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I nventi o a lithographic projection apparatus conp \“wm “
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purge gas.

The term “patterning means” as here employed should be broadly
15  interpreted as referring to means that can be used to endow an incoming radiation beam
with a patterned cross-section, corresponding to a pattern that is to be created in a target
portion of the substrate; the term “light valve” can also be used in this context. Generally,
the said pattern will correspond to a particular functional layer in a device being created in
the target portion, such as an integrated circuit or other device (see below), Examples of
20  such patterning means include:

- A mask. The concept of a mask is well known in lithography, and it includes mask
types such as binary, alternating phase-shift, and attenuated phase-shift, as well as
various hybrid mask types. Placement of such a mask in the radiation beam causes
selective transmission (in the case of a transmissive mask) or reflection (in the case

25 of a reflective mask) of the radiation impinging on the mask, according to the
pattern on the mask. In the case of a mask, the support structure will generally be a
mask table, which ensures that the mask can be held at a desired position in the
incoming radiation beam, and that it can be moved relative to the beam if so
desired.

30 - A programmable mirror array. One example of such a device is a matrix-
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200300238-3 3 0 JAN 2003 -2- addressable surface having a viscoel astic
control layer and a reflective surface. The basic principle behind such an
apparatus is that (for exanple) addressed areas of the reflective surface
reflect incident light as diffracted |ight, whereas unaddressed areas
reflect incident light as undiffracted-2-ight. Using an appropriate filter,
the said 5 undiffracted light can be filtered out of the reflected beam
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5,296, 891 and tuBréxsx28h 0O Fhichean Poindividuallytilted sbous 40 XisPYABPYHIEFB597 and WO

98/ 33096, which. are .incorporate 2rejn Y I ef : : se of a
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frame or tabl egpfdfeafX WHIBrordie GhatiiR¥AdBRsFablelich Giat aidraised minsrsneidjui red. A
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United St at esrefattemtingsgniBg 2atiatgpcbeanip @different fitsetingy 9 wadgressed migprs;

f . As abp 25 th { st di ed
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| ocations, specifically direct ) . ,
15 performed using suitable electronic means. In both of the situations described

hereabove, the patterning means can comprise one or more programmable mirror
arrays. More information on mirror arrays as here referred to can be gleaned, for
example, from United States Patents US 5,296,891 and US 5,523,193, and PCT
patent applications WO 98/38597 .'ind WO 98/33096, which are incorporated herein
20 by reference. In the case of a programmable mirror array, the said support structure
may be embodied as a frame or table, for example, which may be fixed or movable
as required.
- A programmable LCD array. An example of such a construction is given in United
States Patent US 5,229,872, which is incorporated herein by reference. As above,
25 the support structure in this case may be embodied as a frame or table, for example,
which may be fixed or movable as required.
For purposes of simplicity, the rest of this text may, at certain locations, specifically direct
itself to examples involving a mask and mask table; however, the general principles
discussed in such instances should be seen in the broader context of the patterning means
30  as hereabove set forth.
Lithographic projection apparatus can be used, for example, in the
manufacture of integrated circuits (ICs). In such a case, the patterning means may generate

a circuit pattern corresponding to an individual layer of the IC, and this pattern can be



itself to exanples involving a mask and mask table; however, the general
principles discussed in such instances should. be seen in the broader
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e.g. an IC, Such a . ‘
pattern (e.g. in & mask) is imaged onto a substrate that is at least partially covered by a layer

of radiation-sensitive material (resist). Prior to this imaging step, the substrate may undergo

20  various procedures, such as priming, resist coating and a soft bake. After exposure, the
substrate may be subjected to other procedures, such as a post-exposure bake (PEB),
development, a hard bake and measurement/inspection of the imaged features. This array of
procedures is used as a basis to pattern an individual layer of a device, e.g. an IC. Such a
patterned layer may then undergo various processes such as etching, ion-implantation

25  (doping), metallization, oxidation, chemo-mechanical polishing, etc., all intended to finish
off an individual layer. If several layers are required, then the whole procedure, or a variant
thereof, will have to be repeated for each new layer. Eventually, an array of devices will be
present on the substrate (wafer), These devices are then separated from one another by a
technique such as dicing or sawing, whence the individual devices can be mounted on a

30 carrier, connected ta pins', etc, Further information regarding such processes can be
obtained, for example, from the book "Microchip Fabrication: A Practical Guide to
Semiconductor Processing", Third Edition, by Peter van Zant, McGraw Hill Publishing
Co., 1997, ISBN 0-07-067250-4, incorporated herein by reference.
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losses and/or local variations in beam intensity, It is necessary thercfore to ensure that the

ingress of external contaminants to compartments containing contaminant sensitive
20  components is minimized and that the penetration of contaminants, generated in proximity
to or within these compartments, to such contaminant sensitive components is also

minimized.

25 Tt is an object of the present invention to reduce the leve] of external
contaminants reaching optical components and to remove internally generated

contaminants.
This and other objects are achieved according to the invention in 2

lithographic apparatus as specified in the opening paragraph characterized in that said

30  apparatus further comprises:
second gas supply means for supplying a flow of a second purge gas o the exterior

surface of the enclosure defining the compartment.



20 components is-mnimzed and that the penetration of contam nants,
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15 components outside the second compartment.

Preferably an opening, covered by the second gas flow, is provided in the
enclosure of the second compartment and a link passes through the opening, This is
advantageous as it allows 2 mechanical connection and other utilities and controls to be
provided to the first compartment without substantially increasing the contaminant level in

20  the compartment,

Advantageously, the second compartment may have an interface shield
surrounding the opening and projecting into a second portion of the apparatus, external to
the second compartment. This reduces the contaminant level within the second
compartment by increasing the distance that contaminants must diffuse to pass through the

25  opening. Consequently the contaminant level within the first compartment is also reduced.

In a further preferred aspect of the present invention, a seal is provided
between the interface shield mounted on the second compartment and the link passing
through the opening. This is beneficial since it reduces still further the ingress of
contaminants from the second portion of the apparatus to the interior of the second

30 compartment.

According to a second embodiment of the present invention, the external

surface of the first compartment is purged by a curtain of purge gas or by a plurality of jets



provided to the first conpartment without substantially increasing the'
contanminant level in 20 the conpartment, Advantageously, the second
.conpartment may have an interface shield surrounding the opening and
projecting into a second portion of the apparatus, external to the second
conpartment, This yeduces the contam ngit |evel within the second
conpartnent by increasing the distance that contam nants nust diffuse to
pass through the 25 opening. .Co Mg via@¥ ele n¥el forn t he
first coRpBEVEMEA gﬁr%ctgqg‘étdﬁf?%’mfgglzs%%?éqn&am? E‘?@%er pre @?r% gd aspect of the
present E@X&ﬁhicgih Aregal 1s provided between the interface shield nounted
on the secon comgartment and the |ink passing through Ehg gpeni ng. This
i s beneficial sinceAddordirgitecye amatheriaspagt eibe Pf%‘é‘“i%‘@?gg% T%mcont am nant s
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connected to gas m xing neans for mxing the.first purge gas exhausted from
the 10i r gas thormeouninefi PUKEE ERS TeRBiredis SMeP ‘g‘ﬁTﬁdgd’éﬁﬁ ~and for supplying the gas
mxture to the exterion. syt R0 iR (HGE i Prbdided 8 déviest
conpartment. By re- %?%&ngﬁ%ggﬁﬁgegg%hggoéﬂ%ﬂnggg t he arm%unt of purge gas
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[ i ded

invention there is provided a device manufacturi g HEthoe goggrisi ng the
steps of :- provirdvidinga subssate shas iy afdgast Rartiglly ‘E’éf%ﬁedg 2rPEf PYFaEEEPed by a

| ayer of radiatia v sensia,i ve material.; 15 - providing a projection beam
of radiation u?f‘ﬂg} &M%t i on system o
15 - providing a projection beam of radiation using a radiation system;

- using patterning means to endow the projection beam with a pattern in its cross-
section,

- projecting the patterned beam of radiation onto a target portion of the layer of
radiation-sensitive material,

20 - providing a first flow of purge gas to purge the interior of a compartment containing

a contaminant sensitive component of the device manufacturing apparatus; and
characterized by:
- providing a second flow of purge gas to the exterjor surface of the enclosure
defining said compartment in order to purge said surface,

25 Although specific reference may be made in this text to the use of the
apparatus according to the invention in the manufacture of ICs, it should be explicitly
understood that such an apparatus has many other possible applications. For example, it
may be employed in the manufacture of integrated optical systems, guidance and detection
patterns for magnetic domain memories, liquid-crystal display panels, thin-film magnetic -

30  heads, etc. The skilled artisan will appreciate that, in the context of such alternative
applications, any use of the terms "reticle", "wafer" or "die" in this text should be
considered as being replaced by the more general terms "mask", "substrate and "target

portion", respectively.
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for magn AEefomai n nories, 1iquid-crystal display, panels, thin-film
magneti ¢ gjéktfpastamset c. The skilled artisan will appreciate that, in the
context of such alternative applications, any use of the ternms "reticle",
"wafer” or "die" in this text should be considered as being replaced by
the nore general terns "mask", "substrate" and "target portion",
respectively. -7 In the present docunent, the terns "radi ati on" and "beant
are used to enconpass all types of electromagnetic radiation, including

ultraviolet radiation (e.g. with a wavel ength of 36 48. 19 or 126
nn) and EUWV (extrenBmbodiments ofithe 111”&@?%\"@%’?0‘%?’5@““?15%?%wﬁ\ﬁi\%%%ﬁéth in
the range 5-20. n as y REANRrawdkeEn&thidlen beans or 5

el ecthlon PE%m¥ith EtHSHTS n{]ésacgc "?ﬁﬂe)‘lh%%/%ﬁﬁ on Vi | |ullé:sngw be described., by way
of exanple 10 onl yFigid D depséte neiisepriphid prejeztion appamatisascerdimentatanc dr awi ngs
in which: Figure 1 depicts a Iithographic projection apparatus according to
an enbodémbediment efithe inv¥gBE®Non; Figure 2 depicts a compartnent according

to the present invegit oy i Bmpbfifheh e tRfreeehRInveRTIAIWIALH S 1 S

. [« e
reduced and i nternal ‘&0on nants are renoved;
the ingress of external contaminants is reduced and internal contaminants are removed,

15 Figure 3 depicts a compartment according to the present invention with a
link to a component outside a second compartment encompassing the first compartment in
which the ingress of external contaminants is reduced and internal contarminants are
removed;

Figure 4 depicts a variation of the component of Figure 3; and

20 Figure 5 depicts a further variation of the component of Figure 3;

Figure 6 depicts an alternative compartment according to the present
invention in which the ingress of external contaminants is reduced and internal
contaminants are removed.

In the Figures, corresponding reference symbols indicate corresponding

25  parts.

Embodiment !
30
Figure 1 schematically depicts a lithographic projection apparatus according

to a particular embodiment of the invention, The apparatus comprises:



15 Figure 3 depicts a conpartnent according to the present invention with a
link to a conponent outside a second conpartnent enconpassing the first
conpartment in which the ingress of external contam nants is reduced and

i nternal contam nants are renoved; Figure 4 depicts a variation of the
conponent of Figure 3; and 20 Figure 3-depicts a further variation of the
conponent of Figure 3; Figure 6 depicts an alternative conpartnent

according to the,.pr | BY Ot #2 Bubdlvink b GRoibdiRnibagh #Bsofrkdiatidretenm UV
cont am nants f'§atélg{éi€'§§§&édngy’ﬁ%i er na Iﬂyl\ctygnt%arjri nants are renoved. In the
Fi gur es, (£R4dRs,PoRidh g anaeasy botanprisgs & sadkatiosspespdidi ng 25 parts.
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transm ssi as ‘a transm ssive mask). However, .in «ineral , It
may al so Aehddé depicetl) the nppasathy/jsef aftransmissivp type((if-tias 4 LRBIRISEYS mgs Jmask) .

A e nati vel e S SRRR A e ARG A Tors MR R ARG ToanS,
mask). Alternatively, the apparatus may employ another kind of patterning means, such as

15  aprogrammable mirror array of a type as referred to above.
The source LA (e.g. an excimer laser) produces a beamn of radiation. This

bearn is fed into an illumination system (iiluminator) IL, either directly or after having
fraversed conditioning means, such as a beam expander Ex, for example. The illuminator
IL may comprise adjusting means AM for setting the outer and/or inner radial extent

20  (commonly referred to as-g-outer and o-inner, respectively) of the intensity distribution in
the beam, In addition, it will generally comprise various other components, such as an
integrator IN and a condenser CO. In this way, the beam PB impinging on the mask MA

has a desired uniformity and intensity distribution in its cross-section.

It should be noted with regard to Figure 1 that the source LA may be within
25  the housing of the lithographic projection apparatus (as is often the case when the source
LA is a mercury lamp, for example), but that it may also be remote from the lithographic
projection apparatus, the radiation beam which it produces being led into the apparatus
(e.g. with the aid of suitable directing mirrors); this latter scenario is often the case when
the source LA is an excimer laser, The current invention and Claims encompass both of
30 these scenarios.
The beam PB subsequently intercepts the mask MA, which is held on a
mask table MT. Having traversed the mask MA, the beamn PB passes through the lens PL,
which focuses the beam PB onto a target portion C of the substrate W, With the aid of the



15 a progranmable mrror array of a type as referred to above. The source
LA (e, g. an excinmer |aser) produces a beamof radiation. This beamis fed

i'nto an illumnation system (illumnator) IL, either directly or after
having traversed conditioning neans, such as a beam expander Ex, for
exanple. The illumnator |L may conpr-Bse adjusting neans AMfor setting

the outer and/or inner radial extent 20 (commonly referred to as .a-outer
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given direction (the so-called “scan direction”, e.g. the y direction) with a speed v, so that

the projection beam PB is caused to.scan over a mask image; concurrently, the substrate

table WT is simultaneously moved in the same or opposite direction at a speed V = My, in
20  which M is the magnification of the lens PL (typically, M = 1/4 or 1/5). In this manner, a

relatively large target portion C can be exposed, without having to compromise on

resolution,
Figure 2 shows a compartment 10 of the apparatus, containing a component

that is sensitive to contaminants. Such a component may be, for example, the projection
25  system, the illumination system or a component (e.g. an optical element) within the
projection system or illumination system. In this embodiment, the first compartment 10 is
located in a second compartment 9, defined by a barrier 15. The space between an
enclosure 14 defining the first compartment 10 and the barrier 15 of the second
compartment 9 defines a first portion 6 of the apparatus outside the first compartment.
30  The barrier 15 separates the first portion 6 of the apparatus from a second portion S of the
apparatns. Depending on the component to be screened from contaminants, the first and
second portions 6, 5 may, for example, be both located in the projection system or, for

example, the first compartment may be the projection system or some other component.



1. In step node, the nmask table MI is kept essentially stationary, and an
entire mask inmage is projected in one go (i.e. a single "flash") onto a
target portion C. The substrate table WI is then shifted in the x and/or vy
directions so that a different target portion C can be irradiated by the
beam PB; 15 2. In scan node, essentiallﬂ%y t he sane scenari 0 applies, except

that a given target portion Cis not exposed in a single "flash". Instead,
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pur ged bynaybh e Qftled 23, FoReveethe réduied mmnumrdoﬂﬁanﬁﬂatmnde\ek hahs pplical hr ough
an outlet 12”7 Separately, the ext er nal surface of first conpartnent

10 i 9 Spuragetponbit may beolawst thyadhas atiginalde in e SEHPOHIPN qﬁ’ © IPAHY exhaust ed
through af outlShe %gmp&?e%t COUIRER A Athif thet dAG10R@E 14Ghat Hefifdddnd i f | ow of  gas

compartment 10. This enclosure prevents or significantly reduces the ingress of

contaminants from the first portion 6 of the apparatus to the inside of compartment 10 and
thence to the optical component. Furthermore any contaminants that do leak through the

20  enclosure 14 and any contaminants generated within the first compartment 10 are flushed
out by the purge gas through the outlet 12,

The purge gas used to flush both the first compartment 10 and the second
compartment 9 are preferably transparent to the radiation used. Suitable examples of gases
that may be used are gases from the group comprising N, He, Ar, Kr, Ne, Xe or a mixture

25 of two or more of these. In an exemplary embodiment of the present invention, the inside
of the first compartment 10 is purged with He gas and the outside of the first compartment
10, narnely the first portion 6 of the apparatus, is purged with N gas. In any case, the
oxygen and water vapor content of the gases used for purging should be minimized and
preferably substantially zero. A suitable limit for the water vapor content is less than 0.5
30 ppm and a suitable limit for the oxygen content is less than 1 ppm.

The contaminant fraction (i.e. the proportion of contaminants within the

gas) must be lower in the purge gas used to purge the inside of the first compartment than

in the purge gas used to purge the outside of the first compartment. However the lower the



through the first portion 6 of the apparatus ensures that the contam nant

| evel in the first portion 6 of the apparatus (i.e. wthin the second
conpartnment) is significantly lower than that in the second portion of the
apparatus 5. Contam nants external to the first portion 6 of 10 the

appar atus (such as contami nants from thle external environnent of the
apparatus and from conponents |ocated in the second portion 5 of the
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means of providing such a link whilst minimizing the ingress of contaminants to the first

20  portion 6 of the apparatus, The first compartment 10 is located within the first portion 6 of
the apparatus and separated from the second portion 5 of the apparatus by a barrier 22, As
described above, both the first compartment 10 and the first portion 6 of the apparatus are
purged by a flow of gas.

The barrier 22 has an opening 23 through which a link 21 passes to connect

25 the first compartment 10 to a component of the apparatus (not shown) in the second portion
5 of the apparatus. The link may provide a mechanical connection, for example to provide
a means for positioning the first compartment 10 using an actuator located in the second
portion 5 of the apparatus, a utility link, for example to provide electrical power or purge
gas to the first compartment 10, or a control link.

30 Preferably, as shown in Figure 3, the barrier 22 has a an interface shield 24
surrounding the opening 23 and extending into the second portion 5 of the apparatus. The

interface shield 24 increases the distance that any contaminants must diffuse to pass from



for use in purging the inside of the first conpartnent. Preferably,
therefore, the purge gas supplies for purging the interior and the
exterior of the first conpartnent 10 are separate, 5 However in sone
cirtcunstances it may be preferable to mnimze the conplexity of the
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second porti e apparatus by a barrier 22. As described above,
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i nterface shield 24 “surrounding the opening 23 and extending into the

second pepparagns.5 of the apparatus. The interface shield 24 increases the
distance that any %?E&r"é‘ r§1 sﬂ%‘&%%f%&r vgrlieflt];o%so% tltleoarpa?l§§mgﬁt9ﬁkscribed. above in

relation to Figures 3 and 4. This arrangement may be especially useful if the required

20 rtravel, perpendicular to the barrier, of the link is relatively large. The first compartment 10,
located in the first portion 6 of the apparatus, is linked to a component 48 of the apparatus
located in the second portion 5 of the apparatus. The barrier 42, separating the first and
second portions of the apparatus has an opening 43 through which the link 41 passes. The
opening 43 is covered by a curtain of purge gas. The curtain of purge gas is provided by an

25  outlet 46 on one side of the opening 43 and extracted through an outlet 47 on an opposite
side of the opening. The curtain of purge gas substantially reduces the contamination that
diffuses through the opening. The gas curtain may be provided either in addition to the gas
used to purge the first portion 6 of the apparatus or may be part of the means to purge the
first portion 6 of the apparatus.

30 It should be appreciated that apparatus of the type described above will be
operated in a clean room environment, Such a clean room should not be regarded as a
second compartment as described above nor should any airflow within such a room be

regarded as the second supply of purge gas. The air in such clean rooms contains oxygen



-12- the second portion 5 of the apparatus to the first portion 6 of the
apparatus, thereby reducing the level of contamnation in the first
portion. It may be substantially cylindrical. Figure 4 shows a variation of
t he arrangenment described. above in relation to Figure 3. The first
conpartment 10, located in the first pddtion 6 of the apparatus, is |inked
5 to the second portion 5 of the apparatus by neans of a link 31. that
passes t hp@yater ¥apePsdiis theBFoiemobaritableras 3Durding passe peer antext bhihe present and
second portions o? the apparatus. In this case a seal 35 is provided

bet ween tepplidatink. 31 and the interface shield 34. The seal further reduces
the | eakage of the contam nants fromthe second portion 5 of the apparatus
into the first portion 6 of the apparatus. It is inportant that the seal 35
is made @ idaRide 210 rubber having a | ow stiffness, such as celrubber, or a
rubber with simTar stiffness to reduce the transmi ssion of vibrations

bet ween t he conpondntss aiérnetie ecppasimentsshomn indigure 6.the extemaligirfage phie

[ t am ,tot first | [ 6 of .t ik
of t ho- s S8 CAPRNTELLLIAREE TSP b0 PL BTG5 625 PO PRBRE NP S on 6
of the ARRR Agnd Corr SR g%ratpﬂd;ﬂm%f th8SpRRARE Akt AlufhidSis iBY be

i nportant, for exa e, If 1tn urge gas used for the first portion 6 of
t he apparejuiredi SsNRfgrasthainsidel of ticafirst campemertr k) iwiptiged hin geafeoratiin of this

interferoneters located in the secon rtion Z’Of t he apparatu Figure 5
shows a FoOmodiEeny of therinyntign, thp xtema ﬁE@ﬁ%ﬂ&he E%’&PF‘!B@'EF‘.“&E‘E)%@FEW fel ati on
to Fi - 4 i iall ful if th
o Fjgur $§6§1Et?%q ‘fts ogﬁ%%%%{@%%mw?ﬁxmgpsu@ﬁ@@m ally useful i e

required av ar to e barrier, of the link is relatively
| arge. The first cOWhisttspesific &Mbodimentatod the invertionthavesbeepaiesdriad 8bave, {the
apparatus, is linked to a conponent 48 of th paratus |ocated n the
second patitlibe ﬁPB‘-‘CSWthrfga'd-B?)&‘r"SPtE@‘. ma¥, e PAFHGe P%E)?E‘,‘"SE éli?&raétdF?F&tbF&re irst and
second paqLti , peni ng 43 through which the link
41 passegk&#ﬁﬁgng%%ﬁﬁﬁg @g |§ﬁg§3%?§ﬁﬁg?9a curtain of purge gas. The
curtain of purge gas is provided by an 25 outlet 46 on one side of the
openi ng 43 and extracted through an outlet 47 on an opposite side of the
opening. The curtain of purge gas substantially reduces the contam nation
that diffuses through the opening. The gas curtain nay be provided either
in addition to the gas wused to purge the first portion 6 of the apparatus
or may be part of the nmeans to purge the first portion 6 of the apparatus.



30 I't should be appreciated that apparatus of the type described above w |l
be operated in a clean room environnent, Such a clean room should not be
regarded as a second conpartnment as descri bed above nor should any airfl ow
wi't hin such a roombe regarded as the second supply of purge gas. The air
in such clean roons contains oxygen -134- and water vapor and is therefore
not suitable as a purging gas in the context of the present application.
Enbodi nmegt An an alternative enbodi nent, shown in Figure 6, the
external surface of the first conpartnment 10 is purged using curtains 55
of purge gas (only two shown), In this case a second conpartnent, defining
a portion of the apparatus that is flushed is not required.. As before,
the inside of the first conponent 10 is purged. In an alternative of this
enbodi nent of the invention, the external, surface of the first conpartnent
is purged by a 10 plurality of jets of purge gas directed at its external
surface. Wil st spegiitlicgraphteqdbeetidsagparanisecontpriingi on have been descri bed
above, it wll be appreciated that the invention nmay, be practiced

ot herwi se t ham radiaties systase £pr provdding agueiesstandisamaof afiatiqR ended to linit the

i tion. -14- CLALNS: 1. (A lith i c. projectd i sing:
e ook s RS LB R By BPA A SR 0
support ?a&é&ﬁtth@sroﬁ&ﬁoﬁ%@ﬁﬂ@&ddwng@é b @ediicl@ani@ans, the patterning neans

(0]

serving pattern the projection beamaccording to a desired pattern; a
substrat e t ablasubstrathtabiii fogheldingsssubatrate; a proj ecti on system for projecting

the patterned beamonto a target. portion of the subsirate: a. fi
conpar t ment vviatH‘YolEcE%Tyém%ﬁ roggtﬁggﬁ;,ga@% Nent W é%alré]e?i’pg !?’ogr?ga#&l rst gas

supply means fgpegd:0ing the interior of the first conpartment with a first
purge gas; characterized in that said. apparatus further conprises:
- a first compartment with a contaminant sensitive component within it; and

- first gas supply means for purging the interior of the first compartment with a first
purge gas,

characterized in that said apparatus further comprises:

- second gas supply means for supplying a flow of a second purge gas to the exterior

surface of the enclosure defining the first compartment.

2. A lithopraphic projection apparatus according to claim 1, wherein the
second purge gas has a lower contaminant fraction than the air surrounding the first

compartment.

3. A lithographic projection apparatus according to claim 1 or 2, wherein said

first compartment at least partially surrounds the projection system.

4. A lithographic projection apparatus according to claim 1, 2 or 3, further
comprising a second compartment surrounding the first compartment, wherein said second

gas supply means purges the space between the first and second compartments,

5. A lithographic projection apparatus according to claim 4, further
comprising:
- an opening in said second compartment; and

. a link passing through the opening;



- second gas supply nmeans for supplying a flow of a second purge gas to the
exterior surface of the enclosure defining the first conpartnent. 2. A

li t hographi c projection apparatus according to claim1, wherein the second
purge gas has a | ower contam nant fraction than the air surrounding the
first conpartment. 3. A lithographic -pf-0j ecti on apparatus according to
claim1l or 2, wherein said first conpartnent at |east partially surrounds
the proj %%He?r?sa‘-}éf %E?}m‘ﬂdes% cohhdteigh dBfween HediretdonfpartaieRedmt A congaetdi ng to
claim1l, or 3, further conprising a second conpartnent surrounding the
first coiggartimamide thhocmnd cempertmentond. gas supply neans purges the space
between the first and second conpartnents, 5. A lithographic projection
apparatus according to claim4, further conprising: - an opening in said
second cgnpartnent; M Ma] ' Lededink REc1RE ] Whereink@d Wher ei n
said |ink provides Aéﬁﬁxggrr?ﬁré%ﬁ?%ﬁ bet \ngr%{u?ﬁe fi Pé?ecorrpa’rt%arﬂ?]sand a
conponenkecohdeainpartmunisfurikertcompsisescandntediapeashieié surroanding b4id hpepinganid

proj ection apparatus according to claim5, wherein said second conpart nent
further éé‘ﬁﬂ&ﬂg@%ﬂleisﬁ‘fc@ﬂﬁﬁwa’é‘wg@d, surroundi ng sai d openi ng and
extending fromthe second conpartnent. 7. A lithographic projection
apparatus according to claim6, further conprising a seal between the |ink
and the pnterface ghiigbgrapBic pfojettionapbaiatis acqurding ¢d tlaim épfuethert asenprisingr di ng
claim5, 6 or 7, wherein ?he _second_conpartnent conprises a gas outlet on
one si deacéal batwkeppenlinkjangdtbe interdgceshicidact or on an opposite side of the
openi ng, thereby covering the opening with a gas curtain. 9. A lithographic
proj ection apparatus according to any preceding claim wherein said second
gas suppky means prapNindgsphic pesitetion pbaratis @ec@ding aiMSS6 at 7) whatinahe face
of the first conpartnent. 10. A lithographic¢c projection apparatus according
to any prevedicAmpaltaEm, comprisesed gassuilal eeensrdep{sai NpNing #PA A L2PPTACHES a

pluralit %n% oggéslil%tsfdefo(%rtheo é‘ﬂe%%g? ﬁl%re%g'%gﬁr}n% the opening with a gas curtain.

9. A lithographic projection apparatus according to any preceding claim,
wherein said second gas supply means provides a curtain of purge gas across at least one

face of the first compartment,

10. A lithographic projection apparatus according to any preceding claim,
wherein said second gas supply means provides a plurality of outlets for purge gas close to

at least one face of the first compartment,

11. A lithographic projection apparatus according to any preceding claim,
wherein the first compartment comprises an outlet exhausting the first purge gas after
having purged the interior of the first compartment, said outlet generating an additional

flow of purge gas to the exterior surface of the enclosure defining the first compartment.

12. A lithographic projection apparatus according to claim 11, wherein the
outlet is connected to gas mixing means for mixing the first purge gas exhausted from the
first compartment with the second purge gas and for supplying the gas mixture to the

exterior surface of the enclosure defining the first compartment.



at | east one face of the first conpartnment. 11. A |ithographic projection
apparatus according to any preceding claim wherein the first conpartnent
conprises an outlet exhausting the first purge gas after having purged the
interior of the first conmpartnent, said outlet generating an additional

fl ow of purge.gas to the exterior surfdfe of the enclosure defining the
first conpartnent. 12. A |lithographic projection apparatus according to
clai m 11,13wher ei n t Aditheprighid piojectiom appatatal dcoordarg toiany pecediagslaimr i xi ng
the first purge gas exhausted fromthe first conpartnment with the second
pur ge gasvhenein ik fiesh BhSoPPRGESTEPRIY SNGRAK SUPPHCS HR3SHEO e EPYRCOMRRSNEN 2 0f t he

encl osur e, def i pi te fi . - 13 A lithographic projection
apparatu ea?trogﬁiqﬁ% eooa%@ﬁ{g‘?rg%gﬁ%é{r@pgonﬁ&gﬁherei n the first or second

gas supply mnmeans supplies a gas fromthe group conprising N2, He, Ar, Kr,
Ne, Xe or a mxture of two or nore of these, 14. A device manufacturing

met hod cddpri si ng tAdesice panafacturing mmsthad qempaisingiske stepseoft hat is at | east
partially covered by a lLayer of.radiation-.sensitive.material:. - providing
a proj ect’i on B)é%WB'é 4%’&1’?%‘?? giat lfs"‘\? %%‘yaff’?’?}ﬁé b?/’gtl@'r?{ °ffa§‘§Pﬂf¢' pat t erni ng
nmeans to endow.hhGvPrQleeRl;i on beamwith a pattern in its cross- section; -
projecting the patterned beam of radiation onto a target portion of the

| ayer of - radipapvidmgseprejectiorberat ef iadiatiopnsing diradgationfsystem; f | ow of purge gas

to purge the inferior of a conmpartnent containin cont am,nant_ sensitive
conponent” of tqqglgdgt,tpegng@ﬁ@nsg{gteaéqmglegggjgptéqr{}geg%a\ﬁgha@ﬁ FR4 &5 P28 by:
providing a se .flow of purge gas to the exterior surface of the

encl osure defining said conpartnment in order to purge said surface. 1
- projecting the patterned beam of radiation onto a target portion of the layer of

radiation-sensitive material,
- providing a first flow of purge gas to purge the interior of a compartment containing
a contaminant sensitive component of the device manufacturing apparatus; and
characterized by:
- providing a second flow of purge gas to the extenior surface of the enclosure

defining said compartment in order to purge said surface.



