at the inside and at the

cover,oubigeidghoprotdetive cover is ﬂﬁxéalé aruimnbdle‘eoﬂ capeterialthatihas pietsile
f a etic materlal sel ect ma qgrou

steengflh SFRIEHGEDS BRSOV PEDYE S IBREBRoiLD FoFHENS PR from the

dischdrY 8R! Wiknths Qisbighr & BiptRedks $len 'cG@éré’(ﬂb;ﬂ&e%r&b&ﬁ)%%Bg@r

np and a protectfve cover wherein the protective
[0011E biceeovies, the poekdt. evantiometitesdb aanatbadot inftallingt sharse & a

Iithogvfaﬁ&s@'@lﬁg%rafuté rtggg,}q@uggﬁ@,gg tﬁf%'gfﬁega 3*%’3%? %?éfeéf&%a% Be
protecltﬁgpom o tﬁms&i% Q,G(P gfl@miec%/@ BRor WBRR FERIOR &R B¥de of a

he protective c 1 Moreover, the present
mateﬂahﬂlﬁnfhasmrtemsmlea;tremgth such thattthoprotdctiven shval [SI 1nmean®blerfoe

et B BT iy T o B v
by theg)‘i’(\,(t@&u%rbowlﬁg rg'ta?ﬁrgggﬂ-lg glsk al Sn er%Fﬁuhé’eeofctﬂé/ fithographic

ng flex terra at has a

apparzttmhllleathstplnﬁngtd& couatis stilhon theeligghaipe tdnipy, @nd camesving the
rmeabl e for , fragments produced fromthe discharge
PmteCFiﬁ‘ﬁﬁo‘WﬁéﬁGTttH%dHP@éﬁal@@]@ 1 IIBﬁieaks when covered by

[0012;!1?9181]9@5@5 e/ Seefl flrend cﬁ]lsfﬁl% 5 g&‘pg d%\nge AhREHatgke IdmRdi n
including: providing a d1scharge lamp; providing a protective cover on the discharge lamp,
the protective cover being flexible and made of a material that has a tensile strength 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.




apparatus while the protective cover is still on the
di scharge | anp; and renoving the protective cover
after the discharge lanp is installed. [00121
Additionally, the present invention relates to a
[0013¢ 8%E peotovtime Earctr acdandinged the gresemtahrueiiting mayrbewised with anercury
. . discharge | anp; Qrovidi a protective cover on the
dischafee BRRs G2 Fafled E%_ée olipearlic apacares ef&sv- erpesipgnds to a
radiatfRdy VRLRR o ra36 5BEE HodleviD Bl il ti8n ISR 'rés?ri&%cf Eﬂgfs PThe cover
such that the protective cover 1s |Inperneable tor
can bd usad epiotecpamdypedf dischargel empl itst has gasi afftpealtienor dxpbding
. discharge | anp preaks when covered by .the protective
du““&:%@ﬂ‘i‘“qﬂn S€alischRyee Henndiia daat Behts Ibsipdiymsa | i ght
iLL: v . .
o014 A5G- B SERRLEAFEL HRIERYSL LR SU LoD e

apparitheindhe sl fgeruteadICs Sit shanldtd @dierstodd thatahelithog@phic apparatus
atterned heamof radiation onto a target portion of

descrigedshgseip maydhavg ofhgpamlicatipnsprush ag theeanufapsire € deeaatedgoptical

N A
displagp@a0Ta) Uhin- e maghétiteheady, eR SR eSS bOapprediadd 8alt Othe context of

wavel ength of 365 nm However, the invention is not )
such altemptiyeanpdicatipnsmny usgbthe derars “webm pie“diedepreis mypydesensidered

s BRI AEIAIR AP s A 4l A8, o

substrhte MpBrréditofHe@dfl mdyMetpsodeBsed | b 8B afté:Xpbdurd)ih FrugBmple a track
ggecif_ic reference may be made in this text to the use
(a toolthat) typipdyrapphipta laxpprfiratizsido p pubstaterpad dpediors the gxposabresist) or

a metrig}p? gg P)g #%geck?i ntf@oq.le %Ji'ltapeﬁagpE?aﬁﬁe%h?eﬁ%éél&s%%%e%&ﬁin(l:ay be applied to

escr ave

such aaf BtHef AIbsRRS préodsdin@®olshBurffRnUh&aibdfr&e dfay W REERE@Anore than
optical systens, guidance and detection patterns for

once, foggranple inomdar @ greatop padti-layegle, do thay thederm giibspyptgysed herein

L thin-fi etic .heads; .etc. |t.should be
may algriofR0o a1 a i o APRRE P E R P Bpent B8 ma  ve
[0015PPRY iefiRd “1afgtio@®NahdUiBead’ udcdhetedt Ecompatedll tyﬁés of@lRtromagnetic
~ herein may be considered as synonynmous with the nore
radiatigeinelading aitrayiotet(bt)radiationde.g! hawnee wevelengihof 365, 248, 193,

157 o 3Rt S MR RPY BBl L8 PGB 36

range bff 0K nm?,aastvﬂéﬂ astpadicid YRiniabdck a3 RRl BBfisdr LRY®6n Béams.
resist to a substrate and devel ops the exposed resist)

[0016)oThe tarmrEpattsriyy dovicd nspébersiorshowd be biibedheinggppieted ab keferring to
.the disclosure .herein nay .he applied to such an
a dovigg; ieh oo [ SPKLD AMBRT & LEUR g e 18 JfSichis-Septpu such as fo create
a pattcP RS taRlcBpdPRYn BEtHAAGESRE G DK bk RBRd 1R é)attﬁfn imparted to the
exanple in order to create a nulti-layer IC, so that
projectitrebdasr may nbtstxacti ecarssportie tocthe desiest patt@o in dfedargeiopaation of the

substrzﬁ%b L r_%ilg, t‘lg %Eittgrll rir%gg%edctg ?ﬁeaplrgjséct?ynl lgela.gll v%ilPéo%e%Eg’neddto a
particular functional layer in a device being created in the target portion, such as an integrated
circuit. Patterning device may be transmissive or reflective. Examples of patterning device
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




[0015] The terns "radiation" and "beant used herein
enconpass all types of electromagnetic radiation,
including ultraviolet (UV) radiation (e.g. having a
. wavel ength of 365, 248, 193, 157 or 126 nm and
MITORRT4yeamploys a mavixglran g pf srall minrars, qaeh gf whizhicag ba
| th in the range.of 5:20 nm, .as.ywell .as . .
nctivifHH6 R B Pt Bt o b8 riion B ity ofBetinws. m s
mannd:30d Rlfledie8 bbSh 1 padEde8r Ni Ng device” used herein shoul d
be broadly interpreted as referring to a device that

{0017 The bepposisdppats, apabaressthb e@iphibf, thegpaptatrtiey deviae. Itthslds the
cross-.section auch as to create. a_pattern.in_a.tar

, get .
patterigg (PYRC B2 ¥ARIRTBLINE opdie rienayign of s g davige: thrgesign of
- v a J .

e O PREL S5 el A SELMLOEAII Pl patring
devicd iahgkltin pomtiwon enfirdureent. Sthio stypirecan Gea ercahdnycal tlamping, vacuum,
g%:lter,n imparted to the projection beam w || .
or othg(largRing fghpigues. R preRicceciopatis eAmPINgyder yaguam conditions.

) . Tt e i
The oHBSLERNR £FESoL Bl By b L AL R o BB
requirtd anbwhish imay ensure éfdt drtpavternidgderitk ésataf depiréd positicig for example
.. device include masks, programmable mrror arrays, and
with Tg53pEefrta Hhedl PIEC U yBleRe ALY Uk ekibe fgrms wstticle™ joR ofpask herein may be

-4 ' tc » bi nary,

consid e B B e b e R e e 11t
[0018pThevelh “pojstaioh GYSeY isddtheras shouligsbroMly anaippdted &f a

programmable 4 mrror array enploys a matrix _
encompassHIGARONE YPES Shpiechen %t%gl,, u@&&ﬁn&aﬁﬁm‘@m@a@ﬂ gystems,

b ndj Vi Ly tjlit s ta reflect . .ncom-n
retect oML 00 i RO RB RS Bl GRS o BB RT Qi bxampte for the
exposufa paddatidnlteingeide @ cdrdor diBaudtSrsRatt arthedse 4R imimelden fluid or

s(gr?port supports, e.g. bares the weight of, the
the us)ak 4 wacHpmg Agr el the fermoilens™ herein mat hegorpidgred ag swnymous

. nay. LNg. on I.h |entation of the patterning
with tt%ew cé%%ﬁgtgia‘gs?%ﬁec%%)gsﬁeﬁl‘i t hogr aphi ¢ apparatus, and
[0019]0T el ludmdiohisPsem nhralRXAFBBaMReE BBl tysds oT@btiédl @omponents,

patterning device is held in a vacuum envirtonment.

includmgaekagtiyeriefleciive.and assdivmiriccenticell compionents {usiinepting, shaping, or
coto S LPRLA R B AL e S B Yt

below,collegtiRIy0dr stngudddlyeas £ dengxanpl e, which may be fixed or
novabl e as required and which may ensure that the

[0020]pEhe lghegraphic eppacaius mapbe af dtype hedng 6xé (duehstaged or more substrate
X le withre t to the.projection syste -
taies GARE bV phinplk RET DR sl RufpStaskl i g repdtiiona

tables 1205t dSaSH paralen¥rpiepartiorstt Ec8AEERlonldRE BY more tabl
" pgtter ni néﬁdevi cgﬂéﬁ[ O(ﬁ%ﬁ heﬁ?tcgerm "pr oj g(r:lti on more tables

while enesitr emdre othedtablss eferbaipused fiyexpomaell y i nterpreted as
[0021]%(1 a%%')lﬂ%ﬂ}’p%ﬁit&#éa%égg Bg% %%g J@vﬁ:éxf'elil? H‘ISSS g’sttl%@ is immersed in

a liquid having a relatively high refractive index, e.g. water, so as to fill a space between the

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.




reflective optical systenms, and catadioptric optica
systens, as appropriate for exanple for the exposure
radi ati on being used, or for other factors such as the
use of an imrersion fluid or the use of a vacuum Any
[0022],d e ofver at(émlnﬂfgeéatsp Oﬁéxeeir%eméyvelmion Miwe@ﬁménstalling a

d1scha§§e\;{%@§1 in ai I?‘l-ﬁ]@)ﬂa}‘ %@ﬁﬁ%ﬁibgiyg trlg]cmr«ﬁﬁg,]t § g]g) ectlve cover

may S8R %o iﬁ@trall%ﬁ&l b WR8%ar tih GAY 0B OMHPOSMrPangement.
including refractive, re Ie I ve, and Cat adi optric

optical conponents for directing, shaping, or

C e nO S RarEASEE N AR PET AL g Ape™ o sueh

[oozsfﬁldbeﬁﬁﬂe\ﬁ% o & %I%Eéh@ hahtidn wRPad bé 8E%rib ,9?§wégyto\-£g§ample

hogr aphi ¢ apparatus nmay be of a type
only, ¥ adfershage )themccnmpen;sng)sﬁlemmc diaevidlge sn Whmib/ aotrespund o
nore mask tables). In _such "nmultiple stage" nmachi nes
referengesymRalsindifalp coresppRdingRytyand Bewicli paral lel, or

[0024?[;%&2&2 fi&%:]%ff ﬂ@&}%‘ﬂ}ﬁ rr%? a'c&gilﬁgtto Qﬁ]erﬁﬂg iHenl'S¥ tfie gresent

e on her 'es are elng use
nnmnﬁmﬂ exposure. [0021] The I|thograph|c appar at us may
| so be of a ﬁe wherein the substrate is imersed in
[0025hF1eumﬂ depiy hg tesoprgedhatyranbensemhinetbe Heographici apgasatus of Figure
- ©.9. water, so as to fill a space between the fina
elenent of the projection systemand the substrate.
[0026] PigRfes] @dpidts 8uticBirpaicdrgolah thampy Rist@ir0thb ¢ighSRAERDS
In the |ithographi c apparatus, for exanple, between
Figurgadie mask and the first el ement of the projection
system |Immersion techniques are well known in the art
[0027F Bigure 4acieprss agrotdetve lamgr dovert acaprdintgutp en @mbpdmjant bi e present
systeps. 5 [0022] The cover for a discharge | anp of
Invaﬁﬁﬁeaﬁiesent i nvention may be used for installing a
[0028]2% g@gaib% c?/&?rﬂe lpﬁ;r@ctwf:g%}gg F&R:p bf':F R:alfaam lt!l§6 f}% d@‘g'l h Qg\geélng a
dischatg® lafpt al | such a dlscharge Ianp |n any other type of
arrangenment. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0023]
Enbodi nents of the present invention will now be
descr i bed, by way DETAXERDIDESCRIPYONM th reference to
he acconpanyi ng schematic draw ngs in which

[0029]C@1gpl@slp19hgpﬁgcally élf:@p@r@clghggrm @parisascarding to an embodiment
of the g%gén??ﬂ%ﬂg({nr tg%fﬁlg{?g%ﬁ[ll ﬁﬂl?mh{llﬂ &@m (EI Qnéﬁlltgﬁltlg,lﬁaﬁﬁéured to

C appar atus accor

provide ﬁ%&h PEGS radiatibg . @hiiing VISHRIHAIO UV [rA2tkdn, Beguilgadolet
depicts a_ light source that may be used in t he

(DUV) o1 emtj‘gmg pitravielpiy &L A uredistionrily gt 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




1; [0026] Figure 3 depicts a nercury discharge |anp
that nmay be used in the |light source of Figure 2;

[0027] Figure 4a depicts a protective |anp cover
according to an enbodi nent of the present invention;
projeciog [gr30 PBlimbgesia pattéin 1d1p|arted ® thbbeamt BBaGtthy patteamipg devies MA
of Figure 4a in use, e., Wwhen coverlqg di schar ge

onto atamst POEYA( EB- m@@maimemnﬁ%é@f) i the subsirate W.

roo30f SR e, ekt ds bt 4 DRI APRY Bhllbyine |

transmlaﬁwdiamg Alterinhfively, g apparasysshendd of d iefledteaype (klg. employing a
configured to provide a_beam PB of radiation, e.qg.

progrmn@ﬁbﬂaumigowlg@}mf@ twpfeﬁﬁrefewdrt%boa'ﬁ) on, deep

[OOSIr?g ?1!11.\1? ngto II_( M%ragla%%n mﬂa} u ! Ira?Xn gtl)uerE ég%e §ource and the

n an e I men e pr esen I nven

hthogﬁaphw aﬁa@ﬁ@hﬁendyaﬁmep@aﬂé%ﬁdu&so f@re@zﬁ&ﬂﬁl@ wWHe thashuadd i98n excimer
The radiation will have a wavel ength in the UV range

laser. &r suq:hgha;qs, thASMQ%IS@QQGWSmeW@WHW ¢lethe bthographte apparatus
ne radi ati Vi n h of 36
and e g e FBmRe a0 ReER ORI T 3 Bisbrapeam
delivePH BRI B® inP@bin ?rfc‘ﬁ' BEaralslY| tifaltle ditectthg MRiSiO)s M/(ﬁﬁld)dﬂﬁl
connected to a first positioning device PMthat

expanderc Ur ethed gpsgsabe stugersmanbe pigaramaited tiweapparatusi foi example when

tt t t
the sobFRe% § et R & D g TR R S0 i ihirbing B e dogether with
the behﬁa dmk/éiy% SRS AtrequiRdImaf bl RFhiddd 16 A3k @4t atV ke

IS connected to a second positioning device PW
[00321 ﬂ‘he ilaewinatat Bl map osiude anadjuising @aylthMt@nﬁgmd tesdjusitthe

angulge g g P 4R et el 10 h7e) pE A e radial
extentl@bhfiof ﬂgpe?treﬁ ¢8lad &-olifde aR®BThER Qéée%ﬂ'?elﬂaéfttﬁé PkGity

evi ce onto a target portion i ncl udlng one
distribatiomi Epuplbpl)an&)ibf thé dlsnibstor ednebe\idjfsGd3Dy additidme the illuminator IL
depi cted, the apparatus is of a transm ssjive ty
gonergly el ‘raawwgt%ar CORIRSREH<Fly & Figopralon N Gopdeaser CO.

The 11EBEPQBP oS a WdI@&leafbeﬁrnro?Hcﬁﬁfdn\@% flé“?l?g 4 &esgred uniformity and

nploying a progranmable mrror array a type as
umﬂmﬂgﬁﬂnﬂmdohmnabama}ﬁmﬁ&ﬂ31] The |Ilun1nator IL receives
ation froma radiation source SQ _The sour

(0033} il?he beamm RBd# msiieat apamask daayhish ishelhenthe tatle g’!T-
s e
focuse@fthd anl oritb agargeipoeti@P@ af delidbstrate W. With the aid of the second
positioning device PW and a position sensor IF (e.g. an interferometric device), the substrate
table WT can be moved accurately to position different target portions C in the path of the
beam PB. Similarly, the first positioning device PM and another position sensor (e.g. an
interferometric device which is not explicitly depicted in Figure 1) can be used fo accurately
position the mask MA with respect to the path of the beam PB, e.g. after mechanical retrieval
from a mask Library, or during a scan. In general, 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




and the radiation is passed fromthe source SO to the
illTumnator IL with the aid of a beam delivery system
BD i ncluding, for exanple, suitable directing mrrors
and/ or a beam expander. In other cases the source nay

short $iekE aeteafonpnlyaertmaf be frecdaphamastuMA eust substagtp M6 Dy dg aligned

. th ource.i s ,a rgury.di.scharage | am. JTh rce SO
using fack SfEnment ra T M jad subsfilie e Gumprngrk g 2l
[0034P€hé ¥&idted YstaeimPiani He vsEMlIH the thllodEyg PRfdrRUSRERE: t 0 as

a radiation system [0032] The illumnator IL may

L i hcitedwods tlasiinask fably MEwhe theanbsixate fablerWd arokepdjessontially

. the ngul ar. intensity distributian of the bea
starionghf, A el PG Impked b Pitite G B PP g onto & targe
portiof X! 8Rhcd GRMIBRLY stk @kp&Mrd) OTRSsuBstP4 BiblcAWT 18 thetRBIfted in the
respectively) of the intensity distributionin a

X andfon ¥ dirgstiomeo tifat & diffearért Gargetaogrondanarblee enpiosst. dulstep mode, the

cadditiop, the illuyminator |L erally incluydes ,. .
maxiigp g6 St BiAAPOREPOALHTLS, e OHES HRes RPBE A Faaes iaginele
static &gogndenser CO. The illum nator provides a

condi ti oned beam of radiati on PB having a desired
2. ubi dcam miotly, therchask rablerdiTtand diestubstioai¢ fable WIT dre scanned
cross-section. [0Q033] The bheam PB i.s ipcident on the _ .
synchigg Yy RELGAPEIFT SMREIeg 6 e HreiaSrel ity SR arepRariRg C e a
ingle Wy RHE _TRSYe1dy dhf QiLQRR ST PEDIESe tHMOWANreldiFe to th
Smgletg o] e%t‘%?%stuga?/stem PL,1 v#i ch @glcuses t he geam onté3 a elote
mask taBlegdT ipdeteintnedbyothet(the)magnificatiore al inVige e tensal ehadaadéristics of
t.he. second ositioni devi ce PWand a positiaqn,. .. .
the prajgefisgSYHPMPE: 41 Seaf TR GBS e R osyrp dreld limits the
idth R ! i af Edphahf?
mdthpos?%‘?@%%#@ﬁ@ﬁ@? gftgg?ﬁ %?}Sﬁg)rl}s %lﬁllil‘%qt(lil%‘ pa% REor ™
whereigthe ldngthnofRBe scanning aidtipn deteemines e hedpdit i1 thaiscapnit@vdimetion of
PM and anot her position sensor (e.g. an
the targg{thOF¥ By onet ri ¢ device which is not explicitly
deni o Fi . _ .
3. CERLIHE o Thol AT PRk SSin ARARTa olaing 1
progranesabl PRtteenigg dafite andréehabdtetd tabletW T éyaloved oxosvameadeniile a
or during a scan. In general, novenent of the

library,
pattenb%ﬁlrg?tg toathe bsanyis BEOIECIRR onig # fardse Perdigni(z &gy thif mRde. pengrplly 2

a.. - st. i ti.ani

pise bRl S DURRE U TSROSO i
requir@ibdfter edchtthevepasit bi tisistigst:devalsie VPM: anisttwdn ddovesyviee radiation

in the case of a stepper, as opposed tgQ a scanner. the
pulses SRS ¢ a8Ane THF M PePersHipreeandys readlily applipdiormaskiesg lithography

: i T nd

B e Al Bl it s TS o oo
as refeMed tdVBbcaBd substrate alignnment marks P1l, P2. [0034]

The depicted apparatus can be used in the follow ng
[0035]E embinpigensmndés varjationg o8 thepbapeldescribed madds afalse er qufirely

differedl’ gloﬁgseo ulélg Sr’r}agz‘%fs% bteaegllp?oy\é\g. are kept essentially

=

[0036] Figure 2 shows a source SO that may be used in the apparatus of 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




stationary, while an entire pattern inparted to the
projection beamis projected onto a target portion C
at once (i.e. a single static exposure). The substrate
table WI is then shifted in the X and/or Y direction
type ara halyonet gaidh ffper ent target portion C can be exposed.

1003381 R ERp e bea e PR sdor L8 8o e & only
schen%dtﬁglll}esho%rﬁh'ﬁ%lgé POSEGLEs ofkhe P 8 SHBHR in F%ﬁ:e’@%e lamp 2 has

'e MI' and t substrate tabl'e WI are sca
two tﬂmm;ﬂs, oimofitging Swhitl fenctiopass er extérngdaathede teomirta adabanextanal
ojected onto.a target portigon C si.ngl e
anod Vﬂélﬁ%%%@lﬁé&ﬂf& i, ige, vermseiedyo aﬁémtﬁcw%w JHhegpniggion 10 and
l.ati IS
the teFHAR! [24€, h3kt %ﬁ}eﬂe(c'i t§t§§g§?¢@%§§&(§%ﬂgggn&t%nbﬁnw
[0039r] Redraag agzhm teEiigarei 25 theatiscbbrge tdmp Pinjueuhdded systctlortBl4. The
In scan node, _the maxi mum si ze of the exposure field
reﬂeCquﬁ’mIF%ﬂH’Yéaﬂ\&llﬂ%tﬁaliﬁhaﬁ%e non-scanni ng direction of the

o040 MR B R Rl RS AR5 A0S M By MIGHE e
instalfird glbtdlsmal’gh eange 2iMihe gockiet €CThoORNPf fittih P e id edrmedted to a base 36.
portion. 3. In_ another node, the nmask table M is

ke
The bé%s-’eﬁwlﬁ |n3aadp>¢f a1 Hishlgtan patrsialiThe basc 3oris dixedrivepeathode bulbppart 34
that 192&%(%%‘6&@% 35\/{A§V¥+C% lsoalﬁlg a{i Eﬁ%ds%%a %Ee 24 %,tqpsl cﬁher 51de T%’(Yzﬁﬁlode

bulb pRE0j4¢ eI B2 anﬁth%&fl@ﬁblﬁlﬁ)pirt 2N are-mdde of ﬂheSsamdﬂatenal When the
enerally a pulsed radiation source is enployed and

lamp gliﬁea wwm@#ﬁcﬂ@r&e lpapt e hithg 2elliheanads of gyedtad as

[00411%%Him S\z;\lileienr %’l& h%cf;:) nvt neflgctbde ulbt oﬂaert %P F) 1%1&)%%\%50?{ ngow};e lamp
2 in uS& dhe afrcmeaaunmsﬁt 91 isQPafictiddab a®bake ﬂﬁthﬁﬁ@@sb)éoﬁlﬁﬁ%’tdd&g theO
maskl ess | ithography. that utilizes progranmmable

exterq@hmwélﬁ ierpanald¢i As anedecd® and aecaﬁxodg P areapeded wrtbm the b@l&: 32.A

bo
neat rfieqlah H3E: 26 phUOT A Puf ot S AR mb g A Spose 28
[0042P 'Th@ Doy £ hiéér beioht 8F Bl HIO@SRerOhry YRS %ylalﬁg§ for I%ﬁcrohthography as

enpl oyed. 036] Figure 2 shows a source
available fcmnﬁ)SMMhHowpwr ethersnarfuffeitgensefot exahgle ﬁﬂHIﬁ)qaro&@e similar

e LR B ERS B dnc T enchcnir e et oo
radi atBhQﬂHﬁ?@a@é{e@gﬂll BI5 Pnrh B 1RH ARRBALE 1R Ral 08 Eéﬁtli'\g@ﬁte‘ﬁgl

the environnent. [0037] The“enclosure
pressur@ﬂffmgn theedir ¢odd statepios. Iatato@m tdogerfBureTAe dsondsed alviessuch lamps
ed to ﬁecelveaflttl 2, The |l anp

may eiplpgs. ¢ fymg Hepllafiongrsplineda ad?él?vﬁigrpgersoea@murmdﬁ%&

comp(ﬁlents in the neighborhood of the source SO.

[0043] To reduce these risks, the present invention provides a protective cover 38 as shown
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




type or a bayonet catch type. [0038] The |lanp 2 may be
a high-pressure nercury discharge |lanp. The lanp 2 is

only schematically shown in Figure 2. Details of the

|anp 2 are shown in Figure 3. The lanp 2 has two

protectige pevealssimperiacablq for Agegents groducadcirorn ke lampahwhsn Gedanp

cat hode term nal .and.an ternal. node termnal ,12. ,.
rupturE b B il g Al 5 B (O Rel Bl P2 e
covercd ) 166 ?f&é‘cftii\/@ Bove? 38Mhe fbRrikBLA RAk a]si’re@%tﬁ in tHe tHS between 2.5
connected to a suitable power supply (not shown).
and 6 ((pa3dhxirwie tenihgstragainay bo 2W grlarge2, t he di scharge | anp

B T ML St M NG LA

tertalsdH1Bding afalfid 9 162, SPEPT @“QE@P&AW, PERYRlass, and

maeng}sti#ngl %a# or dé nstal 1 hg the di Scharge larp 2 nothe. Y

combigaidetheréof. The pbBayfent haydeFoins:dee spacpegethylere Hlseand may
The base 36 is made of an insulatjion material.

36.
be avafiglepader thotradenark S NBEMARt Avamdd isavailable undgx the trdemark

KEVEARER rEAsER o d0 AR Bl hcPigRRare 2 B oR e
[0046PH Rd&Zo PRAIANGICR raqﬁ&eaweltbgpérr\{éiﬂ?ém@gs ﬂ@%ﬁi}?,fthé BRtective

same material. \Wen the is a nercury discharge
cover B&imay be kaitbuiMoveR Qfi dolursbetherfitiers ofustjorakniror Wwoenlso that they are
Cool.ing fins, 22 are pravide t he anade bul b part 24
close AP SREIB T Rc Rt BB ST o e (Rumeghp foduced
after aBWkPloRBh bf #t diKhHQBMER) B8l 18aBn PRE ProdbetivBRbvérSTEkBR end, the
connected to the “external anode term nal 12. An anode
spacesA@taea adjacenttiaes 138y aotedbedangen tHawl3 wino.Hihre fitkees fmay be Biaxialy
heat reflection layer 26 is provided at the inner side
WOVeIhf the glass bulb 32 behind the anode 28. [0042] The
0047] BB 19BYevBi & hatdio RS i Whdn @E Brotecti
I 71 anps f g? er‘rfi cr oplﬁtnﬁo?;r ag%y as QI%F{/BE‘{ ["fabl e fr or%1 oS rOI\/?G ve
cover Bdisased for aiste lingra tamfipait aulitbo gapHio appexamy e sk May be coated

.. produce simlar |anps. .The present inventign may be
with a&e@algftgw lﬂF%f&Ha?léfemE&H‘ﬁén E‘w&ﬁﬂ%grﬂgﬂg PR 311?11 P Fopding may be
any sultafle poath db%&ﬁﬂ;;ﬂé‘ﬁéh@)ﬁ@”' ength of 365 nm Such

Y Jlscﬁargg’ anps have a positive internal pressure

[0048]emetddrie bRebit BattrysbiddiBer thatrials, dtoni eRApihg Hoat fieUdrdp 2 into,
As di scussed above, such lanps nay expl ode during
for exqmle allithographic wparatysnafisriupiur ofithe s % theupiestivg cover 38 may
A . n
vecorp N oL RIS O SOLPRERDS 4IRS BOBOLL0 o n

inside Bf e @idtedtiVeRBUErDE. PloWéiEle thedleRIbM RYr MEmSOVEsn 8 odtside of the
shown in Figure 4a. The protective cover 38 has an

protecyseepvEndienssrd Marzousidtbare mpebe ufpdbledasge onboth tpaside and the

ousiaP BBl R UG 30Th pETRARLHL B8 e byt mateia
selecte@dYtdn @ @FoupSnSR@NE PVT, IEUHIP TRE. HIMWRMEbthel polimeBAS) be used

) such that it can be slid on a
mstead.

[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




lanp 2 so that it takes the formof the lanp 2, as
shown in Figure 4b. The protective cover 38 may be
designed so that, in use, it fits suckingly around the
50044 The protective |anp cover 38 may be
a sﬂu#amom sige pithe cpwer 38hag. thauprer sidedhgs Bhayon mEigures éa agl 4b,
rotectiyve cqver ernmeable for f nment s
may e st a8 RS WA A Spt e PR IO Wrtp R e tamp
cover 38/cal G 51 bR hhPbif @k BichbRR 1AAPP via h8 opBiesid@gket 6 when
the lanp 2 is covered by the protective cover 38. The
{0051 hithe prattctive yohensecading te Hgtihvantion freused mythe feliovaeg waySthe
and 6 . [ nlten ile str % or | I
proteqi 48y crARd Mk o PRTATHRg: BERETISE ‘oo esbindhaspires 0 Wi the
protecftwg %B%r@‘@is a1 §1?{h%q{u‘ €2f {he 'fi‘r&ecgfv%léev&f% 1T BnSVedlsom the lamp 2
i ncludi ng aram d, thylfene, SPECTRA(r), VECTRANO
aﬂmTHBEmnglasaaamﬂﬂ any conbi nati on thereof. The
et hyl en be fornmed as spun_pol. thylene flbeni
9]

IOOSZEO R laleg%&?é%ﬁ%wa%l@rsu%fhé Y @ HEORr DR AR S

e o e A S R

substrZf¥élifoN{er jtho grafli6 hppanatog, gesvidiag pbeath deing uadiationgrodeetl iby ¢he
cover mnth enough flexibility, the protective cover

sourcezB0 ¢ thail luemu@aﬂ@%l SYRYSB AL @ngébia patierning deyicgMA topippartifae
proj eclﬁBhﬁJ Qﬁ \Mﬁ?@ tieth £t|'1?§r ché']s@s)éct?&{s rg@;gt ng%ntﬂg gFttérﬁe(P%m of

anot her to p event agnents,
radlanfonaagfmmtwgetpbﬂﬁbmﬁehe sabéteste.an expl osi on of the
charge | a fron1|eaV|ng t he protectlve cover..
l0053l Matﬂeeﬁamﬁﬁ G 0@5&@@@ M&E@W ﬁ’d’F%F&é’rhaVﬁl By des %!gﬁdrﬁé*pve it

will b%t@&&?@ %%I 1§v pﬁ:ﬁ%e Rﬁs@ﬂh%%@lés&ﬂ?ed The

n or er reven cont am nati on
descriptidrhiz gioa e ﬁpl&hﬂttll;tﬁm%lﬂfbnt he protective cover 38
Is used for installing a lanp in a |ithographic
apparatus, the fibers maybe coated wth a coating
that is chemcally inactive in the |ithographic
apparatus. Such a coating may be any suitable
coating, for exanple TEFLON(r). [0048] In order to
prevent mercury, or other materials, from escaping
fromthe lanp 2 into, for exanple a |ithographic
apparatus, after rupture of the lanp 2, the protective
cover 38 may be covered or lined with a flexible
| ayer 44. In Figure 4a, the flexible |ayer 44 is shown
on the inside of the protective cover 38. However,
the flexible |layer 44 may be on the outside of the
protective cover 38 instead. Mreover, there may be a
flexible layer on both the inside and the outside of
the protective cover 38. The flexible layer 44 may be
made of a synthetic materi al
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sel ected froma group including PVC, PE and PTFE.
However, other polyners may be used instead. [0049]
Referring to Figure 4b, the protective cover 38 covers
the lamp 2 and takes the form of the lanp 2. The
of.ect.i over 38 should be |ong enough to cover at
VVHAJﬁéé@%gﬁﬂﬁﬁﬁﬁe glass parts of the lanp 2, e.g. the
bul b 32, as shown in Figure 4b. [0050] As shown in
Figure 4b, the cover 38 does not cover the external,
1.  anpéective odveaforpalischprgadanap, whenein g peptegBvanegyenis fiegible and

u to cover the external .an . ] .
e of HEHY s P Rl SR ¥ AR R0 iy o
fragmchROrotRREd frdhdige ﬂﬁcl?aﬁi%fﬁﬁﬁiﬁ'wﬂdﬂ tht gigeresgdampriiledkd wheneyvered
be "cl osed, whereas the cover 38 then has only aone side,

by the gidtecting cover,openeis fibhrstarmecatadevithapoatipg bt ingheayenllydnactive in
.. sSlid on and off the discharge lanp 2 via the open side

a lithoggaphi¢ ApRardlisrhe o ot ecti ve cover according to the
invention is used in the foll ow ng way: the
protective cover 38 is slid on the lanp 2; the |lanmp 2

2. iAspiotestiag bever pecordiag sotlpisel.oherpin e ¢aEng prickiet i ve
cover 38 is still on the lanp 2; the protective cover
38 is renoved fromthe lanp 2 after the lanp 2 is

3. 10ploddctiof colcdd @Betkdiff tedlainh &, WigstpinZhdpetcotiencoves sabobedd with
in such a way in a lithographic apparatus, the

a flexibil¢ tayeyr aphi ¢ apparatus may be used to produce a
sem conductor device by providing a substrate in the
I'ithographi c apparatus, providing a beam using

4, rf@?fo@édti@@ covepdbaedinpyo ¢lhien 3 Swhsreia thTledbletidyer is located at at
i ITum nation system|L, using the patterning device MA

least onepofi amgngide pugeoutyaPlle PEREPHVE/PYEt h a pattern at it's
cross-section and projecting the patterned beam of
radi ati on onto a target portion of the substrate.

5. [OpRctivbicberapagiing to elatnwdj wisrtin the flexiblepayes énnade of a
I nvention have been descri bed above, it wll be

. polymeippreci ated that the invention may be practiced
ot herwi se than as descri bed. The description is not
intended to Iimt the invention. 11 WHAT IS CLAI MED

6. |Sprotectife poriracidriigg ¢coviaim 5owhareiditbe flexible laygns made of a

wherein the protective c éeé I S gJ,lﬁzJ%bl e and nade of
polymerispleeted fipg 2 grpR cqmpesias Pe. BVt Tso that the
protective cover is inperneable for fragnents

produced fromthe discharge |anp when the discharge
7. | /e thudedisstaitingia soures imch 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




by the protective cover, wherein fibers are coated
Wth a coating that is chemcally inactive in a

| ithographi c apparatus. 2. A protective cover
according to claim1, wherein the coating is PTFE. 3.
A protective cover according.to claim1l, wherein the

hedight souree eigrreddo PRAYPREINAUCH: a flexible |ayer. 4.
ANY el bR aftl BAséd oMIRedintiddie
A B e o et
ansapystet condigorerlso seppoft 4 pattepring davidey theqattemingzlevige configured
. protective over.aﬁéording%ﬁo cIainl%f wherein the
to impary @?P&J%Ctﬁoﬁi’s?mi‘%‘ PRItegt MAts GIASSTRSEHOT 6 A prot ect i ve
GOl LofilerBd £ 1T Subsples ghd the T exibl e | ayer
'S hade of a pol yner sel ected from a group conprising
REprojRMDnaysteiFnfigured torprofrst thefpattersed béann gnte agdaigetrortion of
a |lithographi c apparatus, the nethod conpri sing:
the subsi¥¥¢i di ng a di scharge | anp; providing a protective
cover on the discharge |anp, the protective cover
being flexible and nade of a material that has a
9. tAedeiiteemsnufacigtitg methpfcompvisingt ot ecti ve cover is
I nper. meab).e. for . fragments produced fromthe discharge
ﬂgﬁﬁdmﬁ@ ichee8i&™Whar ge | anp breaks when covered by
tﬂpﬁ’fyi@iﬁ? tag)%tlaé’tﬁfe%\é&r on thP YisehdrbBiniph theProetidregRveetiding n
i gh ource of the lithographi c apparatus while the
- flexiblpamt medd ofe: matesal that hes alt¢nsde strangti pe BlahHgProtgeRpre cover 1s

i reppvi ng the protective cover t LS.C I
impern@blaor Arguene BRURCH R R Bleo b b Whef LR (IghHRC AR
breaks WHeh 8bvertdBy lHelgp@BERRIboer@ppar at us conprises: 12 the

I 1 ght source configured to produce radi ation; an

iihdtaiting ttei dischesge lamp somlighfupege whilp (e prakchveroyRy a4l gn the
) on.the radiation; a support configured to support a

discharge lamp:ni ng device, the patterning device configured

tBmbVRa e prbRcRVOtRet iftdt thedisthatdellamp painb@iled;iandi t s

cross-section; a substrate table configured to hold a

Subjscting apatignmedbepmaif sadiating anjed Ewget GG dFubgirate.

project the patterned beamonto a target portion of

t he substrate.

10. A device manufactured according to the method of claim 9.
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9. A device manufacturing nmethod, conprising:

provi ding a discharge | anp; providing a protective
cover on the discharge |anp, the protective cover

bei n flexible and made of a material that has_a
tP&Q%EQHWEeG&‘FEB& QIR A LANEP, ik NCLUDINSy & LAYP AND
APROTAGIEVE 610 YERg MBOTHOL) 0dUDST ALbINGHe SQERGEIHeA
LHBOGTIAPHIE ARBARATIES, DEVICH VEANTFACHUBRING METHOD
t he prot ecANE DEWVRIE MANUFACTUREDETHERERBYgE | anp in
a light source while the protective cover is still on
the discharge | anp; renoving the protective cover

after the discharge | a LSpl all ed; and projecting
a patterned beam of ragggﬁi%ﬁﬂéato a target portion of

aA prisdIva cBver fPa lafpie Yiek®|d Mid Akl lof aeaktaes IhAThaga tsile
the method of claim9. 13 PROTECTI VE COVER FOR A LAMP,
strengt8Esp thajche protestixe cowgp iy crmeabRGPETEmeatsooyERed [fRTHDE lamp

| TALLI A SOU I N LIT H C APPARATUS
when (G b o R G Y R e i 1 B PRHRIGR R LRgtsed o

instal] fEREBYr OB, soufc ARt r8mb e GR YIRS lafnplaf@r irRfMidsSthe lamp.
flexiblée and nade of a material that has a tensile

strength so that the protective cover is inperneable
to fragnments produced fromthe |anp when the |anp

Figure@a@akgbwhen covered by the protective cover. The
protective cover is used to install the discharge
lanp in a source and renoved fromthe |lanp after
installing the lanp. Figure 4a and 4b
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