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The present invention relates to a supporting structure for supporting and
noving objects 5 in a lithographic apparatus. First of all, sone
definitions as used in the present descrliption will be given. The term
"patterning neans" as here enployed should be broadly interpreted as
referring to neans that can be used to endow an incom ng radi ati on beam

wi th apatterned cross i j . t is to be
created in a target p%rﬁﬁ%‘lﬁﬂ%s"flﬁcgﬁéﬁg’gt% E'é;{ngz? ll{@é%@ﬁ%g%&ﬁwght val ve" can
al so be used in this context. CGenerally, the said pattern will correspond to
a particular functional |ayer in a device being created in the target
portion, suchThspreseritinvsytion wiatessp poupportmg st¢ture forsuppatiigamsl mhevinggbjects

Exanpl es of ch patterning nmeans include: - A nmask. The concept of a mask
is wel?t ki H}Ogrq%ﬁ{cr?ggﬁrg y, and it includes mask types such as binary,
alternating p ~eS i : s shLfts various 15
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sel ecti ve tr aThatessi‘pattdrhinginieans asderfentpldyed st Blsd breadipiskerpreted aefefeddid on
(in the case of a reflective mask) of the radiation_inpinging on the mask,
accor di ng temeansdhal gen bg ysed o endevwraRgRCONMIAE fadiation Beanyith a patERed Qrers-sseiiopor t
structure wll neral ly be mask, tabl e, .which ensure hat, t he k can be
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array. One exanple of such a device is a matrix- addressabl e surface having
a Vi scoel astticolac fimttiatal layyein aaledicabeiag ceated weths tarfat pertiohhaichas arcinteggrateti pl e

behi nd such an apgarat us is that éf or exanpl e) addressed areas of the
refl ecti veIrcWhpFoipe dexiedsac belaw)g Examples;pk Sugh PatterRing dpeays medile: wher eas

unaddr essed areas ,r e I hei i ght ndi,f f L. i,ng an
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t he beam beconmes patteérned according to the addressing pattern of the

mat ri %5 addyesd adsk typest dacemint odll sueln mamiaske ire o didiginn béana censeyrsalectitd e

mrror array enpl ot/,s a matrj x arrangenent Of"iﬁi ny .m.nors, each of whjich can
! I

be i ndi vi GEAITIFSIPR [ip i ABRA2 EARSTISY CBASRIBFSASREOm(R thecatsiof a Fyezeask0
oo e, B Py LY D S o e AR 0GR BER
an i ncom mghsk abé Sippon sti@@iitei willgenerally 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
20  the beam if so desired;

- A programmable mirror array. One example of such a device is a matrix-
addressable surface having a viscoelastic control layer and a reflective surface. The basic
principle behind such an apparatus is that (for example) addressed areas of the reflective
surface reflect incident light as diffracted light, whereas unaddressed areas reflect incident

25  light as undiffracted light. Using an appropriate filter, the said undiffracted light can be filtered
out of the reflected beam, leaving only the diffracted light behind; in this manner, the beam
becomes patterned according to the addressing pattern of the matrix-addressable surface. An
alternative embodiment of a programmable mirror array employs a matrix arrangement of tiny
mirrors, each of which can be individually tilted about an axis by applying a suitable localized

30 electric field, or by employing piezoelectric actuation means. Once again, the mirrors are

matrix-addressable, such that addressed mirrors will reflect an incoming radiation beam in a
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manner, the reflected beamis patterned according to the addressing pattern
of the matri x-addressable mrrors. The required matri x addressing can be
performed using suitable electronic nmeanps. In both of the situations

descri bed here above, the patterning neans can conpri se one or nore

pr ogr amaldiféerent rdiectidn & uizagdresdddr reirrans;an rias ingamnen the redlectad bags is pathenesl
referred to can be gl e%ned,, for exanple, .fromUnited States Patepts US
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frame or WadekiBed h&tt ab&Ve Y fattettin L ediB ¥ ad Eorhpri€tbrelor & plograsmilae Hiifrgd; and
10 - A progranmable LCD array. An exanple of such a construction is given in

Uni t edS Semayss Muge énformugion @paigarragk pshere sefermed ipernsheegleansdefon esgmple,
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however, phgrgemeablaimifot fedypiesaiddismuissacutemsintenibodicdascefambotthisle lfor seen
in the broader context of the patterning neans as hereabove set forth.

Li t hogr apkkanpleoykich imsy bedpeed #f pvells apeequyed anflor exanple, in the

manuf acture of integrated.ci its (JCs). In such a case, the patiernjng
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conprising one or nore dies) on a substrate (silicon wafer) that has been
coated wistrinctareliathés casé magtle embodied avesfrdme/@ tatde, ot edample sihsdhymaylte fpeder al , a

single wafer will contain a whole network of adjacent target portions that
are succe&qveRleys rquifslat ed via the projection system one at a time. In

current appar | Qyi ng. pat t.er.nj 0 . .table,..a 25

di stinction cgéyﬁ%rp?r%%e&gg?&écgﬁ’ {h\%ore%i%?ft }(%%/é%[t %?53}5%%&0 mﬁgﬁlmﬁlg’. 4p%%1ﬁ8?11§' type
of |i1hoguabhtiitelfR6 kafple® hvaRRRS RlthSk af@alsk BbULhoReldrl 88 defieral prattipited by
exposing the entire mask pattern onto the target portion in one go; such an
appar at us dissussedrirosuch instdrees goputdbeaseminthe broadeeppeaxt of the patgrningdnsaspasat
apparatus, In an alfernative apparatus - commonly referred to as a

st ep- and- $E%XAPASFSY s - each target portion is irradiated by progressively

scanning the mﬁggraphic 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

20  corresponding to an individual layer of the IC, and this pattern can be imaged onto a target
portion (e.g. comprising one or more dies) on a substrate (silicon wafer) that has been coated

with a layer of radiation-sensitive material (resist). In general, a single wafer will contain a
whole network of adjacent target portions that are successively irradiated via the projection
system, one at a time. In current apparatus, employing patterning by a mask on a mask table, a

25  distinction can be made between two different types of machine. In one type of lithographic
projection apparatus, each target portion is irradiated by exposing the entire mask pattern onto

the target portion in one go; such an apparatus is commonly referred to as a wafer stepper or
step-and-repeat apparatus. In an alternative apparatus — commonly referred to as a
step-and-scan apparatus — each target portion is irradiated by progressively scanning the mask

30 pattern under the projection beam in a given reference direction (the "scanning" direction)

while synchronously scanning the substrate table parallel or anti-parallel to this direction;



30 pattern under the projection beamin a given reference di ti
"scanni ng" direction) while synchronously scanning the subs{f‘g‘f%&’?@&@

parallel or anti-parallel to this direction; 12 JANUARY 2007 -3 since,
general, the projection systemw || havg.a nagnification factor M (generally
< 1), the speed V at which the substrate table is scanned wll be a factor
M tines t kiate,an geeralithe projactiok systeabivell has'esmgné'ttatiﬁmfaetdrm tgenerallpn 1)ithen
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be referr o below, collecti e y or s arly, as a
book "Microchip Fabrication: A Practical Guide to Semiconductor Processing", Third Edition,

20 by Peter van Zant, McGraw Hill Publishing Co., 1997, ISBN 0-07-067250-4, incorporated
herein by reference.

For the sake of simplicity, the projection system may hereinafter be referred to as the

"lens"; however, this term should be broadly interpreted as encompassing various types of

projection systems, including refractive optics, reflective optics, and catadioptric systems, for

25  example. The radiation system may also include components operating according to any of

these design types for directing, shaping or controlling the projection beam of radiation, and

such components may also be referred to below, collectively or singularly, as a “lens”. Further,

the lithographic apparatus may be of a type having two or more substrate tables (and/or two or

more mask tables). In such “multiple stage” devices the additional tables may be used in

30 parallel, or preparatory steps may be carried out on one or more tables while one or more other

table(s) is (are) being used for exposures. Dual stage lithographic apparatus are described, for



the |ithographic apparatus nmay be of a type having two or no substr
tables (and/or two or nore mask tables). In such "multiple gzte“!iﬁgu"‘ ‘égé@es

the additional tables may be used in 30 parallel, or preparatory steps maybe
carried out on one or nore tables whilejone or nore other table(s) is (are)
bei ng used for exposures. Dual stage |lithographic apparatus are descri bed,

for 12 JABkMDIeA0QR 5,969,¢xhnmi @0 H84UB 15 b8 Inbiporated héRiDBY AdeiBice. bot h
i ncorporated herein by reference. In the present document, the terms
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565, 2a, wpsSS GGl HRG ln AR b FafaioH @B BRTRE o7
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nor e att ustaeelength ihthgrapgee¥-280 am)cdsangl] agpanticle bearhs, lsech asolbotbsamppeeladtiagner s
or substrate table pins will be used to hold and nove objects from one

| ocati on P&®ot her | ocation. Those obj ects may be substrates, |ike wafers,
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i ntroduced into a ogr I C apparatus an pla a SubStrate

tabl e. Dugdvags, bie-sighemesraibstratd@bRUNAS wall Be B8 tBolPAIEARY 86jedts BidhPone’ ObOt
to a stationary position (or, optionally, to another robot). "During

hand- over Jocatiar & aneitize locatigh.oBalse bbjetts (hayrbe substaates lik8 wafers)but elaytalspebet 0 a
pr edeigr m ned. x-axis or y-axis, defined as Rx 15 and Ry, respectively. This °
gl obalOti Pthehi$Mden these two itens involved in a take-over should be

| obat0t PHbéEeen th ™ in a take o
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devi ce i spheekssasybstrateastsel Buriisthisindéventeat) dhd silstrite nay bathafdedrgvepomta i n
time, it nmust be unanbi guous where the substrate is in the |ithographic
appar at usrobphios statignpposiign (erheptinnpRy. teanothgr sebobeDagng handyover, thepradayhe al |
times. 20 obj. of , the _present invyentiqgn is. to provide inproved
conpensat FEIRSFLL [P P SR Satv B ehpredBetird xR iracrt LR A Ko ¢ i ng
struciyreqn$Rch 1998fis AbPAI il etédn (BEE tw8 it B MVoivead { r

hol di ?1% a%% ng’vieﬁgcg‘ﬁrgbj eSc? ?An 1atooleiEt ogr aphi c1 apparoat usnlﬁgarkg(r\otg\g{%ggf,a t he
suppor t i nge sdifitizadrte eaanp theproger avoekiagpf & clampirgdevivg ukdicbothi estiot anclampei ng
provided with a conpliant part. 25 By the above-referred supporting .

st r uct ur e ¢-8udhrsuhstEaie frasrechfvaciirmang pkthe slamiphigdeayjsieligngggssary to ensure positive

handling, i.e., at every point in time, it must be unambiguous where the substrate is in the
lithographic apparatus. This implies that the substrate must be actively clamped at all times.

20 An object of the present invention is to provide improved compensation of tilt and/or
displacement between an object and a supporting structure, such as a robot arm.

To that end, a supporting structure for holding and moving an object in a lithographic
apparatus is provided, the supporting structure comprising a clamp for clamping the object and
being provided with a compliant part.

25 By the above-referred supporting structure, very accurate take-over is possible while no
rotation or displacement of, e.g., a substrate is necessary. Forces created by a collision
between, e.g., a substrate and a receiving supporting structure are absorbed by the compliant
part. There will be less risk of displacement and of losing substrates in the lithographic
apparatus.

30 The invention also relates to a supporting structure where the supporting structure is a

robot arm. Moreover, the invention relates to a robot for use in a lithographic projection



rotation or displacenent of, e.g., a substrate is necessary.Fp(eESREIGRL €d
by a collision between, e.g., a substrate and a receiving supporting
structure are absorbed by the conpliant part. There will be less risk of

di spl acenent and of |osing substrates iig-the |ithographic apparatus. 30 The
invention also relates to a supporting structure where the supporting

st ruct ur e 2pRAraus, COmMPTIsiaE suchvbrabelam. the invention relates to a robot for

use inalith aphic projection 12 JANUARY. 2007, - ar at compri sing
auch & robot SRR feifREiedty i el et e o TREEES b e SR o
the use Ofacéoﬁﬁn%mrs%\}b‘ﬁtioﬁ‘ﬁpﬂl%%diﬂfdcﬁlré BEIAsNM 8Rb 118 Be leRplidiBy GRduptesd tHae Of
I Cs, it should be explicitly understood that such an apparatus has many
ot her possudhl an apppiaius hts masy ofher pasxibivzpplicationsieior brarepip)] ibyag be amplaybdin

manuf acture of integrated optical systens,. K guidance and detection patterns
for magnethecmanyidertyth ofintewried OPfi£3] gy Hieres. }sgtdgnceoﬁ@pi%vnaaﬁéws {ORMRERFHCm
magneti c S, . The SKi d; ' I hat., il Nk
cont ext _ofolemEnFres I SR bindht baRR, Wi n BIRAERE s L TROUIG .
"waf er” Ogrtisgh ®ill Agprédits tHag Xl theleontest JTSuHAINSIEAGY SEhptatRsHs hyLEPSARSEmRY t he
nore general ternms "mask", "substrate" and "target portion”, respectively.
10 Enbodi thetitls",dfwatfdr or fidiehin tns wixt bhowddvbd eordbadered dchbbingeplanyd bf tesmoms e
only, with reference %p "%)'H’g acgoriﬁ,airyi ng schematic draw ngs in which
cor r espon&FHGRIHETS, BHER SSHASBRE" 20t dEEROTENY r ESPRFHIENg parts, and in which:
- Figysre 1 depi - i r-ﬁ,pé%'g-! el | Qi BRRRY I
enbod:ljérjrent of Ehﬁ?gnﬁeﬁ\kﬁeé\?@gﬁ; 8{1‘3\;'1_?61&%%2&5%%@? #I(l‘:&;apl |a°§f% gé%k%g) gﬁ}g‘%glrt of
a | it hogr agtbicficexp ey Rt ot paryingduchémithadraPings BNvhichv&@Pdsh ritliaiefcbéicel §@tbols
according to an enbodi ment of the invention; and Figure 3a schematically
shows a r dkicataearesppisiong party, endsigshielit e;  Figure 3b shows a side view of
the arrangenent accordjng.to Figure .3a;.F.qgure 4a shows. a,si de .view of .a
support frame” of ‘giuf)eb{)ge%é“rtﬁ? i gfa&“‘él’@f‘ﬁ?h&baﬂ?ﬁaglsaﬁﬁr Ing i gmhodincuief 4 ng
to an enmbqgi;ABkiopf the invention;, - Figure 4b shows a side view of a
support frame of a robot armwith a clanmp to hold a substrate according to
an enbddi ment - of Fipard Dseldmaivallydepietsra pareoBabigiogadphid sppasatyeih; which fhegur e
4c shows a cross section of a supporting structure in the formof a

present invention can be used according to an embodiment of the invention; and

- Figure 3a schematically shows a robot arm supporting a substrate;
- Figure 3b shows a side view of the arrangement according to Figure 3a;
- Figure 4a shows a side view of a support frame of a robot arm with a clamp to hold
20  asubstrate according to an embodiment of the invention;
- Figure 4b shows a side view of a support frame of a robot arm with a clamp to
hold a substrate according to an embodiment of the invention, wherein the substrate is warped,
- Figure 4c shows a cross section of a supporting structure in the form of a
moveable rod with a compliant part according to an embodiment of the invention;
25 - Figure 4d shows a cross section of the rod of Figure 4c;
Figures 4e and 4f show a further embodiment of a flexible supporting structure;
- Figure 5 shows a side view of a support frame of a robot arm with a clamp to hold
a substrate, the clamp being provided with an oxidized upper surface according to an
embodiment of the invention,;
30 - Figure 6a shows a side view of a support frame with a clamp to hold a substrate,

the clamp being a Johnson-Raybeck type clamp according to an embodiment of the invention;



noveable rod with a conpliant part according to an enbodi ne f
invention; 25 - Figure 4d shows a cross section of the rodngfﬁ%eyez%g;

Figures 4e and 4f show a further enbodi ment of a flexible supporting
structure; - Figure 5 shows a side view-oof a support franme of a robot arm
with a clanp to hold a substrate, the cla bei ng provided with an oxidi zed
upper surf ace-accraiirngp stmv@mn@&ﬂye@immn the plamipaddngire®a; 30 - Figure 6a
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clamp of Figure 6a; Figure 7 shows a de-clanping voltage provided to a
Johnson- Raybeek t ¥ipmired stigws a sabsicatotablizmdth aniatthaton telkifh anld loeet a adbstrite from
invention; - Figure 8 shows a substrate table with an actuator to lift and
| over & s@bdiowards the suhstistedpblc pesnadiae t arecsbesiment of thaBventiitor di ng to an
enbodi nent of the invention. Figure 1 schematically depicts a |ithographic
proj ection apparatus | according to a particular enbodi ment of the

i nvention. Thejapp ﬁrséﬁﬁat&gffgﬁhﬁ% a hth%gx‘ 9141%%rbﬁ8t1&¥ §1§;¢£&t€§< 1 debord{f to a
supplying a projection beam radi a EUV radi ation In

t hi s part ipetticalar embedinteheof thel iratehtion. %shpparahsoommmt ses a radiati on sour ce
LA, a first object table (nmask_table) provided with a mask hol der for
hol ding a mask MArRdatipn systegy Feilé) forémlwaﬁ@é@Jéalqrbbqam%B oﬁaaﬁlqttoeartp Bg

2 cocbha by RERHERH his RE el RoliSs Uil GRS LhdbPlidhie aer

for hol dILI)g a substrate W(e.g. a resist- coated S|I|con waf er), and
connected to second positioning neans PWfor accurately positioning the
substrate with resgesttobjet itdbder(rPisk talrid) MTaprpVidjeea&tiihomntaylsheldcr(fbr bolding PL
(e.g. mrrors f EUWV radi tlon) for i magin i rradi ated rtion of the
mask M offtBsk Meaf kot 2 pOis oﬁneceenf'gtedc@nﬁt é’Pﬁ&OBWé BFanol Mpgtre%cyura

t he subst E)gglﬁorw ﬁ?e 1Q§srkew‘til§ Sgé e, ltérge,Lappar atus is of a reflective t ype
(i.e. has"are BCti Ve mmas fé cI—|owever in general, it may also be of a
transnsssive typea st@ndeobiep ke&ley\(shbstﬁtd 1aBRRY W'B ptoseded with a substrate holder for
holding a substrate W (e.g. a resist-coated silicon wafer), and connected to second positioning
means PW for accurately positioning the substrate with respect to item PL; and
- a projection system (“lens”) PL (e.g. mirrors for EUV radiation) for imaging an
irradiated portion of the mask MA onto a target portion C (e.g. comprising one or more dies)

20  of'the substrate W.

As here depicted, the apparatus is of a reflective type (i.e. has a reflective mask).
However, in general, it may also be of a transmissive type, for example with a transmissive
mask. Alternatively, the apparatus may employ another kind of patterning means, such as a
programmable mirror array of a type as referred to above.

25 The source LA (e.g. EUV source) produces a beam of radiation. This beam is fed into an
illumination system (illuminator) IL, either directly or after having traversed 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 (commonly referred to as c-outer
and c-inner, respectively) of the intensity distribution in the beam. In addition, it will generally

30  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



mask. Alternatively, the apparatus may enpl oy another kind o
means, such as a progranmable mrror array of a type as reffezr‘P‘Q%'B‘?'%p%@%ve

25 The source LA (e.g. EUV source) produces a beam of radiation. This beam
is fed into an illumnation system (il.lwm nator) IL, either directly or
after having traversed conditioning neans, such as a beam expander Ex, for
exanpl e. Therass-kentionat or | L nay conprise adjusting neans AMfor setting the
outer and/or inner radial extent ggmmnl referred to as a-outer and
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current invention and cl ai ms enconpass both of these scenarios. The beam PB
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| F), the substrate table WI can be nove ura .g. SO as to position
di ff erent atargely, per 6 @sso Gokitioh hleffaaﬁthatg‘et phxelobeﬂanﬂic pa&h of ttar beam PBe
first positioning means PM can be used to accurately position the mask MA

with respastlady qfersnmswoafngtm@%@map@e ugedgo aggurately pesitieihe mesk Miywidval of
th k MA f 15 | i b d t
7 el g A R b Pl B BB D B YT ke
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whi ch are not explicitly depicte Figure 1. However, in the case of a

waf er st epgpdized eith oljppad efl a langastske moaluhk—(scaise EBamatg) $)1d t kort-stacke hedille MI

may just be connected to a short stroke actuator, or maybe fixed. Mask MA
20 and sulédpe RRsEION Ry Whish g rfsuPlciiindemelsd nsFighislent marks M, M and

substrate ali %%%r, in the case of a wafer stepper (as opposed to a step-and-scan apparatus) the
mask table MT may just be connected to a short stroke actuator, or may be fixed. Mask MA
20  andsubstrate W may be aligned using mask alignment marks M1, M2 and substrate alignment
marks P1, P2.
The depicted apparatus can be used in two different modes:
1.  Instep mode, the mask table MT is kept essentially stationary, and an entire mask
image is projected in one go (i.e. a single “flash”) onto a target portion C. The substrate table
25  WT is then shifted in the x and/or y directions so that a different target portion C can be
irradiated by the beam PB; and
2.  In scan mode, essentially the same scenario applies, except that a given target
portion C is not exposed in a single “flash”. Instead, the mask table MT is movable in a given
direction (the so-called “scan direction”, e.g. the y direction) with a speed v, so that the
30 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 which M is



marks P1, P2. The depicted apparatus can be used in two differgiNudRdesn7 1.
In step node, the nask table MI is kept essentially stationary, and an
entire mask inage is projected in one go (i.e. a single "flash") onto a
target portion C The substrate table -8 WI is then shifted in the x and/or
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Figure. 2 schematica epi cts several parts o hogr aphi ¢ appar at us
t hr ough wiebmiprising rthe pandlingochanshdd HC aind sthé¢ pnejegrass cliimbep tAE rinobhiekt &) anray be
noved. Figure 2 shows a load lock 5 LL, a handling chanber HC and a

proj ect i ofMbRdWRRES, vacuunysanditars, DBERS B Pressip Pis die maptalorsk dho second gper 4 j r st

door 2 faces the inside.of the |ithographic projegtion apparatus 1 :
Conpr 1 ngeehe HeAtrmnere ratdidems b AR s RE O B o AL R kb pheriyi on,
in anjgembadii P MY e NlichtioNean RViRnBduSEYelBphPlor offeEpressure

mai nt ai ned. The second door 4 faces, e.g., atnospheric conditions, having a

pressure tvahks.is, for instance, equal to atnospheric 10 pressure Patro.
However, the invention can al so advantageously be applied for other rtpr essure
val ues. The | d&al9addeck L casnpyises awal thgs farme gainnepsnage. dheilepddockd dais &urther

|l oad | ock LL .iS her ..provide Al porti n not..shown), for
supporti né) %%Vﬁ%edo\glﬂ%?@oé%?%&eé% @B%hog@ ? g(pr %18%% 13%[0%9?13\%%)5 §I?J?/f;ls’as é}b\)'iislar be
known t o guipfasivaids) W, ad wil bek@orhto a parsASsiGRE MehS®EN in Figure. 2, the
| oad lock LL is also provided with a gas inlet 3 and a gas outlet 5. The

gas oufl et 5 dmrabbe preovn Bigdraaithe wapiovp LE. is alspproyidtdwnthtagas irdetd dndelgad L t o

vacuum condi tions of, for .instance, 10-3 - 10-5 Pa, a pressure substantially
cqual t o GRUFGhARe Tt aviTagan be REARSHENE PBRP droumadonTe e 1pagoL &t e w

fromthe afLop&R @&{diﬁorﬁ%\ﬂ fo? Wz{htce,t 92-10°Pa, a pressure substantially equal to or lower

than P,,.. The movement of, for instance, a substrate W from the atmospheric environment to
the vacuum via the load lock LL, usually comprises the following steps:

20 opening the second door 4 facing the atmospheric conditions P,

- transferring the substrate W from atmospheric conditions Py, into the load lock
LL,
- closing the second door 4,
- depressurizing the load lock LL to a pressure substantially equal to or less than
25 vacuum conditions P, through gas outlet 5 using, for example, pump 6,
- opening the first door 4 facing the vacuum conditions Py,, and
- transferring the substrate W to the vacuum conditions Py, from the load lock LL.
The gas inlet 3 can be used to vent the load lock in order to raise the pressure in the load
lock from Pyac to Pum. Movement of a substrate W from the vacuum to the atmospheric
30  environment via the load lock LL, usually comprises the following steps:

- depressuring the load lock LL to a pressure substantially equal to or less than the



the vacuumvia the |oad |lock LL, usually conprises the foll ow steps,; .20 -
openi ng the second door 4 facing the atnospheric conditions M%UARJ)?OO%
transferring the substrate Wfrom at nospheric conditions Pat,,, into the
load | ock- LL, closing the second door 4 _ depressurizing the load lock LL to
a pressure substantially equal to or less than 25 vacuum conditions Pvac

t hr ough gas out | etacBumgionditioh®Pv.exanpl e, punp 6, opening the first door 4
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30 environnent vidodihgtHedast dodeR, LL, usually conprises the follow ng steps:
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i nterferethd idadplook esls eHararddusepdrtitles gnd plontanpnatjngc tobstuleap padhabs oxygene
limted fromentering the load | ock LL by filling the Ioad lock LL wiith a 15
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15  specially chosen gas that doesn’t comprise these particles or molecules. Gasses, such as N gas,

Ar gas or synthetic air, but of course also other suitable gasses, can be used, as will be
understood by a person skilled in the art.

When the load lock LL is brought back from Py, to Pam by supplying gas through gas

inlet 3 to the load lock LL a special gas is typically used instead of normal environmental air.

20  Figure. 2 shows a gas supply 7 comprising N; gas. Gas supply 7 may be a high pressure tank.

It will be appreciated by persons skilled in the art that for supporting and moving a

substrate W, and possibly other objects in, towards and from the lithographic apparatus (like in

a track, the load lock, a pre-aligner and the projection chamber), use is made of a supporting

structure driven by an actuatdr to move the substrate W in either one, two or three dimensions,

25  such as arobot 8 with an arm provided with a suitable gripper or clamp. Another example of a

supporting structure is pins to displace, lift or lower a substrate in a direction, which are,

optionally, provided with aclamp to hold the substrate In the embodiments described below,

reference will be made to substrates, but the invention is equally applicable to other objects.

30 Embodiment1

Figure 3a shows a robot arm 10 of robot 8 in more detail. The robot arm 10 comprises a



understood by a person skilled in the art. Wen the | oad Ioc1 Lis gicbgght
back fromPvac to Pa,,,, by supplying gas through gas inlet ANYARY2Q0 4
lock LL a special gas is typically used instead of normal environnental air.
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y-axis. The z-axis is not shown in Figure 3a 10 but is shown in Figure 3b.
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with a conpliant portion (or flexible
but may also be located within one or both of the "fingers".
As shown in Figure 3b, the compliant portion 14 may comprise two or more compliant
rods 14, rotatable at their ends. Thus, the intermediate part 16 is able to rotate slightly about
20  both the x-axis and the y-axis. Moreover, it can be lifted slightly in the z-direction. Of course,
the compliant portion 14 can be made of any other structure or of any material, having a
flexible or compliant feature.
As shown in Figure 3b, the compliant portion 26 of the support frame 18 is produced by
providing the support frame 18 with a notch, such that the front side of the support frame
25  designed to hold the substrate W is allowed to rotate about both the x-axis and the y-axis, and
to lift slightly in the z-direction, without any movement of the rod 12.
Preferably, the compliant portion 14 is designed such that it has rotation poles in a
predetermined center coinciding with the center of the coordinate system, as defined by the x-,
y- and z-axes. This point of origin is also the location where the center of the substrate W is to

30  belocated during gripping/clamping by the robot arm. Thus, any rotation errors in a positive

and negative direction of the substrate W about the x- and/or y-axis (generally a tilt) can be
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respect to the receiver is increased. Also, vibrations, and in particular the relative vibrations of
the gripper and the receiver are reduced and the mutual accuracy of the substrate and the

20  receiver can be increased. Of course, the mechanical docking solution can also be used for the
reverse procedure, i.e. picking up objects, as for instance a substrate, from the receiver.

Figures 4a and 4b show that the provision of compliant parts within a clamp may also
help correcting for tilt and displacements when clamping a substrate W (or any other object) to
a clamp on a support frame 18 of a robot arm.

25 Figure 4a shows the support frame 18 provided with the clamp 20, approaching a
substrate W to be clamped. There is a tilt angle a between the top of the clamp 20 and the
substrate W. The substrate W has a diameter D1 that may be 200 mm. The clamp 20 has a
diameter D2 that may be 40 mm. In an example, for a proper clamp functioning, the tilt angle o
requirements can be so low that the distance indicated by D3 in Figure 4a needs to be below 8

30 micrometers. The clamping device may be a vacuum pad or an electrostatic clamp, like a

Johnson-Raybeck effect clamp. As is known to persons skilled in the art, tilt requirements are



priority is clainmed and which is incorporated hereinin its '

di scl oses that a conpliant 15 mechanismis also provided be@m‘%’%ﬁ]&'{%ezom
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mechani cal link, the accuracy of the position of the gripper, and thus the
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projection apparatus.

20 Preferably, the weight of the substrate W is sufficient to align the clamp since the clamp
should also work after losing clamp force due to, e.g., cut off of electrical power, after an
emergency stop of the apparatus, etc.

As may be evident to a person skilled in the art, the compliant portion 28 can also correct
for any curvature of the support frame 18.

25 Figures 4c and 4d show the provision of compliant portions with supporting structures
that are allowed to move in one direction only. The supporting structure shown comprises a
rod like a substrate table pin 38 having a clamp 20 mounted on an end. The pin 38 comprises
compliant portion 28. The compliant portion 28 is made by providing the pin with two notches
29 that provide the pin 38 with a flexibility in a first direction perpendicular to its direction of

30 movement. There may be provided two other notches 31, as indicated with dashed lines, in the

pin 38 perpendicular to the notches 29 to provide the pin 38 with a flexibility in a second
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substrate Wnay, then, ensure that the surface of the clanp will align with
the rear surface of the substrate W Wen aligned, the clanp 20 15 will hold
the rear surface of the substrate W The clanp force will then be sufficient

to keep tdRcsbsdrpetdeouyired aiead: dictie noverment through the apparatus. The
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are not changdigurdAd shows mtmishsectipo of the piadf Bigeredady thefditchgors abltd-Bdeas as i s
required for other processes in the |ithographic roj ectjon apparatus. 20
Pref er abl )F,go‘f’ﬂé“ g]@flgan‘l% t8f$t’eft?fes&1§w5 £ Rofeles iajé‘Bsoﬂfl?‘ileﬁin@ e38lalign the clanp
since the cf amy ot oI dar@ i tnd O8] BOWR!A TR AGdUA dbe Bedd. » SUt

of f of electrical power, atfter dn emergency stop e apparatus, etc.
nmay beseviTRibd B8 nypesrsRReqion differehnfrérieheditculdrlo@e slggwal.i ant portion 28 can
al so correct Aiﬁ{rth%Pé(mG?’dﬁﬁ%thtea @éxiﬁlggu@éﬂﬂ%\%tﬁfgfm Hebused Witk 87 &% 4C and

4d show t he provision of conpliant portions supporting strdctures that
are al | owetkctrostativeamp fondapingce.goa waldryor a Tétels upghomn indigatasuietand df.shown

conprises a rod like a substrate table pin 38 havi ng a clamp 20 nounted on
an end. The pilRCIEPRBHDRE FLEsure SHoHHM FURPTISSS AR PBIST DBE 4678 18tsHA3FS B 4%814 3 on 28

S PRSI B Ryt By hO0Rel e iRl B RF s P S o

with a flexi ina di rection per ar to

nmovenaot . shoehe Omeyp bEtherceniralgdrtt 30D aroélbetrostumic chudsp @it stasvr) il batagachstif h
dashed lines, in the_ pin 38 perpendicular to the notches 29 to provide the
pi n 38 wi t&e-ab¥ lusingilpithgoyter ring4G dhedntepfagorupil/isAowd with fvojlepkspringnS2a

di LLStpdi i s Il 4 tel f th
e € gkl AR U A GBI,
better shdw tihds figtdvethe Aerdind rigt4dmiaivoriedfGpangstla, SAb SR 0dOSRL56b.

conpl i ant _lparts than the one shown in Figures 4c and 4d can be used. 5 The
rod 38 maylhg leafspangserda; b yePrientedto blpghtheler &pfclhugr togpthesyshvhe rads ur t her

ol cot P st Athes Byt et RRRGE e MG g g RbBTH: e bihrdulingn”

figures 4dacieagdsdhly onthetatoRe!, RyNTwslrémeiniiearmbRubn LA BikES RgthaRe AekiBle i ng
46, an interface ring 48 and a central part 50. The outer ring 46 will be

fixed in @upparppestrychiae of Higmrgs 4srand 46tigge qndatd.o.f7s.

Embodiment 2

20 Figure 5 shows a further embodiment of the invention, in which the clamp 20 on the
support frame 18 is a Johnson-Raybeck effect type clamp. Asknown to persons skilled in the
art, a Johnson-Raybeck effect type clamp is provided with a dielectric material made from a
very low conductive material. Due to the very low conductivity (of electrical resistance) of the
dielectric material, electrical clamping charges migrate through the dielectric material towards

25  the clamping surface. In use, contact with substrate W is only made at some tiny spots.
Between those tiny spots there are “open” spaces defining a distance between the clamping
surface and the rear side of substrate W. Charges opposite the “open” spaces in both the
clamping surface and the substrate W create a clamp with a very small distance between the
charges, only the remaining gap, and hence create very large clamping forces.

30 In a Johnson-Raybeck clamp a small electrical current is flowing through the dielectric

layer (furthermore in this example a small current flows in between the wafer and the dielectric



10 shown). On top of the central part 50, an electrostatic c not wn)
wll be attached, e.g., by glueing. In the outer ring 46, t#’éﬁ%@’é‘”&@@*

ring 48 is fixed with two | eaf springs 52a and 52b releasing the y, Rx and
Rz d.o.f's (= degrees of freedon). The_ggntral part 50 on its turn is fixed
to the interface ring 48 by two | eaf springs 54a, 54b and two rods 56a, 56b.

The | eaf syaterivdl whdieh, lediblo aredatorelyesntiattheanlohd ofike tdrabinkd dlampfsubstiatssystemget her
with the rods 15 56a, 56b the arrangenent is such that the interface ring
wi t h respd©r mogt applications thag is gat a preblenyherauss e5thg absenesref lithaegaanhy requireraents Ry .

Two remai npi,ng_transl.at.i.ons.are.fixed wth e flexihbl S orting.structure
of i gur e Svaryip il B mRGRigns 55 £ i &bt oo bBRSH GRaTBE L ove
a further gohedi nent of the invention, in which the clanp 20 on the support
frame 18 i's a Johnson-Raybeck effect type clanp. As known to persons skilled
in theS art, &\ shdhtnsdntiaylebdddm edcbaiing toygpemblodmpenit sf the owentenh isvotphovade the
dielectric material nmade froma very |ow conductive material. Due to.the
very | ow d@Refusirfage tof thefclamp20r ¢ high elestrigplarssistiangy coaiing (fpepxapple @ thin

ial, electrical i . - hr.ough i el i
mmtor i a " B S GLRTRANG AN AR 8 SR rEREENESTOR e W
is only nMagenan $OPRutd HYTHEPSkRized B8O My RSolidBY 16 BRI Sark 0 &n akEwappen”

spaces defining a distance between t'he clanping surface and the rear side
of subst r &newito Birsengekilled pothe ee. Bhprovupethe slpapdd with thevkidizeélayed 3@ngilyng

Dt vodh { AT e TGN T 11 D AR GORAR rehi Ve SRBRel Gerpora g

cl ami N9 L9652 Qutftal WORMIOREIMRRK, SLAThE AIRk opehethtidRliChGent 1o

flow ng throu relectric ayer rnore | hi's exanple a smnal |
current flsgygratewhet ween the wafer and the dielectric 12 JANUARY 2007 -14
material), which leads to a relatively small heat | oad of the conbined clanmp
substrate system For nost applications this is not a probl em because of

t he absen f lithqggraphy requirenents |ike overlay and critical

di nensi on‘fmgﬁqmﬁnégarrp to be used in a lithography tool this can be a

r obl 5A I i J .
=Dnven§11 |B10n is ?:gédﬁl% gglgh(? é&ttﬁé;&;pg glger h%[RS?p g@gﬁ%@%%ﬁ%g F@qﬁ@ ggga%%@fé?{é%igr i cal
resi st ancgobmahiRuybédkodtfeex elampeThe ¢lamp 20diokisakd subsarhteViyElic dimp@yerfadt i§ 1- 20)

m crons) such as an oxidi zed [ayer 30 (for exanple Si 02?, as shown in
Fi gure 5. genagratedbydi coadrollery shovgpanayerins conrsetige@f e P ¢ weltageaopreeoni anay way

voltage source. As will be appreciated by a person skilled in the art, the controller may be
based on any suitable electronic circuit or may be implemented by a computer.

20 Figure 6b shows a portion of Figure 6a on an enlarged scale. Figure 6b shows that the
Johnson-Raybeck effect type clamp 20 is provided with a conductive part 34 and a electrically
leaky insulator 32. Due to the leaky insulator 32, an electrical current will flow between the
conductor part 34 and the substrate W resulting in trapped charges in the leaky insulator 32.

For clamping the substrate W to the clamp 20, only the DC source is switched on and the

25  AC source is switched off. To de-clamp the substrate W from the clamp 20, one can simply
switch off the DC source. However, due to the trapped charges in the leaky insulator 32, it will
take a while before the attracting force between the clamp 20 and the substrate W is small
enough to remove the substrate W. This is due to the trapped charges in the leaky insulator 32
only leaking away from the leaky insulator 32 very slowly.

30 It is known to solve this problem by applying one or more reverse-polarity voltage steps,

opposite of the clamping potential provided by the DC source.



known to persons skilled in the art. By providing the clanp 20, with
oxi di zed layer 30, only 10 a very small electrical current JAW‘M&;?@% he

contact area between the clanp and the substrate and into the substrate W
itself, thus having a negligible inpact en the tenperature of the substrate
W Enbodi nent 3 15 Figure 6a shows the support frane 18 provided with the
clanp 20, the Hdvaier, 28 ehidiva solabhsOfer BayRetdourkite bk is hatiked th@reli@® 20
hol ds the substrate W The clanmping effect is generated by a controller,
shown as alesaing8Coolagahoro thedimethBGieydampige seuterdus isdartken exydainedinttagyee

sour ce. il a eciated b erson . skilled in. the ar t he..
contcoi | o Hiayr Do RRhE S SRR PHEENE et P e Bined grie Y aflS tipg of
ol : . _ . .

| mpl emen %gaéﬁ%igg@gim%&ge gﬁ%ngee%ﬁ&o%@ gélag%ﬁ;ﬁg R R{é*f%e“é@ 2 TREE Gt BRe N an

enl arged s ure 6 ws that th effect” type c¢lanp
20 i s prouhébd sohich ivswitohdd 6ffiavé theak € s@dcaiRdwitclpddagi sukcle at yn ACeakygd wistul at or

32. Due to the leaky insulator 32, an electrical current will flow between
the conduseaingampliggde anprovideddoes rcdanep Y0 nasliheiamplityde ofdpp - ¥oltaggds in
t he | eaky i

| 32. F i t bst t t th | 20 |
the DC s o BRAT BT P RcH S ARG Mg o freeA L sodiee e B Roppatongy T
de-cl anp t1A&;sUBRSheifnphE "f&E& bh@e ¢l 029 50 SRG11 SRR 1 MBLtYate wvc&f& s%%ei%tz hei t

DC source. However, due to the trapped charges in the |eaky insul ator

will takeedowdd fremhkdé clamptdde attracting force between the clanp 20 and the
substrate Wis small enough to renove the substrate W This is due to the
trappdd charges in the leaky insulator 32 only |eaking away fromthe | eaky

i nsul at or 32 ver lowy. 30 It is known to solve this problem by applying
one or nnrlgmpg‘ﬁg?legi-"pol arity voltage steps, opposite of the clanping

potential proviisled shkowbeeRGnsioE G8le Wa WANHARYLRATW on &5 Hovever, an

alternative solution is for the AC source to be is arranged to provide a
decayi ng AC vdhedigeograpine spgperatusteptovated dethahantpatog4Spravidsd withipmsid8. Ihuset her
explained in Figure 7. Figure 7 shows that the clanping voltage Vcianp has
a predet erthf ?\%EF%%‘F?U@ %ma%&] torilisplagedhe pubsirpts i ifvogn a&? topyaggs the ,S‘%{Sﬁéteéﬁhiét rate

s awiltchal forfe SRR SR Te BB d4Eal wbblF of v S Rt b
the AC Vol L e anty Bl Ty e e e o ol b ency
of the AC thoastud sidface ofadntict batgeanthy substrate table WT and the substrate W is reduced
while still providing a proper support.
The substrate table WT is provided with a clamp 40, e.g., an electrostatic clamp or
20  vacuum clamp. However, other types of clamps may be used as well, as is known to persons
skilled in the art.
A processor 44 is provided that is connected to both the clamp 40 and the actuator 42, in
order to provide them with suitable control signals.
The robot 8 with its robot arm 10 is shown again, together with its connection to the
25  processor 44, such that the processor 44 can also control the operation of the robot 8.
Sometimes, substrate cycling is part of a substrate table cleaning procedure. After a
chemical and/or mechanical cleaning part of this procedure, typically about 8 substrates are
cycled successively onto the substrate table to remove remaining contaminants from the
substrate support 36 and to reach a substrate rear side contamination specification again.

30 However, there are at least two problems related to this current cleaning procedure:

1. availability and cost of the required number (8) of clean substrates at customer locations



At tinme t2, the clanping force of the clanp 20 is so small t
substrate Wcan be safely renoved fromthe clanp 20. 10 Errb@g‘f%%%ﬁzwzure

8 shows the substrate table W with the substrate Won it. The |ithographic
apparatus is provided with an actuator _4g_provided with pins 38. In use,

the actuator 42 is arranged to displace the substrate Wfrom and towards the
substrat e t ablfer subSrafcycling; substrate table WI is provided with a substrate

support 36 (such as pinples) for supporting the substrate W By providing
the. subst rat o SOABREC\RF U RaAS @aﬂféﬁpsﬂéchgaﬁ 8RingsBdstrajete act ual surface of

contact betwegp,Lie;ALDGIh ah %B@Hk%ﬁ%tﬁiﬁﬁvé&r‘%n,sﬂi@Eﬁ:&ﬁﬁfﬂﬂsﬁa{e? f&fror Wi | e
still providing a proper support. e substrate’ table I's provided wth a
clanp 40, sebgrate Biligd ©dtdsasdlBire@ucel &dheBingleXbytedael I thhtaR, thepnoessssr 4468 her

types of clanps nmay be used as well, as is known to persons skilled in the
art. ASpr @eesgsitogantrel the eleingeld, theactuator 48 and tregabatd® inghhfalleavieg way 40 and

the actuator. 42, i.n _order rqvi.de themw th .suitable control .signals.
The robor % THtPHuifE RSt rale ih e o Mol ior smsgestfach Hipans of g Fobot
connection tg the 25 processor 44, such that the processor 44 can also
control the operation of the robot 8.  Sonetines, substrate cycling is part
of a subster atlempaiplthe sltsanicyy tp fiecbstrate tablet WIT ey mb@Riof de Aadp d0, siele thani cal
cl eaning part of thi s“})r ocedure, typicall ﬁéabout 8 substrates are cycled
successi vel ythgnulbstiatreWseamtactsdhe subsiple tetde MERalafirstleghtittig cont ani nants from

t he bstrate support 36, an reach ubs t ear sigde contam nation
speci Aloart oficSapiE e SHpdiRl b spRORE SpBul LbBLER 6 hrodi ity SR8 PEbIRR o
this currentygigan g pmgrgeiure: 1. availability and cost of the required
nunber (8) of clean substrat'es at custonmer |ocations 12 JANUARY 2007 -16

f or subst reat epeatnigi thg¢clatpimgoamdtdercdaroping b prajepamated iubbenoftemed, seghcthatribe

cl eaning substrates. In accordance with an enbodinent of the invention, the

nunber of suBbstraie sentagls dassupstrate bk Wrlatepeatsdly, sither &t agfirsklocation ¢r at ethgEed to

one single s T . nd, the processor 44 is 5 arranged to
control the é@%@%h&nt@%é&%@%e@ Ig'r 42 and the robot 8 in the foll ow ng way:

15

In order to be sure that successive other locations of contacts with the substrate are
arranged by which contamination will be removed from the substrate support 36, preferably,
the actuator 42 is arranged to displace the substrate W from the substrate support 36 after de-
clamping, to have the robot 8 rotate or shift the substrate W, to displace the substrate W to the

20  substrate support 36 to clamp the substrate W by the clamp 40 again, etc. This may be
repeated, e.g., 8 times.

By programming the processor 44 for this proposed method, the cleaning procedure may
be much faster than in the past. Moreover, only one substrate is necessary for such a cleaning
procedure. Thus, several portions of the rear surface of the substrate W are used to remove

25  contamination on the substrate support 36; thus, saving the number of substrates necessary to
perform the cleaning procedure.

Whilst specific embodiments of the invention have been described above, it will be
appreciated that the invention may be practiced otherwise than as described. The description is
not intended to limit the invention. For instance, it will be understood that the number of

30 robots may be more than the single robot 8 shown in the figures. Moreover, there may be more

load locks than the single load lock shown.



i ntroducing the substrate Win the |ithographic projection atusbﬁﬁn
means of the robot 8; clanping the substrate Wto the sub Q¥ﬁ3¥ wWr
by neans of the clanp 40, such that the substrate Wcontacts the substrate
table WI at a first location; 10 de-clgpping the substrate Wfromthe
substrate table WI by providing a de-clanping voltage to the clanp 40;
repeat i ng t heMdreower,rajthamgh dsingle prguiessgr 44 prshdeh €Figurest), tharebeay lof mofertes;, such
that the substrate contacts the substrate table WI repeatedly, either at a
first | ocQRf BFPCESOR{o eRTHEN diffesent somnonemiaQf tﬂFFeaHPiaF%‘ES ITdess ProRessars may R der

are arr oRCEy WARERRIE 4 Afkncciol) Ban o BLTL ZERCTNS AeBibR, 21 ©

support 36, preferably, the actuator 42 is arranged to displace t he
substrate Wfromthe substrate support 36 after de- clanping, to have the
robot 8 rotate or shift the substrate W to displace the substrate Wto the
20 substrate support 36 to clanp the substrate Wby the clanp 40 again, etc.
This may be repeated, e.g., 8 tinmes. By programm ng the processor 44 for
this proposed nethod, the cleaning procedure nmay be nuch faster than in the
past. Moreover, only one substrate is necessary for such a cl eaning
procedure. Thus, several portions of the rear surface of the substrate Ware
used to renmove 25 contam nation on the substrate support 36; thus, saving

t he nunber of substrates necessary to performthe cleaning procedure.

Whi | st specific enbodi nents of the invention have been described above, it
wll be appreciated that the invention may be practiced otherw se than as
descri bed. The description is not intended to limt the invention. For
instance, it will be understood that the nunber of 30 robots may be nore
than the single robot 8 shown in the figures. Mreover, there may be nore

| oad | ocks than the single |oad | ock shown. 12 JANUARY 2007 -17 Moreover,

al t hough a single processor 44 is shown (Figure 8), there nay be nore than
one processor to control different conponents of the apparatus. These
processors may be connected to one another and arranged to co-operate,

e.g., in a master slave arrangenent.



12 JANUARY 2007 -18 CLAIM5 1. Supporting structure for holdind.; . mm\geg and
taking over an object in a |ithogr aph|E apparatus, the supportl ng structure
conprising a clanp for clanping said 0 Fect and t he supporting structure
being provided with a conpliant part configured to conpensate for at | east
one of a tilt and displacenent betwgepagmi§ obj ect and said clanp during
take over of the object by the clanp from another part in the |ithographic
apparatus. 2. Supporting structure according to claim1l, vvherei n said

supporting structure | for use a robot t.obot .arm
conpr st ng o buppbrerifefehaaorgidhe theviae al §ng g 8o it breage
structu r [ ahQGH
connectée@a?ﬁoﬁsge{[ﬂg%g %por a%‘tfrné:%umare 18 ;?rgsr'i:n t%hée1eulh gggoén%ﬂ})fsﬁ%%ﬂga c‘(i;lorrpl I gnt
part ( 1sypportingStippniré beigg @tas\udéde&h aczomnpﬁamgaattcnonﬁgumdzo coinpersare foaneast
support frame (18 conprises said conpliant part (26). 5. Supporti n% .
jec

st r uct uere eyt a smlécqm%nt betwash said akpest andhsajd clamy diing take oper-of theyo
conpri sgs,,said ¢ ( ortln structure according to any
one of g’lerﬁianép 18 an ‘Jéppeainnm tﬁ? bﬁéoﬁb"}?gﬁo pqayagp,ﬂ is in a plane defined by a

X-axis, a y-axis, and a z-axi s being perpendicular to said x-axis and said
y-axis, said corrpl iant part providing a conpliance in at |east one of a
first rotati ch S&pyorthgstructarechcconbingto daisetowhereot sdid swmppORNg sthomwresaiad
y-axis, and a z-direction parallel to said z-axis. 7. Supporting, structure
accor di 1ot gmefosiuse ylthmebeﬁ ﬁalgéP%Pt@Hﬁﬁpff]@ﬁltSI%a?r%uppgﬂé’f% Sofordipdding paid

sai d su&p Eltt frame is allowed to rotate about a predeterm ned center of
rotation ? 8. Supporting structure according to any one of clains 1 to
7, arranged to hold a substrate (W. 12 JANUARY 2007 -19 9. Supporting
structure according to any one of clains 1 to 8, wherein said supporting
structure corbr i Seppatingstri@eic ascadinggd claim?, sdierkin sap rototarmpaomprise.arod

S t t t di f ¢l 9, wh id
upport| n%egte(ri ltj(? saH(ri Es'\upa}g:o(i'toﬁarlng? 1 é) anec‘lnt}{e ro nde C(?mprcl;sualglg, rsrgld cornphatnte pr)aerlt {1143.6“

4. Supporting structure according to claim 2, wherein said support frame (18)

comprises said compliant part (26).

5. Supporting structure according to claim 1 or 2, wherein said clamp (20; 22; 24)

comprises said compliant part (28).

6. Supporting structure according to any one of claims 2 to 5, wherein said support
frame is in a plane defined by a x-axis, a y-axis, and a z-axis being perpendicular to said x-axis
and said y-axis, said compliant part providing a compliance in at least one of a first rotation
(Rx) about said x-axis, a second rotation (Ry) about said y-axis, and a z-direction parallel to

said z-axis.

7. Supporting structure according to claim 3, wherein said compliant part is arranged

such that said support frame is allowed to rotate about a predetermined center of rotation (19).

8. Supporting structure according to any one of claims 1 to 7, arranged to hold a

substrate (W).



conpliant portion conprises a netal flexure. 11. Robot for i
I'ithographic projection apparatus, the éobot bei ng provi ded%\;e\"/l"}]\ﬂ“gw 2007

supporting structure according to anyc')ﬁ of clainms 1-10. 12. A lithographic
proj ection apparatus conprising: - a radiation systemfor providing a

proj ection beam (PB) of radiation; - a support structure (M) for supporting
patterning neans (MA), the patterning neans (MA) serving to pattern the
proj ecti on beam ( PBupaottorgdstniptire awcomlkng e amabnerofi;claima ktdb$t mdiceein ahide

(W) for holding a substrate (W, _and - a projection system (PL) for

pr oj ect FHRFOFHIE sg%qu? ReRIPHEEHH m(éghprtoaf%étmﬁ%ﬁ%lfi aﬂm@%mt Rt he substrate
(W, characterized in that the |ithographic projection apparatus (1)
conprises a supporting structure as clainmed in any one of clains 1-10. 13.

A devi ce manufct urduppofteighegu@orPhécirdily to @Pvhei dciairBsinsy,r ahereihatidi s at
| east partially covered by a | ayer of ra%li ation- sensitive material; -

provi di egnplignt ppsiom comresgsa Rl fdfxureidi ati on - using patterning neans (M)

to endow the projection beam (PB) with a pattern in its cross-section; and
- projecting the patterned beam of radiation onto a target portion (C) of

the | ayer of ;yradiagf] B! ial:af L oviding.ssai d
substrate (V\)1 )y uﬁé}%qg&gﬁgg%é %{@Rg&?g ﬁ]@bﬁfg&géﬁ%ﬁ-ggﬁﬁg@gf%gﬁéﬂ%hgivgt?ad t he
cl ai ms WithQ supporting structure according to anyone of claims 1-10.

12. A lithographic projection apparatus comprising:

- aradiation system for providing a projection beam (PB) of radiation;

- a support structure (MT) for supporting patterning means (MA), the patterning
means (MA) serving to pattern the projection beam (PB) according to a desired pattern;

- asubstrate table (WT) for holding a substrate (W); and

- aprojection system (PL) for projecting the patterned beam onto a target portion (C)
of the substrate (W),

characterized in that

the lithographic projection apparatus (1) comprises a supporting structure as claimed in

any one of claims 1-10.

13. A device manufacturing method comprising:

- providing a substrate that is at least partially covered by a layer of radiation-
sensitive material;

- providing a projection beam (PB) of radiation

- using patterning means (MA) to endow the projection beam (PB) with a pattern in
its cross-section; and

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

characterized by

providing said substrate (W) by using a supporting structure as claimed in any one of

the claims 1-10.





