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
INVENTION 1. Field of the Invention [00011 The present invention relates to
a protective cover for a discharge lanp for use in a variety of
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di scharge | anps. Such | anps are

arget portions that are successively exposed. Known lithographic apparatus include steppers,
in which each target portion is irradiated by exposing an entire pattern onto the target portion
in one go, and scanners, in which each target portion is irradiated by scanning the pattern
through the projection beam in a given direction (the “scanning” direction) while
synchronously scanning the substrate parallel or anti-parallel to this direction.

[0003] Until recently, in such a lithographic apparatus, a discharge lamp, e.g., a mercury
discharge lamp, has been used that was not pressurized to a large extent. That means that, in
the cold stage of the lamp, the pressure within the discharge lamp was not much below or
above atmospheric pressure (10° Pa). However, since the introduction of high-power
discharge lamps, some manufactures of those lamps have increased the pressure inside the
discharge lamp bulb, 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 8 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 Gsram and USH O The hi gh-pressure di scharge

| anps may have a positive internal pressure of up to about 8 x 105 Pa when
they are not used. Such high pressure discharge |anps may suddenly expl ode
resulting in discharge of. quartz and nercury. 1 Also netal fragnents may be
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| anp does not touch the lanp itself but uses the rigid protective cover
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Accor di Bgirstullad desntt bravidd dipupli @56mtto rd@RtthOfigiddprpteofi ®Cddvee ICyer for a
discharge lanp is flexible and nade of a material that _has a tensile

st r engt Bomplete redrstent afdhis mpdads Wowld bedgeqssqry tq mpks thispssibieor fragnent s
produced fromthe discharge | anp when the discharge |anp breaks when
covered by the protective cover. [0007] By providing a protective cover that

is not rigid but flexible, sUyMMAXRYEH THE NOVENTERD
[0005] It is an aspect of the present invention to provide a protective cover for a discharge
lamp that can be used in more installations than the rigid protective cover known from the
prior art and can be removed after the discharge lamp has been installed in more existing
arrangements.
[0006] According to an aspect of the present invention, a protective cover for a discharge
lamp is 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.
[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. The
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 lanp by sinply sliding it off the discharge |anp
just like taking off a sock. This requires far |ess space than the state of
the art nethod and nay prevent the necessity of redesign of nodules in

whi ch the discharge lanp has to be installed. The protective cover needs to
be designed in such a way that fragnments fromthe glass bulb of the
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bi axi al Wpvemdy am embadimene thgdiheramay bheoatddoeitls a gpgtingahetdaclamigplihingcttsat i ng
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b coat | it FlosRbpPaaNsoRy xtplle oEsoch siphanis T GV ™, Gooo] 1
anotherQﬁﬂﬁg@&ﬂﬁﬁgﬂﬁﬁgkpBPP@pEiye cover is itself covered with a flexible
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| ayer bqoth_at the inside and at the outside of the |anp. The flexible |ayer
may be Hgxblepyes r%ayﬂﬂterﬁé Felonaled f the insidecr therytsigePhthg PERIECti e Neh ng:  PVC,
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di schar ge protective cover, ereln the protective cover is
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protective cover Is inperneable for fragnents produced fromthe discharge
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protective cover being flexible and nade of a material that has a tensile
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the |'ithqds pRYrEover, the present invention relates to a method of installing a source in a
lithographic apparatus, the method including 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 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 of the lithographic
apparatus while the protective cover is still on the discharge lamp; and removing the
protective cover after the discharge lamp is installed.
[0012] Additionally, the present invention relates to a device manufacturing method
including: 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 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 discharge |anp; and
renmoving the protective cover after the discharge lanp is installed. [0012]
Additionally, the present invention relates to a device manufacturing nethod
including: providing a discharge | anp; providing a protective cover on the
di scharge |l anp, the protective cover being flexible and nmade of a materi al
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substrate. 3 [0013] The protective cover according to the present invention
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may also refer to a substrate that already contains multiple processed layers.
[0015] The terms “radiation” and “beam” used herein encompass all types of electromagnetic
radiation, including ultraviolet (UV) radiation (e.g. having a wavelength of 365, 248, 193,
157 or 126 nm) and extreme ultra-violet (EUV) radiation (e.g. having a wavelength in the
range of 5-20 nm), as well as particle beams, such as ion beams or electron beams.
[0016] The term “patterning device” used herein should be broadly interpreted as referring to
a device that can be used to impart a beam with a pattern in its cross-section such as to create
a pattern in a target portion of the substrate. It should be noted that the pattern imparted to the
projection beam may not exactly correspond to the desired pattern in the target portion of the
substrate. Generally, the pattern imparted to the projection beam will correspond to 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
el ectromagnetic radiation, including ultraviolet (UV) radiation (e.g.

havi ng a wavel ength of 365, 248, 193, 157 or 126 nm and extrene
ultra-violet (EUV) radiation (e.g. having a wavelength in the range of 5-20
nm, as well as particle beans, such as ion beans or electron beans. [0016]
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[0019] The illumination system may also encompass various types of optical components,
including refractive, reflective, and catadioptric optical components for directing, shaping, or
controlling the projection beam of radiation, and such components may also be referred to
below, collectively or singularly, as a “lens”.
[0020] The lithographic apparatus may be of a type having two (dual stage) or more substrate
tables (and/or two or more mask tables). In such “multiple stage’” machines the additional
tables may be used in parallel, or preparatory steps may be carried out on one or more tables
while one or more other tables are being used for exposure.
[0021] The lithographic apparatus may also be of a type wherein the substrate 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. Inmersion 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 optical systens, as appropriate
for exanple for the exposure radiation being used, or for other factors
such as the use of an inmmersion fluid or the use of a vacuum Any use of
the term"lens"” herein nmay be considered as synonynobus wth the nore
general term "projection systenf. 10019] The illum nation system may al so
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| anp of the present invention may be used for installing a discharge |anp
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invention; and

[0028] Figure 4b depicts the protective lamp cover of Figure 4a in use, i.e., when covering a

discharge lamp.

DETAILED DESCRIPtION
[0029] Figure 1 schematically depicts a lithographic apparatus according to an embodiment
of the present invention, including an illumination system (illuminator) IL configured to
provide a beam PB of radiation, e.g. including 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



1; [0026] Figure 3 depicts a nercury discharge lanp that nmay be used in the
light source of Figure 2; [0027] Figure 4a depicts a protective |anp cover
according to an enbodi ment of the present invention; and [0028] Figure 4b
depicts the protective |anp cover of Figure 4a in use, i.e., when covering a
di scharge | anp. DETAI LED DESCRI Pt1 ON [0029] Figure 1 schematically depicts a
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configured to hold a substrate (e.g. a resist-coated wafer) Wand is
connect &dent b suck eassadhp ssired smoh gorglerasido yym part obihe ditlagsaphipanparatesns t he

bstrat i th. t to.th i i stem PL. ~Th J i t
Corg.  anbile seinGanE Spme] Gom BR PURE pORD HaMyEe oL YT i Gt ot ho.
beam PByfy,c1§ysRat BB it 108ind Sior @ﬁarhﬁsvs%%%%gi&a{ irRRE b PP £odatn 9- 1 ncl udi ng

one or nore dies) of the stubstrate ] As here depicted, the apparatus
i s of aetpaademimssthereasesphe f@irce meyrpé oyégrg part df tixnappasgusy éorreasinple when

Al ternatively, .the apparatus nmay be of a reflective type (e.g. | oyi ng a
or ogr anHEISPRICRi # BierCPY digctisresiatnpp Lhesoure Sty aatheq Mumitatyr 1L b ik

L e eablliE6 5T aam Y1 Ah AR FATYE BHPl AR SAHGEoHm The source and

the Ilithograp pparatus nay be separate entities, tor ‘exanple when the
sour ce {0032 TaxdlutEnatol Hsmay inchudewnladpatng devideeANbeontgutesl toatjusothsi dered to
form pagutlgucl);r irtltgr?sitlyi c{isqgiglat?o%hci)fcthg ga?rrl.a(gel}llsérally, at least the outer and/or inner radial

extent (commonly referred to as c-outer and o-inner, respectively) of the intensity

distribution in a pupil plane of the illuminator can be adjusted. In addition, the illuminator IL

generally includes various other components, such as an integrator IN and a condenser CO.

The illuminator provides a conditioned beam of radiation PB having a desired uniformity and

intensity distribution in its cross-section.

[0033] The beam PB is incident on the mask MA, which is held on the mask table MT.

Having traversed the mask MA, the beam PB passes through the projection system PL, which

focuses the beam onto a target portion C of the substrate 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 to 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 SOto the illumnator IL with
the aid of a beam delivery systemBD including, for exanple, suitable
directing mrrors and/or a beam expander. In other cases the source nay be
integral part of the apparatus, for exanple when the source is a nercury
di scharge | anp. The source SO and the illumnator IL, together with the
beam deBharestipke petuater Bmyi ¢r may b¢ fisefl. Thaynase MAfad peistraty ‘g(sm@y badigaed on

system [.0032], The il |l umnator,l.L i.ncl ude an adj,uss,i devi ce AM
oot 1 oulse RS Ahanery RO MaanTn i e RRISEINPE (e heam
Gener al [0034RTThé @ﬁﬁ&te_@ BSp a1 EarPhtiised inl e &611dvailk plefereed @Blest commonly referred
to as a-outer and a-inner, resPectlveléq)ﬁof the intensity distributionin a

pupi | pllane bfstethmoilé,|therinask abledd dnd thaigubstrael tablenWaldarietkieptressartielly | | umi nat or

IL generally inc]udes. .various. ot her conponents, such as an integrator IN

and & o ORBUHEE VG an RIS BRIy G PreiEdion begide proiredes silamimeet

radi at i ggrBR dﬁﬁ}dgggg%. S Sl UbO b Yhaltboirb @RS WY ishhds st indfie 1 1S
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cross-section. ] eam PB is incident on the mask MA, which is held
on the Xeskl/drabiigedtidn so Heat iagfferemvangsiembritreCreas ke kposethdnistepmdéd, fwsses

t hrough t he projection syste , _which. faocuses the beamonto. a target
porti gn“@"ﬁ?‘?‘? ﬁ%@tﬂ?ﬁ"a %‘W/\%@'trﬂ“ﬁ‘h& S‘&FG?&F%‘%@ RO ‘“Bgé(f % oHP4G devi ce
PW and ag@&%)is%. sensor IF (e.g. an interferonetric device), the substrate
tabl e can 'be noved accurately to position different target portions Cin
t he patB. of Irhean bhewlr) RBmask abl@MTyandt the sdlistrste tighds W T arei secgnbdvi ce PM and
anot her position sensor i eronmetric _device which is not

e.g. an  interf
expl i ci fynehieappdly wiile 4 Pﬁf(tﬁ‘ﬂrl@Piljtecb‘QﬁL%ée% BProiseiad ontos Brat PardientG - 4 he
mask '\’Asif(gfefbyhﬁﬁi%ee% o{lﬁ’f)ﬁ Eﬁe 985&99%&1%{%&?&%'? EBsutipdte 351 S TTRGHALGAL
retrieval” froma nas ibrary, or during a scan. In general, novenent of
t he obj ek tadld MT iMIetarmain?d by Wid (deDmagrafitdtivadndimbgd feeemaldthafaceriktidsdfst r oke
nodul e (coarse_ positioning) and a short-stroke nodule (fine positioning),
whi ch f BreirpigetionglystemeP In dB iseangnpegy thespax Bz aefthperpqssigeield limitsghe he case

: ) . k t.ahbl J b d
2 7 shortgn (R oBRPRRE iR ST Hepet it S Sn e SRt et r e W

may be ahbg@hethe 1@1§imgfma§&rmiﬂggﬂm det@ttigesMis hdy t&ﬂ%&d&bﬁﬂiﬁ%ﬁﬁe@idnwment
mar ks Pl, P2. [00341 The depicted apparatus can be used in the foll ow ng

pr ef er r 8¢ targeteportian. | n step node, the mask table MI and the substrate table

W are 5 .ept ﬁxszisn%rﬂ;[elr ?Aold%, the mask table MT is kept essentially stationary holding a

programmable patterning device, and the substrate table WT is moved or scanned while a
pattern imparted to the beam is projected onto a target portion C. In this mode, generally a
pulsed radiation source is employed and the programmable patterning device is updated as
required after each movement of the substrate table WT or in between successive radiation
pulses during a scan. This mode of 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.

[0035] Combinations and/or variations on the above described modes of use or entirely
different modes of use may also be employed.

[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 W' is then shifted in the X and/or Y direction so that
a different target portion C can be exposed. In step node, the maxinmm size
of the exposure field limts the size of the target portion Cimaged in a

si ngl e tyeat abagusbsaictetyp@. I n scan node, the mask table MI and the

he. bealdiBl | iy b ek Begure PR DS HAS: BIpaThE 5 i o
exposur eahemzhleanyesheﬁhtm?gme slih&gild @H’dﬁ@f ard4hSWh M BighAbs eridiahghatal ve to

ant
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r ever satwe teanaatse theditiiog 8 dliat furvéiops @y adxitonalsytibdetdpninal and aaextemmde, t he

maxi mum si ze of th sure field limts the wdth jin_the non-scanning
directi B?Pdéfte%%altlgr ﬁ@? 8}56‘&‘?’6% U camgchaﬁ%aag;%ﬁlen éQ-p 8{‘6“\%3?@8@ t he

| engt h ' ' t ' j L ihbWE). scanni ng

directi g%%‘%“?ﬁ?%?‘g&@ %g@ﬁc%ﬁ.tg%@?ﬁﬁ%ﬁ}fﬁgrﬁb%gg{’ﬁt e )mask table MI is
kept es§i03d| Refeyrigd agairowdfiguied, dientischargplagp 2imintoanad bes rdflegtoddvTlee, and
the substrate table WI i s, noved or scanned while a pattern inparted to the
beam i sTgflesiordteay hane an sllipHegshapsortion C. In this node, generally a pul sed

radi ati ree.ls : ng t [ jce is
updat eale0F et S f IR ER AR el BB A TR GocR e B P80
bet weenisutiaRsht R chiagd RbipoDin thyks&et 6lUThO B ﬁt@iﬁES i Bortebied €0 ObageBer at i on
can be readily applied to nmaskless |ithograph that utilizes progranmmbl e

pat t er nThgbaesode made ehammsalapew matemah Bhe bmeri%u'rs fixed #3/2 eatheda ylle pary 34

referre 0 abowve. [.00351. Combi.nations, and/ or riations.on the above
Gescr | bt st groulioe? ShicHRy B ph ARt fir FEALE RO Ty BafR be
enpl oyegdulbHaR3G1theia 32 #ndstheWhode KM p&e 25t hiale JTale Hfndi®e@rih WA the
apparatus of Figure 1. The source SO includes an enclosure 16. The

encl osutanpl Bistaemury dsdiargsiempptba belbr¥2aeidl bkgnadd dfiquagz. radi ation 14
oo Bl b BP0 RAR L s 67, B0t LR EIRR ¢
?;Irogngfeg i Bse. e %gd_ﬁgbj%lﬁaf)ﬁ 20 Bufécté AT tase I0hat Ao donhbdied # By be any
external anode terminal 12. An anode 28 and a cathode 30 are provided within the bulb 32. A
heat reflection layer 26 is provided at the inner side of the glass bulb 32 behind the anode 28.
[0042] The lamp 2 may be one of the HBO® mercury short arc lamps for microlithography as
available from OSRAM. However, other manufacturers, for example USHIO produce similar
lamps. The present invention may be used for discharge lamps producing so-called i-line, i.e.,
radiation with a wavelength of 365 nm. Such discharge lamps have a positive internal
pressure even in their cold state, i.e., at room temperature. As discussed above, such lamps
may explode during installation resulting in a high risk of personal injury or damage to
components 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 nay be a hi gh-pressure
mercury discharge lanp. The lanp 2 is only schematically shown in Figure 2.
Details of the lanp 2 are shown in Figure 3. The lanp 2 has two term nals,
the fitting 8 that functions as an external cathode term nal and an external
anode termnal 12. The fittin in use, connected to a connection 10. The
connect pwitectige aener is imperaeahla gu fipgmanis produced Gombe Heen 2avhen the lewpt abl e

oy 2 TR bRl B hos aRPearl G g2 B Poa@of ViR Gy awdian ™ O°
el |1 pt i gaers B plQAS BRSS! THEmAGRR AP hielikien3ih ihfike Hhss Bawaen bamp 2

i ncl udes the l'anp f|tt| ng 8 for installing the discharge lanp 2 in the
socket &ldd‘ﬁeaJMﬁpmurmtqnage grdig mayhadds edllatgsr.a base 36. The base 36 i s made

f i i | 6 dt de bulb t 34
Char ™ & TRASE T Mol Pl copiRCor Mg A 168 ghers TtP BRI a2 20 oner
si de. T%}] fshﬁ@lﬁdm?'d{a%lﬁaﬁ& §ﬂyleﬁé1§Pﬁ@|TlRA@ ‘@EéTRﬁA@\]@“ﬂge QH%] 24 are
made of the same materi al is a mercuty di &charge Panmp, the

bul b 32cenbihatien theewcef. dﬁneqaumetlwlenb@ﬁh@lbh fd‘nméd axgphin pslyathymne fipes\andathyon t he
anode buI b part 24 to inprove cool %%of the | anp in use. The anode bulb

part 24bg¢ availablsenderthe Haéerwk@w ® Aragpid ds @;\@Hﬁ@etueéelttbe trademaskt er nal
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mer cury short arc lanps for mcrolithography as ~ avail abl e from OSRA
However coat Bg malyﬂmlkhamr woges., Of murﬂxmwﬁibersU&iﬂtﬁerknﬂ@uwvsm so that they alrcps The

present nventi on used for _dischar a oduci nq so-cal |l ed
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t enper a’?ﬁ%eah Kglog %g?giﬁ;é ed s%ﬁ%ﬁh’rﬁ@&?ﬁ?[&a{nﬂék r?/teg@;ﬁj %Pﬁt}l%tg&ﬁdn@? al lation
resul ti sgacesbaawbdngdiljadeskiilndrs pay sionisd largey t]ray Janmd@h@afbers maydemaxigiy s i n t he

nei ghbor hood of the source SO [0043] To reduce these risks, the present
i nventi EYﬁV?ﬂf ovides a protective cover 38 as shown in Fi gure 4a. The

pr ot ect ver ne de 46.
The pr o!deﬁgg f\gleorggﬁgrp 'P%%nﬁ&m an@fa : I?ltlhggr ﬁlﬁ Bﬁ%r ﬁ%ﬁg{ecﬁ)ﬁ of use,
it may bae3s ieuses feigstalling adythp mdentmgra@h@vs@paratua @u rﬁeel%anay-lwwaerd, it is

made such that it can be slid on
with a coating that is chemically 1nact1ve in the lithographic apparatus. Such a coating may be

any suitable coating, for example TEFLON®.

[0048] In order to prevent mercury, or other materials, from escaping from the lamp 2 into,
for example a lithographic apparatus, after rupture of the lamp 2, the protective cover 38 may
be covered or lined with a flexible layer 44. In Figure 4a, the flexible layer 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. Moreover, 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 material
selected from a group including PVC, PE and PTFE. However, other polymers may be used
instead.

[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
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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 lanp 2. [0044] The protective |anp cover 38 may be nmade of a
material that has a strength so that the 9 protective cover is inperneable
for fragnents produced fromthe lanp 2 when the lanp ruptures or explodes
duri ng Restaionaenesdendt theeovendp, @g.ithe upner side Kétas shapiein Kigeres 4apnd4b,s

covered by.th ot.ectiyve cove 8. . The .nat er.i,al .have a str h in the
Camae. bErkLETsbE SR i GReFRa hen i S Bhe g pe TR i Rs RS b b (e dph g,
[0045] {her BT baslid &Y arkOs¥s kel dihafdeh@hs 24%h thdBBed siBeus. may be sel ected
froma group of materials including aram d, pol yethyl ene, SPECTRA(r),

VECTRAN{M05]1] PBOprogctive covandcenmging ¢othsiineention is tsed anthe fathewingiweat thel ene nay
be f d l.yet hyl fi d,r i | abl h

t adermP R BUKEEAT A < S Berambdolie o2 irtienleh 8 B strest MRaR 1) or
TVWARON( boteciRél c5BO38 $s @MPbA ARl1SnH IR prdtective@Eeerarels théRUdrom i&%ﬁé 2in
order to provide such a protective cover with enough flexibility, the

pr ot ect afi@ thelwgr2 B8nstaljedoe knit or woven. O course, the fibers nust be
knit or woven so that they are cJose enough to gone another to prevent
f r agmeni®>52} éﬁ%&l}&ﬁiﬂv@/’-&aaégempg@ ss}lab?g’&ﬁé‘éél%ﬂ’&ﬁf@g‘caaﬁpé%ﬂ%so@ieon of the

di schar . f j t . - . e spaces
bet woan gpalic Pt 3y Ub Js0P Y B J 6 G or LR piSPfling £7 DD

bi axi al kybstrugeiethe [{tBétaphi¢ Bpparaies, piaviding ¥doim acingaadintdn pododedabylthé hogr aphi ¢
apparatus when the protective cover 38 is used for installing a lanp in a

l'i t hogr a%%sgaﬁéﬁb?ﬁugmutaﬁ@nﬁmwéLwaotée petareige dgyice MA (o uepadgthehat i s
e \ aratt ! . ! b
oy s ProlsckBBEdn! Sty b A PEOSRN A PRRANBictiineg A GRuBERBEGr T8 De

Mer cur y radidtioftoR ey a tiBdee poriod of tHeviibetsastapi ng fromthe lanp 2 into, for
exanple a litho paratus, after rupture of the |lanp 2, the

raphic a ) .
pr ot ect {0983k W@g sasclﬁaymggémee@mféhp presant Hwanijgn avs beprdessribed ahawe, ina. 1 n

Figure 4a,,the fl.exihle.layer 44 is shown. O he . ipside . of th rotective
Cover -3t b RrEsi R Pia® ed it el s BRAeR0 olpReind PR 35 aRierbil ey e

pr ot ect HyRrif@elk ndBintdiib& &slimiRheRVelitiont here may be a flexible | ayer on both
the inside and the outside of the protective cover 38. The flexible |ayer

44 may be made of a synthetic material
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selected 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 lanp 2 and takes the form of the lanp 2. The protective cover 38
shoul d be | ong enough to cover at least all the glass parts of the lanp 2,
e.g. the bulb 32, as shown in Figure 4b. [0050] As shown in Figure 4b, the
cover 38HAZISHAIAIMKERASY he external anode terminal 12. However, the cover
38 may be | ong enough to cover the external anode terminal 12. In such 10 a
situation, one side of the cover 38, e.g. the upper side 46 as shown in

Fi guresjda a@%réactiv&awcmrcal&&ﬁﬂngemﬁs,mréiﬁ%egp%@m&@cdv@m 1O/ Oone
side 42 that is open such that the lanp cover 38 can be slid on and off the
di schar gedé afipm@teyiahthahkasoptensiksistrengtR . so[th@3hd protestipe oowar iy Meperweahle fccor di ng
to the i.nvention jis ed jn.the fol | ow.n . the rqtective cover .38 is
sl i d on THEoH RipdCed tiam e disclarec Tamp e € Yischaize el buesey RimePicipd o
protect5¥§Kﬁgg@5ﬁ¢g%db&35tiII on the lanp 2; the protective cover 38 is
renoved Tfromthe lanp 2 after the lanp 2 is installed. [00521 After the

|l anp 2 has been installed in such a way in a |ithographic apparatus, the

| i t hogr gphi c .apparatus may be . used t.o prqduce a senj conductor device by
provi di Ag a ASFEB?F?%E%)VFHX‘{CHECIIW Y%@}P’a]gﬁ'f reip s tgpsile stspeR) iinfFa88heam usi ng
radi ati QQwRk® 89 sungtd@pa source SO and the illum nation systemlIL, using
the patterning device MA Fo inpart the projection beamw th a pattern at
it's cross-section and projecting the patterned beam of radiation onto a
target portion of the substrate. 100531 Wil e specific enbodi nents of the
present 3i nveAtRTBIFCHYR SO VERATOEERE 10 Pl hiydireein the prjertiveeovapisraddested t hat
the invegtion may be practiced otherw se than as described. The description
is not infended to limt the invention. 11 WHAT IS CLAIMED IS: 1. A
protective cover for a discharge |anp, wherein the protective cover is
flexible and made of a materjal that has a .tensile strength so that the
prot ect fve cOVEPEPEVS GRYEF prearsting togrlainy 3, ayfieegin shepfiksar as delepisthiionta giodehar ge

lanp V\,hgp m%g%al%icgr%%%rsﬁ(ga alraarlnnf& ggl§§hgne%FEC%ﬁx%,%CTRAN®, PBO, glass, and any

combination thereof.

5. A protective cover according to claim 3, wherein the fibers are knit or woven.
6. A protective cover according to claim 3, wherein the fibers are biaxially woven.
7. A protective cover according to claim 3, wherein fibers are coated with a coating that

is chemically inactive in a lithographic apparatus.

8. A protective cover according to claim 7, wherein the coating is PTFE.

9. A protective cover according to claim 1, wherein the protective cover is covered with

a flexible layer.

10. A protective cover according to claim 9, wherein the flexible layer is located at at

least one of an inside and outside of the protective cover.
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by the protective cover. 2. A protective cover according to claim11, wherein
the tensile strength is in a range between about 2.5 and 6 Gpa. 3. A
protective cover according to claim1l1l, wherein the protective cover is nade
of fibers. 4. A protective cover according to claim3, wherein the fibers
are selected froma group of materials conprising aramd, polyethene,
SPECTRALF), YEETRAR(E JovePmsoordingitosclainnl veheyein ghonfbaxible ilaver tsteadegifa 5. A
protectlvF cover according to claim3, wherein the fibers are knit or woven.
6. A pr8 gctl've cover according to claim3, wherein the fibers are biaxially
woven. 7. A protective cover according to claim 3, mherein fibers are coated
with a coating that is chemcally inactive in a |ithographic apparatus. 8.
A prot ed2i veAdquoeetiveeayetagegrdies o daim 7, Wméﬁrlleth@ ﬂfmbl@ i i5gnads ofFFE. 9. A
protectlge cp&ia (Pgor%ln to clalml_:],.E ﬂ@@ ? he protective cover is
covered mﬁ?ﬁ FIN BT ygynqupg/\t" i ve' cover according to claim9,
wherein the flexible layer is |located at at |east one of an inside and
outside of the protective cover. 12 11. A protective cover according to

cl ai m 913wheAeichcarhgrisingx distlarbalpmp dnd amaolectife epven otherasn theyotedtiver ot ect i ve

cover accordi t.0 ai n, the fle a i

pol yirer SSGF OGP A ade P bt BARGHE PRs hiig taesie s oribe! i BRigkig piver

conpr i Sisrlﬁl pRrilad e BF 88gthate pAstilcéi ﬂéxﬂttﬁ&&ﬂsé&f‘aré‘eq\éﬁ'p,wH@ﬁQﬁ@HRcEd?g‘e Rt ective
cover is fl eX|bIe and made of a material that has a tensile strength so that
t he pr obeeks whercawered yshe pppgectieabderf or fragnents produced fromthe

di scharge | anp when the discharge | anp breaks when covered by the
protective cover. 14. A set according to claim 13, wherein the discharge

l'amp coppri SQSsePQJcBFdl ecl&lin lﬂ'v@}é?elﬁlﬂﬁ &1&&%:1%@%6%&6%&&%?@ fts {n%dé eng enough
to protect all the parts made of gl ass. od of stalling a source

in a |ighegaraphe protqupiae adwes is bohe enmighdd podeqhall $heyparts made of glass.

15. 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 the 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.

16. A method according to claim 15, wherein the lithographic apparatus comprises:

the light source configured to produce radiation;

an illumination system configured to provide a beam based on the radiation;

a support configured to support a patterning device, the patterning device configured
to impart the projection beam with a pattern in its cross-section;

a substrate table configured to hold a substrate; and

a projection system configured to project the patterned beam onto a target portion of

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

| anp, the protective cover being flexible and nmade of a material that has a
tensile strength so that the protective cover is inperneable for fragnents
produced fromthe discharge | anp when the di scharge | anp breaks when

covered by the protective cover; installing the discharge lanp in a |ight

source of the l|ithographic apparatus while the protective cover is still on
t he di scharg anp; re ing th rotective cover after the discharge | anp
is inst§?|ed%‘%KEBAPWE$%%8“3888$8&ﬁ@“ﬂﬁwgﬁain115, wherein the |ithographic
appar at us COopRjvidifSa disthftgé laaty; source configured to produce radiation; an

iIlum nation systemconfigured to provide a beam based on the radiation; a
support conf prayiding & praseqgiyercover opahe disehange ldmpi the prothetiysatover briingyfletabliec e

configure o lnpart. the projection beamwth a pattern in.its

cr 055 satd mafic ok Talstipt B Bis PR ftprigfoahi: e ireli e Bl iipermagable

Proj ect kT ahhRPré@rbd GehehelddscRARE Bftp Whch MRINRIASE |RERHARS Qhéh t ar get
portion of "the substrate. 13 17. devi ce manufacturing net hod, conpri sing:
provi di ngveacdlhysthh@rajectivarpyerpr ovi di ng a protective cover on the di scharge

| anp, the protective cover being flexible a de of .a material that has a
tensile streHyia! fhe ﬂ&eh%rag?ﬁsrm)weaclﬂg éO‘HE)%(BH? the iTREF etV Er ISFBL oniBgynent s
produceqsh&gﬁg .di scharge | anp when the discharge | anp breaks when
covered by tRe protective cover; installing the discharge lanp in a |light
sour ce whi | erdnevig the@ebtesteyexover afies tietdisdhaiga larhe is idstaliéthmagé | anp; renovi ng
the protective cover after the discharge |lanp is installed; and projecting
a patterned BEGAIBE 2P3teRed 850 Af rdiatiol ogter2 t3eget portiopof g sub¥its ate. ~ 18. A
devi ce manufactured according to the nethod of claim17. 14

18. A device manufactured according to the method of claim 17.
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