A LI THOGRAPHI C APPARATUS PROVI DED W TH A SWAP BRI DGE FI ELD: [0001] The
invention relates to a |ithographic apparatus including two stages for

hol di ng substrates. BACKGROUND: [0002] A lithographic apparatus is a
machi ne that applies a desired pattern onto a substrate, usually onto a
target portion of the substrate. A lithographic apparatus can be used, for
exanple, in the manufacture of integrated circuits (1Cs). In such a case, a
patterning device, which is alternatively referred to as a nask or a
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portion (e.g. including part of, one, or several dies) on a substrate (e.g.

a silicon wafer). Transfer of the pattern is typically via imging onto a
| ayer of EHHLBtion-sensitive material (resist) provided on the substrate.
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appar at us hplaglgulibstedescal | ed steppers, in which each target portion is
irradi ated by exposing an entire pattern onto the target portion at once,
and so-called scanners, in which each target portion is irradiated by
scanni ng @&gﬂ@ék t hrough a radiation beamin a given direction (the
"scanni ng=- T whi | e synchronously scanning the substrate parall el
or anti-paral | §0002pA lithographic eppdratns isla machind thet appied dilesined patiesnoftera t he

tt f th t i devi t th bst t Lo inti th
Dt torn oftstaiteuSa PP adirertpigon af e SHby Rl i KORRTS PRRET: fAtERe S bom
US Pat ent {NQxZm30inlBe nfindfactufe SntcBai&ndirddas (1IC31 @n &h Hasd d patiomingaphi c

apparatus Is described including two substrate stages. Each substrate
stage is pedué,dduchvistalemativiyrefenresdto aseduask osadcticles maytbesispdI2ewstts 2 whi ch
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network of adjacent target portions that are successively patterned. Conventional lithographic
apparatus include so-called steppers, in which each target portion is irradiated by exposing an
entire pattern onto the target portion at once, and so-called scanners, in which each target
portion is irradiated by scanning the pattern through a radiation beam in a given direction (the
“scanning”-direction) while synchronously scanning the substrate parallel or anti-parallel to
this direction. It is also possible to transfer the pattern from the patterning device to the
substrate by imprinting the pattern onto the substrate.

[0003] A lithographic apparatus is known from US Patent No 7,310,132 B1. In US
Patent No 7,310,132 B1 a lithographic apparatus is described including two substrate stages.
Each substrate stage is provided with a long stroke module and a short stroke module which
forms part of the second positioner for moving the substrate. Furthermore, the known
lithographic apparatus is provided with a swap bridge in the form of a moveable member. US
Patent No 7,310,132 B1 describes two main embodiments of the known lithographic
apparatus. In a first configuration the substrate stages are moveable with respect to each

other, and in a second configuration, the substrate stages are coupled via the swap bridge



which is realized by bringing the top surfaces of the substrate stages
toget her by using the noveable nenber for a joint novenent. [0004] In a
first enbodi nent of the known |ithographic apparatus, in the first
configuration, wherein substrate tables are used in parallel, or
preparatory steps are carried out on one of the tables while the other
table is being used for exposure, the noveable part of one of the short
stroke nodul es carries the swap bridge. Carrying the swap bridge is
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SUMMARY:

[0006] In an aspect of the invention, there is provided a lithographic apparatus
including a first and a second stage that are each configured to hold a substrate, each of the
first and the second stage being provided with a short stroke module configured to move a
table with the substrate and a long stroke module configured to move the short stroke module
of the stage; a swap bridge configured to couple the first and the second stage, wherein, in
use, in a first configuration, the first and the second stage are moveable with respect to each
other, and wherein, in a second configuration, the first and the second stage are coupled via
the swap bridge to make a joint movement; a bridge holder configured to hold the swap
bridge in the first configuration, wherein the bridge holder is dynamically isolated from a
moveable part of the short stroke module of the first and the second stage; and a coupler
configured to couple the moveable part of the short stroke module of the first and the second

stage with the swap bridge such that, in use, in the second configuration, the swap bridge is



2 only coupled wth the noveable part of the short stroke nodul e of the
first and the second stage. [0007] In this way, dynam cal disturbances are
reduced effectively both in the first and second configurations. In the
first configuration, this reduction is obtained since the bridge hol der
which is dynamcally isolated fromthe noveable parts of the short stroke
nodul es, hol ds the swap bridge dynamcally isolated fromthe noveable parts
of the short stroke nodules such that the nass of the swap bridge is not
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[0009] In an embodiment of the invention, the bridge holder is directly or indirectly
coupled to the moveable part of one of the long stroke modules. A benefit of this embodiment
is that, in the first configuration, the swap bridge is held dynamically isolated from the
moveable parts of the short stroke modules and is stored close to the short stroke modules.
When changing to the second configuration, the swap bridge can be deployed quickly
between the moveable parts of the short stroke modules, which improves the throughput of
the lithographic apparatus
[0010] In an embodiment of the invention, the bridge holder is configured to hold the
swap bridge in a first configuration such that the swap bridge is prevented from colliding
with another part of the lithographic apparatus. A benefit is that, in the first configuration, the
swap bridge can not be damaged by colliding with another part of the lithographic apparatus.
[0011] In an embodiment of the invention, the lithographic apparatus is provided with
a hinge between the moveable part of the long stroke module and the bridge holder such that

the swap bridge can be rotated from the first position to a second position by the hinge.



the swap bridge can be rotated fromthe first position to a second position
by the hinge. 3 [0012] In an embodi ment of the invention, the Iithographic
apparatus is provided with a bridgehead configured to couple the swap
bridge to the noveable part of one of the short stroke nodul es such that
deformati ons of the short stroke nodul e and/or swap bridge are at | east
partly isolated fromeach other. A benefit is that deformation of the swap
bridge results in mnimal deformation of the short stroke nodul es and vi ce
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being provided with a short stroke module and a long stroke module configured to move the
short stroke module of the stage, wherein, in use, in a first configuration, the first and the
second stage are moveable with respect to each other, and wherein, in a second configuration,
the first and the second stage are coupled via the swap bridge for joint movement; holding the
swap bridge with a bridge holder in the first configuration, wherein the bridge holder is
dynamically isolated from a moveable part of the short stroke module of the first and the
second stage; and coupling the moveable part of the short stroke module of the first and the
second stage with the swap bridge such that, in use, in the second configuration, the swap
bridge is only coupled with the moveable part of the short stroke module of the first and the

second stage.



4 BRI EF DESCRI PTI ON OF THE DRAW NGS: [0015] Enbodi nents of the invention

w Il now be described with reference to the acconpanying drawings. In

t hese drawi ngs: [0016] Figure 1 schematically depicts a |ithographic
apparatus according to an enbodinent of the invention; [0017] Figure 2
schematically depicts in a side view a stage of the |ithographic apparatus
of Figure 1; [0018] Figure 3 depicts part of the |ithographic apparatus of
Figure 1 in top view according to the arrows MM directed towards the

pl ane i ndj the |.i I st configuration; [0019] Figure 4
depicts pgﬁféggﬁh‘[{l %dbégﬁad..@%&px@?‘fﬁ t1Is of Figure 1 in a second

configuration; [0020] Figure 5 depicts in side view according to the arrows
00" in Figure 3 with regard to the line NN, the |ithographic apparatus in
the first conf [0§dSbEmbadimentsafdhe mmentionagllnovchadeserked aithhicierengedo theeh

ot her; [0021] Fiqure 6.depjc t p bridge in a position in which it
can be coﬁcﬁf’ ap ngﬁrgm Saignettél;gse[(gg‘ﬁ Figure 7 depicts, in side view
according to t 916 Figus (&dheindtidallgepict alithbgrapiagapphratos ddverdingi 4P’ , t he

| i t hographic apparatus,in the second configuration in which the stages are
coupl ed t embedimentafdbe HYeRt®: swap bri dge; [0023] Figure 8 depicts part of
an enbodi ment ! LG ARRRPRIUT aRIRWIEFY stagh biitRNithdBiEHE On
liquid, duri ngﬁ{(}fgzl E%%%#ﬁgﬁgﬁ%@?r a[)e;S [Ql8024] 1Fi gSra\ng depli ct's "an

enbodi menappateusdfiFigdre Iswap bridge is in a first position, in which the
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can be coconfigadition; t he noveabl e part of the short stroke nodul es;
[0019] Figure 4 depicts part of the lithographic apparatus of Figure 1 in a second

configuration;

[0020] Figure 5 depicts in side view according to the arrows OO in Figure 3 with
regard to the line NN, the lithographic apparatus in the first configuration in which the stages
can move relative to each other;

[0021] Figure 6 depicts the swap bridge in a position in which it can be coupled to the
stages;

[0022] Figure 7 depicts, in side view according to the arrows QQ’ in Figure 4 with
regard to the line PP, the lithographic apparatus in the second configuration in which the
stages are coupled to each other by the swap bridge;

[0023] Figure 8 depicts part of an embodiment of a lithographic apparatus provided
with an immersion liquid, during the swap of a substrate;

[0024] Figure 9 depicts an embodiment wherein the swap bridge is in a first position,
in which the swap bridge is protected by a bumper so as to prevent it from colliding with
another part of the lithographic apparatus;

[0025] Figure 10 depicts the embodiment of Figure 9 wherein the swap bridge is ina
second position, in which the swap bridge can be taken from the bridge holder and can be

coupled to the moveable part of the short stroke modules;



5 [0026] Figure 11 depicts, according to the line RR in Figure 7 in the
direction of arrows SS, the lithographic apparatus provided with two

bri dgeheads configured to couple the swap bridge; [0027] Figure 12 shows
the lithographic apparatus in a view according to the line PP in the
direction of arrows QQ depicted in Figure 4, wherein the lithographic
apparatus is provided with a systemconfigured to uncouple the swap bridge
and nove the bridge holder; and [0028] Figure 13 depicts the enbodi nent of
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| i t hographi ¢ apparatus according to one enbodinment of the invention. The
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devi ce i npeavidse FaHcEsYRomhcQudiguied o yacolRpla ’EF §‘,’Va1ég’§¥ﬂ?sat“%é?‘éve tP%EFgge?lE’tl‘ger a
waf er tab WI' constructed to hold a substrate (e.g. a resist coated

wafer) W and connected to a second positioner PWconfigured to accurately
position the s{ife8] &Higure h3 depicstiseeroeodineht cfdligune h2 pawhivhitey moveably parts

rojection system(e.qg. refractive proj.ection_lens .system P i gured
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MA onto a.dnaf 661578&]@““ on C (e.g. including one or nore dies) of the

substrate W The illum nation system may include various types of
optical conponents, such as refractive, reflective, magnetic,

el ectromﬁ&gﬁg@ﬁ%c or other types of optical conponents, or
any conbi f » irect, shape, or control radiation. [0031] The
pat t erni ng devigoe9p FRRES t sdehndticdlyaicpitd £lithop@phie upparatun acconding er oriehat
depends on the orientation of the patternjing deyjce, fhe desi of t&ﬁg
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or not t h@or&%ﬁ&f BIcBHaHEY b Cdton iR B {e.£ UV radiation or DUV radiation); a

patterning device support or support structure (e.g. a mask table) MT constructed to support a

patterning device (e.g. a mask) MA and connecied to a first positioner PM configured to
accurately position the patterning device in accordance with certain parameters; a substrate
table (e.g. a wafer table) WT constructed to hold a substrate (e.g. a resist coated wafer) W
and connected to a second positioner PW configured to accurately position the substrate in
accordance with certain parameters; and a projection system (e.g. a refractive projection lens
system) PS configured to project a pattern imparted to the radiation beam B by patterning
device MA onto a target portion C (e.g. including one or more dies) of the substrate W.

[0030] The illumination system may include various types of optical components,
such as refractive, reflective, magnetic, electromagnetic, electrostatic or other types of optical
components, or any combination thereof, to direct, shape, or control radiation.

[0031] The patterning device support holds the patterning device in a manner that
depends on the orientation of the patterning device, the design of the lithographic apparatus,
and other conditions, such as for example whether or not the patterning device is held in a

vacuum environment. The patterning device support can use mechanical, vacuum,



vacuum envi ronment. The patterni ng device support can use nechani cal

vacuum 6 electrostatic or other clanping techniques to hold the patterning
device. The patterning device support may be a frame or a table, for
exanpl e, which may be fixed or novable as required. The patterning device
support may ensure that the patterning device is at a desired position,
for exanple with respect to the projection system Any use of the terns
"reticle" or "mask" herein may be consi dered synonynous with the nore
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patterning devices 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 mirror array employs a matrix arrangement of small mirrors,
each of which can be individually tilted so as to reflect an incoming radiation beam in
different directions. The tilted mirrors impart a pattern in a radiation beam which is reflected
by the mirror matrix.

[0034] The term “projection system™ used herein should be broadly interpreted as
encompassing any type of projection system, including refractive, reflective, catadioptric,
magnetic, electromagnetic and electrostatic optical systems, or any combination thereof, as
appropriate for the exposure radiation being used, or for other factors such as the use of an
immersion liquid or the use of a vacuum. Any use of the term “projection lens” herein may be

considered as synonymous with the more general term “projection system”.



consi dered as synonynous with the nore general term "projection systeni. 7
[ 0035] As here depicted, the apparatus is of a transm ssive type (e.qg.
enploying a transm ssive mask). Alternatively, the apparatus nmay be of a
reflective type (e.g. enploying a programable mrror array of a type as
referred to above, or enploying a reflective mask). [0036] The I|ithographic
apparatus nay be of a type having two (dual stage) or nore substrate

tabl es (and/or two or nore mask tables). In such "nultiple stage" machines
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subnerged 1 n I'rquid, rather only neans that liquid is |ocated between

t he proj ect i on[008§kThelithographie appiratus may adiorhiernf agxpowherein 4t bmse] pateef i ng
to Figure_ 1, the illumnator, L receives a r.adi atio am e radi.ation
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[0038] Referring to Figure 1, the illuminator IL receives a radiation beam from a
radiation source SO. The source and the lithographic apparatus may be separate entities, for
example when the source is an excimer laser. In such cases, the source is not considered to
form part of the lithographic apparatus and the radiation beam is passed from the source SO
to the illuminator IL with the aid of a beam delivery system BD including, for example,
suitable directing mirrors and/or a beam expander. In other cases the source may be an
integral part of the lithographic apparatus, for example when the source is a mercury lamp.
The source SO and the illuminator IL, together with the beam delivery system BD if required,
may be referred to as a radiation system.
[0039] The illuminator IL may include an adjuster AD for adjusting the angular
intensity distribution of the radiation beam. Generally, at least the outer and/or inner radial
extent (commonly referred to as o-outer and o -inner, respectively) of the intensity

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

may include various other components, such as an integrator IN and a condenser CO. The



extent (commonly referred to as a-outer and a -inner, respectively) of the

intensity distribution in a pupil plane of the illum nator can be
adjusted. In addition, the illumnator IL nmay include various other
conponents, such as an integrator IN and a condenser CO The 8 illum nator

may be used to condition the radiation beam to have a desired uniformty
and intensity distribution in its cross section. [0040] The radiati on beam
B is incident on the patterning device (e.g., nask) MA, which is held on

t he patterpi ng device support (e.qg., sk t.able) M, and i ttern by
the ©pat ¢ Bty Be oo ook ABa Rl MR B RN Y 85 oY,
MA, the ragimiy aRtRa6h ifitPadseRcid. ough the projection system PS, which
focuses the beamonto a target portion C of the substrate W Wth the aid

of the second {940k Thewradiatvn heam Foisiindidamt g thecpattpmingedeyicedg.g., mask) MA,

interferonetri.c vice, Linear . .enco i 41 rate
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e.g. after mechanical retrieval froma mas i brary, or during a scan. In
general , imarfrenétrioidetibe lip@art exodergr dapacitze senmov)y the(sebyratatable Wiabh by Mr

may be realized with the aid of a.lopg stroke nodul e.(cgars | ti.0ni ng)
and a shBpre W’BWE}E}‘F&C&JF% a3 fq Pﬂ-?ltt%’s‘ﬂ FIGH APt pq,gﬂp%cg% pﬁﬁ"r&gﬁ} ragfaliop ™ oy
posi ti onepe M3, Sinftiai§ h¥ firstPRVRIAREH PM fand BRothétkitivh ehsdb (whi¥il isHRY eldlicitly
realized using a long stroke nodule and a short stroke nodul e, which forns

part of tHepistetimiigued)) cambenseB\w a¢qurately positien dfe patismingdaviqe{s-8. BRPOMA to

a scanner) .t he tterni Vi C& .SURPOr ty, (€. .
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Al t hough tahle) Mibmay ke scabized withrike #id ok 3 lopg stioke groduledpoasseRasitioniigd pedit ed
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mask) MA, the patterning device alignnent rks e | ocated between the
di es? stroke rrpl)odule, whichgforms part of the ccond posr?ﬁoner PW th tBe case of a stepper (as

opposed to a scanner) the patterning device support (e.g. mask table) MT may be connected
to a short-stroke actuator only, or may be fixed. Patterning device (e.g. mask) MA and
substrate W may be aligned using patterning device alignment marks M1, M2 and substrate
alignment marks P1, P2. Although the substrate alignment marks as illustrated occupy
dedicated target portions, they may be located in spaces between target portions (these are
known as scribe-lane alignment marks). Similarly, in situations in which more than one die is
provided on the patterning device (e.g. mask) MA, the patterning device alignment marks
may be located between the dies.

[0041] The depicted apparatus could be used in at least one of the following modes:

[0042] 1. In step mode, the patterning device support (e.g. mask table) MT and
the substrate table WT are kept essentially stationary, while an entire pattern imparted to the
radiation beam is projected onto a target portion C at one time (i.e. a single static exposure).

The substrate table WT is then shifted in the X and/or Y direction so that a different target



[ 0041] The depicted apparatus could be used in at | east one of the
follow ng nodes: [0042] 1. In step node, the patterning device support
(e.g. mask table) MI and the substrate table WI' are kept essentially
stationary, while an entire pattern inparted to the radiation beamis
projected onto a target portion C at one tine (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 9 portion C can be exposed. In step

node, the maxinmum size of ,the exposure field limts the h t ar get
portion d’?rﬂﬁﬁg’]écafli?eﬁxg‘?sﬁﬁllgs?i’ﬂg‘i’% @?%ng S[I@Cf’ﬁ]ieze’(ploﬁmgﬁlﬁlml t%"a’t he
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~are scanned synchronousgéltwhl l'e a pattern inparted to the radi ati on. beam
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essenti al I stationary hol di bI e patterni ng devi ce,
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radi ati Onthgqéﬁgtﬁ S RE YaRing In @t efermiis 183 hadeHt(inRe ééarmmgtdlmesudm d€the
generally a pul sed radiation source is enployed and the programrabl e
pat t er ni nrgbéportioni s updat ed as required after each novenent of the
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| i t hogr apkept biiahtiallyl skdtibagryHoRih@ B peipranpable panengdievice candshie subsaste 2able
prograrrmabl e mrror array_of a type as referred to above. [0045 1]ﬁf{The

lithogr SpW%IsgmﬁggM g;l%pwrmmaarf%@ the radiatian beam Mg][e Pled gnfoa
oo e el ot I a8 deficcdhy ¥BLied talubBLOREL |kl 0iRanatnd, VAl o

so as to a space e enment roj ection system
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inthe litho hi.c_apparatus, , for_ .exanple, between
table gWTp orin bet\ev%en successive radlat)fon ulses during a scan. tf’ﬁls 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.

[0045] The lithographic apparatus may also be of a type wherein the substrate is
jmmersed 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
patterning device (e.g. 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.

[0046] Combinations and/or variations on the above described modes of use or
entirely different modes of use may also be employed.

[0047] Figure 2 schematically depicts a stage of the lithographic apparatus of
Figure 1. The long stroke module 18 and the short stroke module 20 each can be divided in a
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patterning device (e.g. mask) and the first el enent of the projection
system |Imrersion techniques are well known in the art for increasing the
nunerical aperture of projection systens. [0046] Conbi nations and/ or

vari ations on the above descri bed nodes of use or entirely different nodes
of use may al so be enpl oyed. [0047] Figure 2 schematically depicts a stage
of the |ithographic apparatus of Figure 1. The |l ong stroke nodule 18 and

t he short stroke nodule 20 each can be divided in a 10 stationary and a

noveabl e 1. E dule i t t th bl f
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noveabl e relative to the stationary part 12. The subsirate t BI W is
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of the stage. noveabl e part 10 o ong stro nodul'e 18 and
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directed towar gﬁmﬁ]"%@hﬁ{l@aﬂlé@r@% SChB Yorigh@roké fRddlile' 18 dnfl¢hdishtitgharyt pet 12

stages, 2 and configured to ho the substrates WI and W2. Figure 5
depi cts, ohthsishert strokeunedbo?Gim gefered teheseinafier ag nteimediitepare23 with regard

to the line NN h stage. provigded wth a.shor t -20.1 and
20. 2 confi gur e[]00t4§jiﬁwg’ fﬂ?l?tggﬁgp%iﬁwpw%ﬁ%f% Jn%lfgtﬁg?%hogjt‘?é?es W
and V2. Fh@dfdindtd the bit6ws NEVI! Girdetddoddasds ik plan®iiidicared b the linUL 1 Snchuding nove

t he short stroke nodules 20.1 and 20.2. The lijtho ‘r’@phi'c appc%%at us i_i
provi ded Wa sfagesshand deonftgara! to dokdilp sebstygtes Y h@’é‘g - drgug > Rt IS0 1 g

% oo e GO PRGROLCT ARpLP S B e kg > ond ¢

conf i gur aptoeitdeddefh £ilott silok&Ehgdule, 20.1 ahé 28 Lageigidedittdmdveathe tables WT1 and
WT?2 holding the substrates W1 and W2. Figure 5 further depicts long stroke modules 18.1
and 18.2 to move the short stroke modules 20.1 and 20.2. The lithographic apparatus is
provided with a swap bridge 6 to couple the stages 2 and 4, wherein, in a first situation or
configuration as shown in Figure 3 the stages 2 and 4 are moveable with respect to each
other. In a second situation or configuration, depicted in Figure 4, the stages 2 and 4 are
coupled via the swap bridge 6 to make a joint movement, for example in the direction of the
arrow JM. In Figure 5, the depicted part of the lithographic apparatus shows a bridge holder
16 configured to hold the swap bridge 6 in the first situation, wherein the bridge holder 16 is
isolated dynamically from the moveable parts 14 of the short stroke modules 20.1 and 20.2.
The lithographic apparatus is further provided with a system configured to take the swap
bridge 6 from the bridge holder 16 and to make a coupling between the moveable part 14 of
the short stroke modules 20.1 and 20.2 with the swap bridge 6 such that, in use, in the second
situation, the swap bridge 6 is only coupled with the moveable part 14 of the short stroke

modules 20.1 and 20.2. This system can be termed hereinafter a coupler.
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coupled via the swap bridge 6 to make a joint novenent, for exanple in the
direction of the arrow JM In Figure 5, the depicted part of the

| 'i t hographi c apparatus shows a bridge holder 16 configured to hold the
swap bridge 6 in the first situation, wherein the bridge holder 16 is

I sol ated dynam cally fromthe noveable parts 14 of the short stroke nodul es
20.1 and 20.2. The lithographic apparatus is further provided with a
system configured to take the swap bridge 6 fromthe bridge hol der 16 and

to make a coupl etween th eahle part 14 of
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depicted in Figure 8 an imersion system 23 applies a liquid 24 t ween
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23.2. Figure 8 depicts the second situation, wherein the stages 2 and 4 are coupled by the
swap bridge 6. The stages 2 and 4 can move together in a joint movement in the direction of
the arrow JM. When moving in the direction JM, substrate W2 is moved away from beneath
the projection system PS and substrate W1 is moved beneath the projection system PS.
Exchanging one substrate beneath the projection system PS for another is referred to as
swapping. During the swap of substrates, it is preferable to continue the flow of liquid 24.
This can help to avoid drying stains on the projection system PS. It is desirable to prevent
leakage into the lithographic apparatus which may result in damage and contamination. The
swap bridge 6 can contribute to prevent leakage of the liquid 24 between the stages 2 and 4
during a swap by providing a boundary for the liquid 24.

[0053] Figure 9 shows an embediment wherein the bridge holder 16 is configured to
hold the swap bridge 6 in a first position such that the swap bridge 6 is prevented from
colliding with another part of the lithographic apparatus. In the first position, the swap bridge
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the arrow JM Wen noving in the direction JM substrate W2 is noved away
frombeneath the projection systemPS and substrate W is noved beneath
the projection systemPS. Exchangi ng one substrate beneath the projection
system PS for another is referred to as swapping. During the swap of
Substrates, it is preferable to continue the flow of liquid 24. This can
help to avoid drying stains on the projection systemPS. It is desirable to
prevent |eakage into the |lithographic apparatus which nay result in damage
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rotated in a second position as shown in Figure 10. In the second position,
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1f t
of the short's the stages 2 and 4. [0055]
Fi gure 1lamtkEl0.2oftheatagos dand)4to the ine RR in Figure 7 in view of the

[0055] Figure 11 depicts, according to the line RR’ in Figure 7 in view of the

direction of arrows SS’, the lithographic apparatus provided with two bridgeheads 32
configured to couple the swap bridge 6 to the moveable parts 14 of the short stroke modules
20.1 and 20.2 such that deformations of the short stroke modules 20.1 and 20.2 and/or swap
bridge 6 are at least partly isolated from each other. This means that, for example, effects of
thermal expansion of the short stroke modules 20.1 and 20.2 and/or bridgeheads 32 are
minimized by the dynamical characteristics of the bridgeheads 32 and if possible flexible
characteristics of the bridgeheads 32, for example the way in which the bridgeheads 32 are
coupled to the short stroke module 20.1 and 20.2.

[0056] In the embodiment of Figure 11, each bridgehead 32 is connected to the
moveable part 14 of the short stroke module 20.1 or 20.2 via leaf springs 36 which are
flexible in y-direction and via a central support 34 which constrains the bridgehead 32 in the
y-direction. Because each bridgehead 32 is constrained in the y-direction only at one location,

the bridgeheads 32 and the moveable parts 14 of the short stroke modules 20.1 and 20.2 can
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direction of arrows SS', the |lithographic apparatus provided with two

bri dgeheads 32 <configured to couple the swap bridge 6 to the noveabl e
parts 14 of the short stroke nodules 20.1 and 20.2 such that deformations
of the short stroke nodules 20.1 and 20.2 and/or swap bridge 6 are at

| east partly isolated fromeach other. This neans that, for exanple,
effects of thermal expansion of the short stroke nodules 20.1 and 20.2
and/ or bridgeheads 32 are mnminimzed by the dynam cal characteristics of

the bridgeh d.i ible flexible .ch i St f th
br dgeheatpass anf syt sonty BT Ay FEGR S ERE br PUgrde S e
coupl ed 't ¢y dvBshIS P 1458 R SnofPHioke nifdulbs 20 248 28.2 dBstabin ﬂl@gidﬁ@cﬁiﬁi?ﬂ@ ment

of Figure 11, each bridgehead 32 is connected to the noveable part 14 of

t he short swap biidgerfochuipted20 the byidgeleags §2 is nos defosped arbvigs voiRe. A aeault, the

br dgoneatadli g oA ekl Ra B Fn P2 RRb 0P e BB RgR0P Ltk Rt

const r ai negklyisdidted froh dack biher) These/defbrneriond cdictiei cansed Hyhtherntal egeingiads 32
and the noveabl e parts 14 of the short. stroke nodules 20.1 and 20.2 can 13
expand andcesharationes forees ¢ pressucicgesed by diguid st Mshericaniieyationsdd gonedtpe neans
that in c t 23 1 and
20.2 det o oEes TGN, ARIJ i 1491 el L RbBOKETRLN 02

br i dgeheagsssitile.iFor extmplefabridpehaadB2uian be vensmineddyantyeistd leaf sphiegs 36, one of

def ormations of the short stroke nodul es. 20.1.an 0 d/ ot the swa
bri dge 6 Hhehds Stlltg%(@a mn B'ﬁrﬁ"ith{)eclng’&f‘%?@&tr?lpé?ﬁ %%?HMP%%%&EG@% r’ﬁalto i ons

can be Caaﬁsgoéyblé bt R lbriapaRagd Pare nRAMBIIGH Md S HriIge BSF@hdRIBESUT €
caused by Tiquid 24. Qther configurations to connect the bridgeheads 32 to

t he noveakittegpphicsipparatis cainbe ptogrded stithokdy apeibridesheml 32.and 20. 2 are

ossible. F bri dgehead. 32 can .be. ' | | eaf
orings. 36, onDUB7T 1kl L BF AR LR R G S S Bt Colficpl I 1 PR
br i dgeheagdyphdsiol féft@mpodénts fiat &8 cohtiected t8lesch qiB&Sh btder tdalinitiige deférdgebrads

32 are mounted to the swap_ bridge 6. Further, the Iithoﬁgrﬁﬁhi C ap%i’r:lat us
can be pr esusedby thiermalsrpgnsinne Homedefe hesgasesthe mayeabts pats 14504dHe fhert Hokke art
to use materni i 0 oy . '

conponent Bepk 20 ahd 2b23nF R NEEIRS FREhAEhE k. AR O of other
def or mat i @nthe §alieton)ys sliewrinal the xpbodiment inHigwre d i, mbedals vetlt hidiffeneabl e

parts 14 of the short stroke L nodul es éo"t}xeand 20..2 &nd rid eheadsd 2 can
expand an#hegniliseriticieabplcxnapsion qan beused ¥ithgptnpreasing the deformation caused by

thermal expansion. For the bridgeheads 32, a first material with a high resistance to wear can
be used such as a hardmetal, so the swap bridge 6 can be repeatedly coupled and uncoupled
without wearing the bridgeheads 32. The moveable parts 14 of the short stroke modules 20.1
and 20.2 can include a second material with a lower thermal coefficient of expansion than
that of the first material, such as zerodur, to achieve a thermally stable shape.

[0058] Figures 12 and 13 show the lithographic apparatus in a view according to the
line PP’ in the direction of arrows QQ’ depicted in Figure 4. The moveable part 14.1 of short
stroke module 20.1 is provided with bridgehead 32 which has a V-groove to couple with the
coupling 48 connected to the swap bridge 6. The moveable part 14.2 of the short stroke
module 20.2 is provided with a bridgehead 44 that includes an oblique surface 38 and a V-
groove to couple with flexible coupling 46 that is flexible in the x-direction and is connected
to the swap bridge 6. The bridge holder 16 is provided with V-grooves 42 to hold the swap
bridge 6, and is connected to intermediate part 22.1 via hinge 28 that can rotate the bridge
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in the y-direction, as shown in the enbodinent in Figure 11, materials with
a different thermal coefficient of expansion can be used w t hout

i ncreasi ng the deformation caused by thernal expansion. For the

bri dgeheads 32, a first material with a high resistance to wear can be
used such as a hardnetal, so the swap bridge 6 can be repeatedly coupl ed
and uncoupled wthout wearing the bridgeheads 32. The noveable parts 14 of
the short stroke nodules 20.1 and 20.2 can include a second material wth

a lower thermal coefficient of expansi ha that of the first. . ijal ,
such as zBeldl0W lbregéliﬁiit‘%\}lge@"idﬁ?ég%"l% qugﬁo&gﬁge %ﬁ‘ﬁﬁefh‘t %ﬁnig%géﬁgg;segié and
13 show tﬁi]?od thyt 1RO HABLHIE pARPRS. PhnttB14.9 _irﬁth%!x&!‘i’re@ﬁ@@rcdﬁﬁ@ﬂﬁcbhﬂﬂing 4@ bBP' i n
t he direction of arrows EI’J depicted in Figure 4. The noveable part 14.1 of

short st fastesedriodii ¥-@oove ofdrisigelead 8 anl chusiing the desible applipg ¢6 thbastagiened
V- | i t.h. i . i 6.
o D€ VS LT o SPGB BB e O,

bri dgeheaghrfidi 4 had 147E I TideRxible odipliay 46 Selpk acmidiizndriatidves @ithopressing coupl e
with flexible c;;lpling. 46 that is flexible in the >i-dire{: ]ron ﬁ%g .S
connect edforeacauprd bsiwasiaippsigdhedistppes brtyverjthp gloyesble Bartss ‘{) 8% 'thetg%

V- grooves 4 o/ ' : [ GhERS 11ht.eanegi ate
part 22. 1va€t|?a§1oﬁ? ﬁlgdelgi%’}%fc ﬁg\tﬁgg%lhsgég?gts Selﬁ?%gﬁ%f iogzgﬂe\e 14 h(BJIF g%t 916 with regard

t o i nt er mebisatay thaswapideed @ndetcheplyd asing a silystantiaky cénstag pre@etcsnipeés sed
upon by the noveable parts 14.1 and 14.2 in the x-direction, causing the
coupl i ng B%SHIRE BECC-f ast ened to the V-groove of bridgehead 32 and causi ng

the flexible C%@bj{)@gﬂg}u@& deshasba thOmbhabl Qa4 feie Moitdgekead 44.
p bridg

This way the s is coupled to the noveable parts 14.1 and 14.2.
The fl exi hiodules 2l iand 248 anefipss laveered toi placedhe swapdrides$ astio thedridee daldayl6,

force caused by variatiops in the djstang e . 4.1
and 14 2. ek megsd Puef B b et s8R Te BE TRk B B et and d- O
t he mveaﬁhﬁl}p@r&@o@lﬂet}w@m bfidde 6. This way the swap bridge 6 can be
coupl ed using a substanti al F%? constant predeterm ned ressing for.ce.

[0059] To uncolfl¥168] Atheneijiegs t ?@B‘é‘i&eﬂft%"rﬁ‘mﬁéalg el andi P igithat s short
ook, TRAED ) gl 5 MW ol o e pnemiBpid ©
the pressilngf fhersert SifokieBodule2 Dl hxith22. B bamtbvirfg theloyeatde partooftheshdre swap
ori dge 6. stroke modules 22.1 and 22.2 toward each other, the bridge holder 16 being constructed to
capture the swap bridge 6 after the swap bridge has been uncoupled. Figure 13 depicts an
exceptional situation in which the swap bridge 6 is coupled to the moveable parts 14.1 and
14.2 of the short stroke modules 20.1 and 20.2, but the moveable parts 14.1 and 14.2 are
positioned too close to each other for the swap bridge 6 to remain coupled. To uncouple the
swap bridge 6, the lithographic apparatus is provided with a system or uncoupler configured
to uncouple the swap bridge 6 by moving the moveable parts 14.1 and 14.2 of the short stroke
modules 20.1 and 20.2 toward each other. In this embodiment, the system or uncoupler
includes the oblique surface 38 and the flexible coupling 46. To uncouple the swap bridge 6,
the oblique surface 38 of the bridgehead 44 presses the swap bridge 6 downward. As the
swap bridge 6 is pressed downward, the flexible coupling 46 is compressed and is able to
uncouple from the V-groove in bridgehead 44. As a result, the swap bridge 6 falls down
because of gravity, and is captured by the bridge holder 16 after the swap bridge has been

uncoupled by using the V-grooves 42. In case the distance between the moveable parts 14.1
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[ 0060] A benefit of the enbodi ment according to Figures 12 and 13 is that
it is provided with a safety neasure whi ch uncouples the swap bridge 6
fromthe noveable parts 14 of the short stroke nodules 22.1 and 22.2 by
novi ng the noveabl e parts of the short stroke nodules 22.1 and 22.2 toward
each other, the bridge holder 16 being constructed to capture the swap
bridge 6 after the swap bridge has been uncoupl ed. Figure 13 depicts an
exceptional situation in which the swap bridge 6 is coupled to the noveabl e

parts 14.1 14.2 of the ,short stroke es 2 , e
noveabl e E)%‘F F‘gz ?ﬂ?olneéﬁaell@@feé’rtée 0 6%‘1%%“"3%%% %agls%slqg%l]ég@% @g%% 18? ﬁiét}t&t? or
the swap Biudgginge 0O by PrakiAg SRUAE Sdlap BRdEHE o Hedridpe holdwal®. By wgeudingt he
| it hographic apparatus is provided with a system or uncouypl.er. configured

to uncouphud piessingvapertthe swap bridge Grwith eg withautfhe bedgechalder 18 in theexgepiopgl o of

t he short .str.oke . 4] L i . . i

enbodi mentitiapigh dsp SR h Ebufets; dBfeB e BNBRONEISRMREI be b,

the flexi Ressofoti!tha@od@blchmrtsnddumdd 4thiscisgimp chrse dyench other han bbhi que

surface 38 of the bridgehead 4 r e he brj 6 do rd. t he

swap bri dg@lfgmptgmmf@g:gg@oa Smﬁﬁkg ngﬁﬁtb%%oi%?%%%ﬂgwﬁ@%%?ﬁsed

and is ab RBoital @%{e?ﬁ%ﬁ: Aifrtﬂé@ 18 N0 A Rrrafively hslRREABdAent AspidteA @B Ul t |
rirdge al'ls down

t he swap ecause of gravity, and is captured by the
bri dge hoFipere 1% tiaf dtdique hefaedf iban tirerated poreefithe mmyealpe part by ofignnef thee

V-grooves 42. In casge,t di st.ance bet ween th % I r 15 and
14. 2 becom%ﬁ‘%‘?‘ﬁé‘lqsgﬁ;l at“ﬁez%g)bpf %‘les(ﬁﬂlﬂ%%@sg%egai’ge g\gﬁiﬁ}éﬁtﬁ%ggehol der
16 to rot gfigoeh@sdUthnBidAdan B8 phviddaasish 1hg syitamtbiat 1eav patilyiististe Gefopmbticns

bri dge holdef 16. By uncouplin and pressing away the swap bridge 6 with

g y
or W t houof thaehdnt steoje tedudiesr2016and 20 handierthp syvam Biideest fromsaghothehitdt ed in

Figure 13, damage to the..lith | G haf, b ns
For the mivEABrE ghy pabG e R TiEREA T RN pRARIE L B o8
mal f unct i QithGh obligesédrf208 16 andthed dsoddthetnihe obligitesunfaveddpreswathessviap. 1 and
14.2 or loss of electrical power to one, of th«? st age I2.and 4

Al t er nat i bidge ¢ i angthes disetiondhan dpvmvarddor pxangle side Tg; tigRossible Buthesur f ace
38 is an | Al FdT gk Webtion
stroke mhﬁ?é@@%&%ﬁﬁ%& E@Lﬁs}a@@? .n%/ onéﬁgfe %lﬂg%?&%fg??gﬁ %ﬁtlré%ﬁgervs"ﬁ? and
WI2. The tHanitblgeldaactimndfraranplé icaditbetiqr vt decbemsed ta tesiskihs peasswre at | east

partly isolate deforpatiqns _of the short stroke.nodul es. 20..1 a 20,
and/ or t heroiged bdrtl“?jg‘gm@%? tReSRER %Hﬁﬁ%ﬁ-, Thys can 6ali% e BerofiRation¥] e
bridge 6 when the liquid 24 passes the swap bridge 6. Instead of the oblique surface 38 and

the flexible coupling 46, it is also possible to provide the lithographic apparatus with other
means for uncoupling the swap bridge and moving the bridge holder, by moving the
moveable parts 14 of the short stroke modules 20.1 and 20.2 toward each other, such as a
weak coupling between the swap bridge 6 and the bridgeheads 32 and 44 that can break to
uncouple the swap bridge 6. In another embodiment coupling 48 is connected to bridgehead
32 and/or flexible coupling 46 is connected to bridgehead 44 and the swap bridge 6 is
provided with V-grooves. It is also possible that the swap bridge 6 be provided with V-
grooves for being held by the bridge holder 16. It will be appreciated by someone skilled in
the art that other types of grooves can be used.

[0061] In an embodiment the bridge holder 16 is provided with a magnet to hold the
swap bridge 6. The swap bridge 6 can be released from the bridge holder 16 by applying a

16



described in the enbodi nent depicted in Figure 11. It is possible to
provide the swap bridge 6 wth an oblique surface. In another enbodi nent,
the oblique surface 38 presses the swap bridge 6 in another direction than
downward, for exanple sideward. It is possible for the bridge holder 16 to
be translatable. The flexible coupling 46 can be stiff in another direction
than the x-direction, for exanple in z-direction so it can be used to
resist the pressure provided by the liquid 24 to the swap bridge 6. This

can reduce the defornptio f the bri.dge en. the.lLiquid 24 sses
the swap. BrPepbesTinBidsRd G ofted iRl nadt e Pidu YRR 8 it ofofl
coupl i ng fbandtheriefbdliBeen IBSsiEbride @119 praddddheith 4 iagadtaphi ¢ apparatus with
other means for uncoupling the swap bridge and novi ng the bridge ho]der,

i

by moving the [086ebEbamembedimentqthsilithogsapingrrpagatvoik Srovided vath egragtionoloy o

t d h_oth . apl t . i d
the-bri dothediet s SERGR e, WRAtGOHM MG ORTUAERIOPERI LIlE & B0,
anot her epibei emnif tikobiiddeheadd 82 iaad d¢dand/ot rahe mdveabdepare btlof @R cfithid drort

flexible coupling 46 is connected to bridgehead 44 and the swap bridge 6 is
provi ded §ieks mediHesAfekand 20.2.5 3l so possible that the swap bridge 6 be

provided wth HIOGQ ﬂ%ﬁ?éﬂ)ﬁlrg : 1 e{‘lﬁllvgltmﬁ, Etﬁé‘es@' eirﬂg@ealaﬁhﬁelfrogi@ed Withw || be

appreci ated by soneone e art that other types of grooves can
be used. pAdgltolder 1&rforkddid msmap bhidgdh 6 agdoheic dridggheldenpr ovi ded with a

magnet to hold swa rji.dge 6., The swap bridge .6 n_be r se om
the bridge hol ooy g %gﬁgﬁ@gﬁd&éhe ipgerie an of K Stg&%pmsﬁl‘a%ﬁ@a?ﬂa‘?ﬁ
exceeds t heBREARLHIE aRehddl Rbld BEERI HF RVbiARE tdble WTH JFAUTE2IThe sbisor bl @iy
enbodi ment,” the swap bridge 6 is provided with a magnet. [0062] In _an

enbodi nenbe pravidedivitioignsgrs prd mep aptharbls t Jyppert dsebsipich Thsansers sy bsol es

e swap B <BmbiiosiBy e Sfisqr [T St ek ANl SEeof Ryl IRY 6T, O
noveabl e prbdurd 4 pﬂffpeflﬂ of tife rhdigti@hisgain paking Kirongidihle @soj@fioh sgstamaTB, Ruch{ 3063]

I n an enbodi nent _of the invention, stages 2 and each are proyjded with a
bri dge homagrificgtianr intsnsityn{r &cenfigyraliondg shgvn B'hég@?)g thg senspr gaﬁ dHoPder .

Lo004) o8 GHGEEA ol AR5 8 il s ook, RS0 L
Wr2. The 24rfepexdngii einilayas substrate W2 in figure 8.

[0065] Although specific reference may be made in this text to the use of lithographic
apparatus in the manufacture of ICs, it should be understood that the lithographic apparatus
described herein may have other applications, such as the manufacture of integrated optical
systems, guidance and detection patterns for magnetic domain memories, flat-panel displays,
liquid-crystal displays (LCDs), thin-film magnetic heads, etc. The skilled artisan will
appreciate that, in the context of such alternative applications, any use of the terms “wafer” or
“die” herein may be considered as synonymous with the more general terms “substrate” or
“target portion", respectively. The substrate referred to herein may be processed, before or
after exposure, in for example a track (a tool that typically applies a layer of resist toa
substrate and develops the exposed resist), a metrology tool and/or an inspection tool. Where
applicable, the disclosure herein may be applied to such and other substrate processing tools.
Further, the substrate may be processed more than once, for example in order to create a

multi-layer IC, so that the term substrate used herein may also refer to a substrate that already

contains multiple processed layers.
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be provided with sensors and may not be able to support a substrate. The
sensors may be used, for exanple, to align the sensor table with regard to
the projection systemPS, or to neasure a property of the radiati on beam
passi ng through the projection systemPS, such as nagnification or
intensity. In a configuration as shown in figure 8, the sensor table may be
used to hel p preventing undesired | eakage of liquid 24 by acting as a
boundary for the liquid 24, for exanple simlar as substrate W2 in figure

8. [0065] Alth cific reference may,be made in this text to the use
ot |t hogr aphi (088, ARGk sheFiEe RECTETR RY pEeuseR el abiegnfidiisg o

under st 00gmbhdtinehIf telifiAatidAlh ﬁlﬁ:&:@ﬁt@kﬁéﬂtﬁ)ticﬂﬂﬁmg'r?ﬁﬁr, heviltibe appcird ghaat her
applications, such as the manufacture of integrated optical systens,

gui dance thednamtien maybepiaed wratkerfapplicatigne forexamply impsahbitiostaphy, aad wWhare|
o h e S L a NS el . Te.
The skl 11 s SaPCHRRiT oot HipteO Y Syeich{itiberabh. Ty rhinl UGS alGBSIRaptf' ©

al t er nat i 4ea pRRlitRISHORSIefMBY theatterh chdaged @r asubiuatt T He topogrighiyedf ther ei n may

be consi dered as synonynmpus with the nore general, tergls "gubstr te" or
"target pBitarRipg devieaway b peasied Mg lays of repist syRRliSA 1o thesybigica RETRRP Db e

process el fefQneefed g@é@;ﬁgipgé&eé%s%ngﬁg A RAHENACR) FreBubd Aalcobiibidigh  hat

typically applies a resi st strate and devel ops the
exposed r geresf) Thepatteming deyicctiomovethalit@f therresistdpadng o patteso in it Wienthe resist
appl i cabl g, tge di scl osure herein may be applied to such and ot her
substrat el ssing tools. Further, the substrate nay be processed nore

than once, for (s Phetelfls SfadRlioh Carfel ‘®RAA" BsedMékdih ché@fast 4l types shat t he
term substrate used herein rralgl;lal so refer to a substrate that al ready

cont ai ns eleétrimdgnetic mditiondintdine ailtraviolpO@BE) radintieno(feh hepag arvayeleaglradnce

Cont oxt —of Sul T ARG | Tron o i xEREUAREAbE: By Y Bl AR R LAY, e
my be usgaiéleith el theRilde@ASLZEm), hO el na partiele beprmis Much bé oadeapbyr and

where the context allows, is not limted to optical lithography. In
i nprint | ¢lepfsdykeemy- a t opography in a patterning device defines the

pat et Cr e Cfhogly e WARLIALE wiTheuk ORRKAMNsOhal [er B3h 810b devi ce

may be pressed r of resist suppliedto substrat e whereupon
t he resi storhbingtivredd vayioappss ofppaba compoagns tinduding reftactve, réfleatiye,pr essur e
or a conbination _ thereof. gde atter.ni ntgi; a&Ievi ce i s noved out of the resist
| eavi ng ama&Rqtisr Flestrpmagngtic and ¢legtrostalie gptical components.

[0069] In an embodiment there is provided a lithographic apparatus comprising a first
and a second stage that arc each configured to hold a substrate. Each of the first and the
second stage are provided with a short stroke module and a long stroke module configured to
move the short stroke module of the stage. The lithographic apparatus is further provided
with a swap bridge configured to couple the first and the second stage, wherein, in use, in a
first configuration, the first and the second stage are moveable with respect to each other. Ina
second configuration, the first and the second stage are coupled via the swap bridge for joint
movement. The lithographic apparatus is further provided with a bridge holder configured to
hold the swap bridge in the first configuration, wherein the bridge holder is dynamically
isolated from a moveable part of the short stroke module of the first and the second stage.
The lithographic apparatus is further provided with a coupler configured to couple the
moveable part of the short stroke module of the first and the second stage with the swap
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I's cured. [0067] The terns "radi ati on" and "beam used herein enconpass al
types of electronmagnetic radiation, including ultraviolet (UV) radiation
(e.g. having a wavel ength of or about 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 beans, such as ion beans or

el ectron beans. [0068] The term "l ens", where the context allows, may refer
to any one or conbination of various types of optical conponents,

i ncluding refractive, reflective, . magnetic, .electro netic an .

el ectrost QF??%F Yk thekiin B¥eib ﬁf‘é"_.nd[cﬁ _ atiqr, thy S&?B&’(ﬁ’iﬁaﬁgfﬁo@%‘é?u@??dsw‘g? 8 ded
a |ithographtge) Brhe! Shor CSRIKE ShotlSoffthé Bist aDhededna@i@desSt age that are
each configured to hold a substrate. Each of the first and the second

stage are prov[t93d] Whe bridgediodder mayrhsidireadylcoupledta the momepbls pastef tholenee

fi t h t | . ' hi
opar ot us Sra@miRIEef BF 53T AE e S B SR s leg R RO Be cObfiditd BIHAPT C
first andiehovap®Eapsind MGEposIREN icH that thelsvap bridlg@is préveateddtonh cgllidimpivath t he

first and the second stage are noveable with respect to each other. In a
second cofqtgrpattiofthe lithegrophic epnawius-he second stage are coupled via the

swap bridge fofaar®i . ) ' LG b S #
ot ovi ded i t h \0OBE| The HEBYERRR ppckifs e IRGRARShErSPARLE dame IR e,
first confriogeabid parnof this Bongistrokdmobiulie dd éhehfksdeagei and dyalanmdgediolder sachghattibel

froma noveabl e part of the _short stroke nodule of the fjrst ,and the second
stage. TH&aR baqgsgAm br rotaty ﬁ‘é’%‘t}lﬁéﬁ LPOFITPR i S9GPB Pﬁ%‘ﬂl‘”@z\jnf ﬂleziml'%hpl er

configured to Eﬂgggﬂnghé ﬁﬁogﬁﬁﬂfe%ﬁ%{aﬁaﬁ@ﬁay%rtﬁ&%pﬁﬁ%é a bfillgdhRadBshiflghredfto t he

first and the stage wt he swap 18 bridge such that, in use, in

t he secondoupbmthi gwrpbiidge, totthemowegbldpartiofahe shashityoke sugstusiofithe first pethe
noveabl e part . of the short.stroke dule o he fiqf . st age.
[0070] Theeeppd aes %P@@?dﬁ@?nﬁtéonéioﬁr@?ﬁl\?“éﬁﬁ% Bgayls Shaal %@%@%@%&t of

t he | ong leggtrﬁghg,igagféaqmg{egche,tﬁaﬂ st or the second stage. The bridge hol der
may be configured to hold the swap bridge in a first positjon such that

the swap bri dgl073] Phelibagmahicappsrass mayithgheticomprisnan Besoupler porfisuaddo

lith hi : | i
i ﬁrp ogr 2"5{“}‘%@%3&‘% g‘&a;{,ﬁ%%&&%%otﬂm%‘ér}%%te%ﬁelé BRYL AR sHoR BRAAhHRIEBY thE ¥4t RARA the

second stage by moving the moveable part of the short stroke modules of the first and the
second stage toward each other. The bridge holder may be constructed to capture the swap
bridge afier the swap bridge has been uncoupled.

[0074] In an embodiment there is provided a device manufacturing method
comprising coupling a first and a second stage with a swap bridge. The first and the second
stage are each configured to hold a substrate. Each of the first and the second stage are
provided with a short stroke module and a long stroke module configured to move the short
stroke module of the stage. In use, in a first configuration, the first and the second stage are
moveable with respect to each other. In a second configuration, the first and the second stage
are coupled via the swap bridge for joint movement. The method further comprises holding
the swap bridge with a bridge holder in the first configuration, wherein the bridge holder is
dynamically isolated from a moveable part of the short stroke module of the first and the
second stage. The method further comprises coupling the moveable part of the short stroke

module of the first and the second stage with the swap bridge such that, in use, in the second
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noveabl e part of the |l ong stroke nodule of the first stage and the bridge
hol der such that the swap bridge can be rotated fromthe first position to
a second position by the hinge. [0072] The |ithographic apparatus may
further conprise a bridgehead configured to couple the swap bridge to the
noveabl e part of the short stroke nodule of the first or the second stage
such that deformations of the short stroke nodul e and/or swap bridge are at
| east partly isolated fromeach other. [0073] The |ithographic apparatus

may further conprise an uncoupl er. confi gur. SY8 ridge
froma rm@‘é‘hffﬂ“g%‘;?&r ©3¥eR E‘ég% SPP]ysctoPBfi?g “ﬁ@&ﬂ% %103 a{kﬁ%ﬁzﬁ* :gfr tiltg glénd P%l%
second st gAuRbIMMiRktaridRRe sR¥eRHhee. part of the short stroke nodul es of the
first and the second stage toward each other. The brjdge hold

) 2 | ] ) r. my. be
constructed tol®4pt Whilershecifigambodimentyeof sheriayentier haye beogdesy @eﬁ 480¥5elin
uncoupl ed,_ . 0074] I [ [ S ' j ; cturing
nmet hod CB#%B? %ﬁ)ﬂﬁﬁcl%g%p a?{]ﬁgqlg‘lfeﬁmr}é F; ag%$5éc§g€%ﬁtgkgﬁgeg@a€m§%%&§n§%ggﬁr i dge.
The fir st cadmblethe Beemivh mst Ayetterforreat h comphteoproecint contaihing ane obswreat e.

Each of the first and .the second stage are..provide i.th a ort stroke
nodul e anéP%‘elll‘iﬁ’gﬁfgkaP]BR‘*e‘“i‘F\s%fﬂP é‘sgg}i’ﬂ‘?”ﬁt‘iite%pﬂ‘b_f‘% %%‘%gmg ﬁgd§ﬁ8ﬁffdsa%§fl ?’6’;3 C“ﬁ’gidul e
of the St §fhoc nitdi3R (< 4 RefidohlitdioBhbALRRERAE orloBficdlidisk) havifls sith Second

stage are h respect to each other. In a second configuration,
t he firstcemputthgrogmonstiored thwgen. are coupl ed via the swap bridge for joint

novenent. The fyrther copprises holding ..the s £ W th.
bri dge hol der ﬁ’t”?ﬁgh? (esCHPoRE YJ‘?%{PF%‘R,A“\%A%E%?‘ usﬁﬁ%‘y%ﬁ?ﬁa*eﬂ% lme“pgi“g
dynami cal kyi| he apk@f td & Bka1aaN arbirethathbdidicatidis nfdytetmader okl iwehition a0f t he
first and the 'second stage. The method further conprises coupling the

noveabl e gesctibed withent shparting fromidhe seapg of thegtlaimg setrqut 8elodnd t he second st age
with the swap bridge such that, in use, in the second 19 configuration

the swap bridge is only coupled with the noveable part of the short stroke
nodul e of the first and the second stage. [0075] While specific enbodi nents
of the invention have been described above, it w1l be appreciated that
the invention nay be practiced otherwi se than as descri bed. For exanple,
the invention may take the form of a conputer program containing one or
nore sequences of machi ne-readabl e instructions describing a nethod as

di scl osed above, or a data
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storage nedium (e.g. sem conductor nenory, magnetic or optical disk) having
such a conputer program stored therein. [0076] The descriptions above are
intended to be illustrative, not Iimting. Thus, it wll be apparent to
one skilled in the art that nodifications may be nade to the invention as
described wi thout departing fromthe scope of the clains set out below 20
CLAIMS: 1. A lithographic apparatus conprising: a first and a second stage
that are each configured to hold a substrate, each of the first and the
second stgggggﬁing provided with a short stroke nodule and a | ong stroke
nodule ¢ ed to nove the short stroke nodul e of the stage; a swap
bridge configured to couple the first and the second stage, wherein, in
use, in a first configuration, the first and the second stage are noveabl e
with respéct t @& kthegraphipapparafigiconppiesing:n, in a second configuration, the
first and the g n t i j f [NaY
moverent: & br did bt g S B R Sl b deiRdeata PRbARe Atn bR S
conf i gur ahhdihe sebipidaiage being peavidtgiewitioh diesrt steokdymadulcald a/lohg stralteadodulom a
noveabl e part of the short stroke nodule of the first and the second
stage; angorfisrshiogrovedhe shput tipke radgietdhe siaesoveabl e part of the short

stroke nodul e gfswaﬁgrig%ééﬁglgaﬁq 16 BSupieHRHstSHhAUR Wobil dhiR, SHBRIM i 8@SirS4ICh

that, in use, Int cond-configuration, the swap bridge is only coupled
with the firstealfigirgam theffirstrand shvosetomst stagesareroweableo ithmespeetrte cachaptbert

second stage. .2.. The |ithographic_.a r at of claiml wherei.n the bridge
hol der i s “AFF#EL{D § Seoupe ﬁ%ﬁl%@e&ﬁ§é’é’8ﬁ€e i?ﬁ?rfd %?geﬁ{%c?'gﬁ%fﬁgfl}%eksév dul e
of the fipgloOforidif mecAMGt,stage. 3. The |ithographic apparatus of claim i,
wherein the %ridge hol der is configured to hold the swap bridge in a _first

posi tion such tfatge heldensepiipuied tehold thy sweprhridge in ol qonHgwgiion (Fherein

of ol ai m B trciep paeE B ARERRLY SoRRRGiHh oyt Wb RRLES ABRRESTCD,
of the | ong ek Aldehdndbh®stage;th@ first stage and the bridge hol der such
that a coupler configured to couple the moveable part of the short stroke module of the

first and the second stage with the swap bridge such that, in use, in the second configuration,

the swap bridge is only coupled with the moveable part of the short stroke module of the first

and the second stage.

2. The lithographic apparatus of claim 1, wherein the bridge holder is directly coupled to
the moveable part of the long stroke module of the first or the second stage.

3. The lithographic apparatus of claim 1, wherein the bridge holder is configured to hold
the swap bridge in a first position such that the swap bridge is prevented from colliding with

another part of the lithographic apparatus.
4. The lithographic apparatus of claim 3, further comprising a hinge arranged between

the moveable part of the long stroke module of the first stage and the bridge holder such that

the swap bridge can be rotated from the first position to a second position by the hinge.
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the swap bridge can be rotated fromthe first position to a second position
by the hinge. 21 5. The |ithographic apparatus of claim11, further
conprising a bridgehead configured to couple the swap bridge to the
noveabl e part of the short stroke nodule of the first or the second stage
such that deformations of the short stroke nodul e and/or swap bridge are at
| east partly isolated fromeach other. 6. The |ithographic apparatus of
claim11, conprising an uncoupl er configured to uncouple the swap bridge

from a noyeabl of [t.he s the .fi

second ot dge by oUbegertis Smat R SOuR E TRA G Brshe S eribRle-iuaEedio (e
first andcbide teasRpbridbadetht awesblepsh oPthbshort biickethbdigeodt diest obdieng
constructed to capture the swa bridge after the swap bridge has been

uncoupl edsecpndAtaaew@éh@rm&ra@ 1942 Qfgh%wwo emdpﬁaasforé‘ambmigf He pt 1 st

and a sec §§&9 idge, the first and the second stage
bei ng eacﬁ&gt n |gurec1‘et cgﬂésrubstrate each of the first and the second

stage being provided vvlth a short stroke nodul e and a Iong st roke nodul e

configured to t he hort str modul e of the sta rein, in use,
ina firs® confl 3' K”Eﬁ@mﬂﬁﬁgff d> HRPESIRGAHuncOp %C BYRS\VRabl e with

respect tQ,&aeh Ak B&5p b o%}ﬁ hSReabll ﬁ)@n%%moﬁgﬁawﬁmnb%metﬁ}e antlitheSt

and the second stage are C via the swap bridge for joint novenent;
hol di ng t bez:ond/a’;agd:)by dgwing tht mevbatilepet bithd ehort strakeenddulestof glnfiisyanddthe on,
a_npve bIe art of

wh th h | d d | at ed f
he. Shor t SGepg REERBRTIRL o Qe e PRUESbofen REneioB &l B3 aP i B elof 1 ng
t he rroveaghg%@ﬁ{gﬁmsvt@q,rﬁjgems&ehqiﬁeo,jﬂmpl e of the first and the second

stage wth the swap bridge such that, in use, in the second configuration,
the swap bridge is only coupled with the noveable part of the short stroke

modul e of 7:[ he i&l &esvrice%ﬂ%utf&?uén%cﬁ&ﬂoé Etﬁﬁﬁfisin&.z

coupling a first and a second stage with a swap bridge, the first and the second stage
being each configured to hold a substrate, each of the first and the second stage being
provided with a short stroke module and a long stroke module configured to move the short
stroke module of the stage, wherein, in use, in a first configuration, the first and the second
stage are moveable with respect to each other, and wherein, in a second configuration, the
first and the second stage are coupled via the swap bridge for joint movement;

holding the swap bridge with a bridge holder in the first configuration, wherein the
bridge holder is dynamically isolated from a moveable part of the short stroke module of the
first and the second stage; and

coupling the moveable part of the short stroke module of the first and the second stage
with the swap bridge such that, in use, in the second configuration, the swap bridge is only

coupled with the moveable part of the short stroke module of the first and the second stage.
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