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The invention relates to an assenbly of a reticle and a reticle holder.
Such an assenbly is known fromthe art. The reticle of the known assenbly
may for exanple be suitable and arranged for use in a 5 lithographic
process, carried out by a lithographic apparatus, to manufacture devices. In
t he known d%%@%bDQP the reticle hol der i arranged to hold the reticle
usi ng clanping nmeans. In particular, the known reticle holder is a storage
box for storing and transporting the reticle. In certain cases, the reticle
has to be &itlgned Assentblyl of avreticletholeleperid aaeticte reticl e hol der before
the assenbly can be used in a manufacturing process. Usually, such
alignnent is carried out by a reticle prealigner. A problem of the known
assenbl y i?E‘Shﬁilljﬁloﬁ\‘P‘ relatively hard to maintain the reticle in a
certain desl . 1or exanple aligned, position with 15 respect to the
reticle holder when being held thereby. As a consequence, the reticle can

shift under the influence qf vi {i a g dur

transport of the a@b%?‘gﬁfﬁf%&if e% ggfﬁﬂsggéegﬁ@ﬁ&éﬁfet %é)?'gfllééj%ﬁgleBesi des,
such undesiiggldereticl e novenent may | ead to undesired particle generation
due to friction between the reticle and the retjcle hglder. Suc

. 20
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| arge clanping qr frictiqn forces. K However, such forces .lead,to.a 25 high
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an assenbl ykméwa retidle heldemisa storagecbow fore storing asidntrams posting| thep1721. 010

2 reticle. In certain cases, the reticle has to be aligned accurately with

10 respect to the reticle holder before the assembly can be used in a
manufacturing process. Usually, such alignment is carried out by a reticle
prealigner.

A problem of the known assembly is, that it is relatively hard to
maintain the reticle in a certain desired, for example aligned, position with

15 respect to the reticle holder when being held thereby. As a consequence,
the reticle can shift under the influence of vibrations and/or acceleration
during transport of the assembly, leading to misalignment of the reticle.
Besides, such undesired reticle movement may lead to undesired particle
generation due to friction between the reticle and the reticle holder. Such

20 particles may impair processes making use of the reticle, for instance
vacuum processes and/or lithographic processes, wherein the processes
require substantially contamination free process environments. In the
known reticle holder, movement of the reticle is prevented by using
relatively large clamping or friction forces. However, such forces lead to a

25 high contact stress, which can damage the reticle and/or reticle holder.

The present invention aims to provide an improved assembly of a
reticle and a reticle holder. Particularly, it is an object of the invention to

provide an assembly of a reticle and a reticle holder, wherein the reticle




can be maintained safely in a desired position with respect to the reticle
hol der. According to the present invention, the assenbly of the reticle and
reticle holder is characterised by the features of claiml1l. 5 The state of
the reticle holder is adjustable between a reticle blocking state and a
reticle rel eﬁ#ﬂg tate. The reticle holder is arranged to hold the reticle
at least i %Il osed manner in at |east one direction when the reticle
hol der is in the blocking state, wherejn the reticle holder is arranged to
rel ease t heanebe enainipined salelpting desisedqosiion withaespeehie 48e roticicat e
Ther ef or e, tog? 1|:eticl e hol der can prevent an undesired novenent of the
reticle i nhs G at 1east one di rection, using formclosed reticle fixation,
for exanpl e during Adcardiny to the tpresastsantentiorohecagsembly, of the reti¢lel e can

maintain a certai,n positiqn, for inst e ertain i.gned, position, wth
respect to atf}flsr‘?fé‘?lﬁclll‘éldﬁﬁll@lé’har ﬁaﬁrwﬂlﬁyéﬁeﬁﬁwrase&]cqlgaﬂ ]ch\ can be 15
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reticle’is preferably using substantially 'no force closure in said at
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reticle is preferably held using substantially no force closure in said at
least one direction, for example clamping or friction forces. Therefore, the
reticle can be held whilst the reticle experiences relatively little retaining
forces, acted thereon by the reticle holder, so that reticle damage or

20 fracture can be prevented. The present assembly of a reticle and reticle
holder can have different appliances. The assembly can be used, for
example, in combination with a lithographic apparatus, reticle inspecting
means, a reticle transport system and such.

According to an advantageous embodiment of the invention, the

25 reticle holder comprises at least one movable reticle retaining element
which is movable between a reticle blocking position and a reticle
releasing position for providing said form closed blocking state and
releasing state respectively, wherein the at least one movable reticle
retaining element is arranged to be fixed in the blocking position.

30 The reticle can simply be fixed in a form closed manner by fixing
each reticle retaining element in its blocking position. The reticle is

released when the at least one retaining element is moved from the



bl ocki ng position to the rel easing position. Preferably, the distance

bet ween each of the reticle retaining elenents and the reticle is | ess than
about 1 umwhen the retaining elenment is in said blocking position and the
reticle is held by the reticle holder, so that the formclosure of the 5
reticle is _rel ativgllty tight and reticle venment is prevented well in said
at least dHELh-Pdion. Furthernore, the’distance between each reticle
retaining elenent and the reticle can be, for exanple, |arger than about 1

m parti culbletkingpogitiorhtnthe seleastng ppsitinre Prefenably aths distagse t han
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viding said formclose ocking state_an rel easi state respectjvely.
Thg reticl getaining gemens andtee retiglerearmbsn e@‘%‘ﬁﬁ’iﬁéﬂgﬁﬁer ﬁ@%ﬁ%t saiyd
substance into the solid,stat The refikphe 1S e tance
i s brought Wt _Bam‘éu #36}%rihgpa{f%c_)uﬁhébﬁf&{éﬁ%eeﬁﬁgtscﬂég%}%gr ?#?ﬁer ent
material s ighdliff { ehNtwhehthe rEtfirfHR et IBYn RedReleRing Positiammbe, one
or nore fluids, a thernoplastic and/or a conbination_of these or_any, ot her

sui tabl@ supovitrenosghdspane foraeleasingithegepisle. (Rpidedistpnee 13 psefsrablyt hi gh
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state can hfotableuretafriitigeelehontsasgrmelerably icqnirbliidaby suifatilbeontmold. The

substance can be contained,. for A  exanple, in flexible container to prevent
that the rdnrFens, peithat theJoem ¢lpsuse capds § e%t%%ﬂﬁ?mafé i caid "

deformabl e state. MLAINGHSQ frkhef ERBIIABAGIER irferitth,| theaiqe, the

reticle holder conprises at [east one Inmobvable reticle retaining el ement
whi ch 1§ PIYddep tondprises at least a substance, for example a freezable flui

and/or a ferromagnetic fluid, which can be brought into a solid state and
a deformable state for providing said form closed blocking state and
releasing state respectively.
The reticle can simply be fixed in a form shaped manner by
20 bringing said substance into the solid state. The reticle is released when
the substance is brought into the deformable state. The substance may
comprise different materials in different forms. The substance may
comprise, for example, one or more fluids, a thermoplastic and/or a
combination of these or any other suitable substance. Said solid state can
25 be, for example, a state of high viscosity of the substance, wherein the
substance has a lower viscosity in said deformable state. In case the
substance is a fluid, said deformable state can be a fluid state, for
example a liquid state, of the fluid. The substance can be contained, for
example, in a flexible container to prevent that the reticle holder looses the
30 substance when it is in said deformable state.
According to a preferred embodiment of the invention, the reticle

holder comprises at least one immovable reticle retaining element which is




arranged to abut at |east part of the reticle for holding the reticle in
said formclosed manner. The at |east one inmovabl e retaining el ement can,
for exanple, cooperate with other parts of the reticle holder, particularly
with said 5 novabl e retaining elenent and/or with said substance, to hold
the reticl formcl osed manner. The at | east one i nmpbvabl e retainin

el enent janﬁé}lrﬁl]r& serve to align the rbticle with respect to the reticlge
hol der, which can nmake the use of a reticle prealigner abundant, The

i nvention farrenged telahutsat least past ohtherpticly fog helding the getisle inpsaid

reticle an t As follows fromthe above, an assenbly of a
reticle an§°@t¢l§ngqﬁ%ﬂ§er' Is known fromthe art. The reticle holder nay be

used for facili tal’ﬂhigat hea staorid lrnmdvfatﬂéleetahm:g elerhent cana{ forcexaripde,
reticle hol der usedtotrwa‘.ng%ﬁort cletoadfro ar ticle
stage. A du@é’&?ﬁ%{%\fj&&bf)ﬂl@ pags O@Id‘?rs Pantigu hol der
needs {8 DenbeaBICbinRy JBfmdift Al forBath LhRI éﬁb’s&{rﬁ:é Stotﬁbla for

instance, in a storage of storage and/or transportation t ereo The
renoval of ihteeforehiciésed aiaiener. ' Baciat ieadtaont immovadie retaineng widaenhd

I ncreases nmachjpne, costs th | em of suc asse \ that a
desired pr(?tf“il"sé'l SBEHSFBYF? %n t?‘et%é'mﬁ%t‘ﬁ"wé'eﬁ})? El'beeﬁ?tqblﬁ lﬁ?@erm icle
hol der i's rghRd &&hhﬁk@ﬂhb%@éfar@ﬂ%l@b%ﬁl ﬂé}ealﬁﬁﬁdhh@m ng of the reticle
onto the holder takes relatively mnuch time, Teducing the throughput of a

| i t hogr aphi ¢ appar &theimrention ﬁagtmprrctatnartgfaaaysnemgommmgﬁm i zi ng such
reticl reticl hoI T present invention ainms to provide
a systihl \ﬂ?&ﬁgf Yo raetrF%?% "ad'gPsf‘% EPQFeﬁbI der can be positioned relatively
preci se and fast WAﬁmeﬁ@@cﬁomtmeemdveqtaheasse%ﬁbw of agretizlé had retiléi on,

this is achieved. b system corrprlsm n nbly of a reticle and
reticle holhpder a%imwn feomatthecardt Ther Béﬁ“c"t@ay% Ofhe reticle

e e L e
ot her, wherlsd unsedeodeansport a$eacreattgaddtfoonhea eetickasthge. A dlsadvantage of

15 the known assembly is, that the reticle holder needs to be removed from
the reticle when the reticle is to be placed, for instance, in a storage box
for storage and/or transportation thereof. The removal of the reticle holder
leads to handling risks, lower MTBF and increases machine costs. An
other problem of such an assembly is, that a desired precise positioning

20 of the reticle with respect to the reticle holder is relatively complicated.
Therefore, the positioning of the reticle onto the holder takes relatively
much time, reducing the throughput of a lithographic apparatus or
lithographic manufacturing method utilizing such reticle/reticle holder
assembly.

25 The present invention aims to provide a system, wherein a reticle
and reticle holder can be positioned relatively precise and fast with respect
to each other.

According to the invention, this is achieved by a system,
comprising an assembly of a reticle and reticle holder, as well as at least

30 one detector, wherein the reticle comprises one or more markers, wherein

the reticle holder and the detector are arranged to be kinematically aligned




reticle markers for positioning the reticle with respect to the reticle
hol der. During use, the reticle can be aligned with respect to the reticle
hol der fast and accurately, making use of kinenmatical alignnment on the 5
one hand and marker-alignnent on the other. Preferably, the reticle holder
I s being ki %bjﬂly aligned with respect to the at | east one detector
first. After 't I gnnent of the reticle” holder with respect to said

ol dor Ut | TR TGSBEEGER PORD GRhEh: WARERRLINS B9 csiPhis arutesd b detegt said' ©' ©
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reticle stage of t MRreferablyrtdsnreticleholdenis beingkinaragtically adignedswi

di Ty i q ) ] " .
fur ther ' r edeePell & PAE REIDEE, 8€ WRlediBr TSt 'AGBLHIP RSBRm ¢ P e MUcle
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uring the aljgnnment thereof. |n that case, e ali nt, o e reticlke
can bg achi‘@&_@g‘eﬁﬁ?ﬁt F%Fé? irGEPiﬁ ]EPG%{ Qieag é%?ﬁpﬁg‘?%gt% ‘érso%%' Sa
wher eagghangleLpg! F%‘ﬁnsﬁ%géé%'@yre% e S pBERlorld shbR withi fdspeanth ehe

reticle fromthe storage - are reduced. 25 For exanple, in a method for
al i gni ng a reticle helden, thaesheaeticte abtainsiacterthin desiredhpositioanwith of t he

reticle and reticle holder c be placed i st.or finhsty, After
hat - the. HesPEFblSHIE Holer dORdRatrtGre prafeBrRliBklieg Mo gHBER. b
respect to wagHoAlBNuitdble forlasigy tid feticledn Dlithegplatiappamwuker s and
mar ker det eé:\(?sgrg. lThemal [ gnrre?t of The reticle 30 lem@%h pr}gsp?eﬁct to the

reticle holwidhoushasingiie reakign therraticde avitle reapedato thiesetielesRoldsEd above,
s 58! Hiaihelh e ek R ARSI B i el gt pae L o
The st or agerebiele haldgr, theatetiche hald@nean bet trahsported, for instadee, to a
reticle stage of the lithographic apparatus for placing the reticle directly in
a predetermined operating position thereon, without any further reticle
alignment steps necessary.
20 Preferably, the system comprises at least one storage box for
storing said assembly at least during the alignment thereof. In that case,
the alignment of the reticle can be achieved in a relatively clean space,
within the storage box, whereas handling risks -caused by any removal of
the reticle and/or reticle from the storage box- are reduced.
25 For example, in a method for aligning a reticle with respect to a
reticle holder, the assembly of the reticle and reticle holder can be placed
in a storage box first. After that, the reticle and reticle holder are
advantageously aligned with respect to each other, for instance using one
or more reticle markers and marker detectors. The alignment of the reticle
30 with respect to the reticle holder can be the same, for instance, as has
been described above, such that the reticle holder can place the reticle in

a operating position without any further reticle/reticle holder alignment




assenbly before and/or after the assenbly is to be used. The assenbly of the
reticle and reticle holder nay be arranged in various ways. For instance,
the assenbly may be an assenbly according 5 to any of clainms 1-7, such that
the reticle holder is arranged to hold the reticle at least in a form

cl osed manner_in_at |east one direction vgwn the reticle holder is in the
bl ocki ng stPlt’21.008re the reticle hol der §s arranged to release the reticle

when the reticle holder is in the releasing state, This provides the
above- ment ingedédaThenstagage doxt ¢an petact|thsrlignadseticls/ seticledhalderret i cl e,

According tao one.e | ment,, the syste e pert  structure for
supporting q*gnﬁéy{%q(}gr%gpgélp,r aa}]egﬁ‘]eng%‘%egﬁggﬁsc urgg conpri ses docki ng
el enments, or docki Mheafssdibp of wié eéticleearnd ratigkdhbhieranaydsaterasiged in
docki ng apertures, or docki ng el ements, of the reticle 15 h 1der f qf.
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| nventi on, tbf}%ﬁé‘aékesﬂfer piicledyhen SHRRRE IS holddristin Bid peleagirgstate. This

ki nematically docking a reticle holder storage box, wherein the support

structure iprozides the ahgee-mentioredaduantagey of shrifagmaclosuretisxatinmef whi ch
I's bei Tg hetltl;% I N, ?ai d storage 25 box. In that case, the storage box as well
as thelPet i@CdSi%er contained therein can be ali gned accurately with

respect to each ot gicording b6 onelgrabolirmehtcthy systéne cehmprsepassupmpontng
and/ or transport of the reticle can be effected in a.relatively sinple

manner and atéu@t;ur@eﬂoy supporting the F‘Pﬁﬂﬁf@@fiﬁﬁ WHCESE @%FWPE S,
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ore nore of 'sa r tructure, can ced.” Al'so, the costs of a
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structure, wherein said detector is located in a certain detector position
with respect to the support structure for detecting said reticle markers.
This provides an advantageous construction for docking the reticle holder
and aligning the reticle. In one embodiment, the support structure is

20 simply integrally attached to said detector.

According to a further aspect of the invention, there is provided

a support structure, arranged for kinematically docking a reticle holder
storage box, wherein the support structure is also arranged for
kinematically docking a reticle holder which is being held in said storage

25 box. In that case, the storage box as well as the reticle holder contained
therein can be aligned accurately with respect to each other via the
support structure. Therefore, positioning and/or transport of the reticle
can be effected in a relatively simple manner and relatively fast. Thus,
manufacturing costs of devices, manufactured using one or more reticles

30 which are positioned using one ore more of said support structure, can be
reduced. Also, the costs of a lithographic apparatus can be reduced when

the apparatus is provided with one or more such support structures



support structures. The invention further provides a reticle holder which is
characterised by the features of claim19. 5 Such reticle hol der provides

t he above-nenti oned advantages. Particularly, for the case that the reticle
hol der is a holder of an assenbly of any of clainms 1-7, a reticle can be
held firm { reticle holder in saig at |east one direction,
preferably%ﬂﬁﬁﬁbaﬁ(%he application of reticle force fixation or using only
a small anmount of force fixation. Such reticle 10 hol der can be arranged in
di fferent \@nd/oriwhencthecappam tgsr iscarrapged to maksruseof ppe araese SUCh f r ame
for support] ' . Besides, the reticle holder can be a reticle

st or age boﬁ#ﬂﬁ%ﬁ?%gﬁg%%gég'the storage box can be arranged to hold the
reticle directly, Vi givertioh fietther rosidesta betiole heldérbyhimdyisot her reticle

hol di ng means. Furthe re, said retjcle hplder 15 can be, for exanple,
part of a Wﬁﬁ@%égg'dgﬁ é@t‘éresse flaim fJéticI e holding frame, which can
pe remyed from a IS Pk NAdR MOVRRI the Abofe-rdnfhel divaiigedOX can

be provided which i's arrange contai ning one or nore I nner storage
boxes, wherRarticedatly| forethescasatjeat thex retsclarheldgeds asheldestaf dreakstmbly 20
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relates to a storage box. According to th% I nvention, the storagibox S
char act er i geticky/hpkierrean leea reticlel storagp boxgin that sasents SHragRdMPet i cl e
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can be, for example, part of a storage box, such as a separate reticle

holding frame, which can be removed from a further storage box part.
Also, an outer storage box can be provided which is arranged for
containing one or more inner storage boxes, wherein each inner storage
box is arranged as a reticle holder.

20 Besides, for the case that the reticle holder is a holder of a
system according to any of claims 8-16, the reticle and the reticle holder
can be positioned relatively fast and precise with respect to each other, for
instance such that the reticle can be placed directly in an operating
position in a lithographic apparatus utilizing the holder. Also, in that case,

25 preferably the reticle/reticle holder assembly can be stored in a suitable
transportable storage box, for instance for protecting the assembly during
storage and/or transportation thereof.

The invention also relates to a storage box. According to the
invention, the storage box is characterised by the features of claim 20.

30 The assembly of the reticle and reticle holder can be contained

by the storage box, for example to store the assembly in a well

conditioned, relatively contamination free environment. Furthermore the




I nfluences. Since the storage box is arranged to contain said assenbly, the
reticle can be handled with ease. For instance, the reticle hol der does not
have to be renoved fromthe reticle in case the reticle needs to be stored 5
in the storage box. According to a further enbodi nent of the invention, the

storage b ni.ses at | east one retaipner which is arranged to retain

sai d retic@w&gr when t he retainer isgin a hol der retaining state,
wherein the retainer is arranged to release the reticle hol der when the
retai ner i $tPrAgObABIARY SeEve e Prgtentfadd apsemblyifeom adyerse mgrhpaiGadt aj ned

in the stor aky: W Il 2l 00: S A ' 1 Szl t
handl i ng p(%f;iglﬁgl |é?| gls%oéf {I}%S‘c’&ﬂra g[bﬁcfgls;%ﬁ rnr gt% }cigﬁog@é]%ﬁaggrs%ég?gﬁgﬁ?ﬁ% pﬁe
respect t o rehelestandgehbhndledrovith ease aFfoeindtaaceethe iretiblz helderalvdsenatoved
fromor to,the storage bo en 15 the, retainer, i s i.&esaid rel g)?sin t at e.

Besi des, a l1a¥S @ Be gmayed,{rom the ggiicle in.casq the geticle nerds to0e Heredr i s

retai neg bB{nst‘P{edstb?ééé Bk i N the storage box. The reticle can, for exanple,
be renoved fromthe Storage box without the reticle holder for cleaning

pur poses. Accor di ndiacordingtpadurtien embodimentmf, thehmvensiongdhiemstorage 20
arranged tq cooperate with a, support.strugtuyre of claiml7 or 18.for..

i nonat | cal1GF SUORLIES Helears PABTaBineHRh s Rrrasti e o @R SRR tGE | he
storage bohdldepidict 8t Yetiihef a8 iy af holdepaeedining wehtd, Rthersihdheet ect or can
detect said reticle marker sinply opti Caltilq)iqdu“ ng use, using. relatively

si npl e opt iTetAIngEtis ervanged 4o TriCasedhemeticls beldenwhern the retaineris o a
it hoggaph!}_&lagp%]%agﬁq% %{%{ea devi ce manufacturing nethod. A |ithographic
a

apparatls i's a machine applies a desired pattern onto a target portion
of a substrate. Li tThegretidlechdadpacahuse eetainéd inthd, stboage bardtewill,n t he

manuf acture Qf .integrated circuits (1Cs). .In 30 that circunstange, a
patt er ni ng.‘-}'Fél%Q,g sbag.g}{e.ggngrni‘gxks, “HgVOY)‘ze"" U%eeeaf’gﬁlr’gﬁeﬂ%?% ltée%Pfga‘?t pattern
correspondifggclePaAl refly Hider 5@&&%8 witlf rédpect3BAHeN$Dragé R Forn be

i maged onto a target portion (e.g rising part P1721.010 9 of one or

several di ésjtanre thebreticlk & @elgéala hei inoved fraieed te ithe shasage beyavhen
15 the retainer is in said releasing state. Besides, a reticle can be moved from
a reticle holder when that holder is retained by said retainer in the storage
box. The reticle can, for example, be removed from the storage box without
the reticle holder for cleaning purposes.

According to an aspect of the invention, the storage box is

20 arranged to cooperate with a support structure of claim 17 or 18 for
kinematically docking the storage box thereon, wherein at least part of the
storage box is preferably optically transparent, such that said detector can
detect said reticle marker simply optically during use, using relatively
simple optical detectors.

25 The present invention further relates to a lithographic apparatus
and a device manufacturing method.

A lithographic apparatus is a machine that applies a desired
pattern onto a target portion of a substrate. Lithographic apparatus can
be used, for example, in the manufacture of integrated circuits (ICs). In

30 that circumstance, a patterning means, such as a mask, may be used to
generate a circuit pattern corresponding to an individual layer of the IC,

and this pattern can be imaged onto a target portion (e.g. comprising part



of radiation-sensitive material (resist). In general, a single substrate
wll contain a network of adjacent target portions that are successively
exposed. Known |ithographic apparatus include so-called steppers, in 5 which
each target portion is irradiated by exposing an entire pattern onto 10 the
target portion in_gne go, and so-called scanners, in which each target
portion i s R 240034 Ped by scanning the paﬁ%ern t hrough the projection beam
in a given direction (the "scanning"-direction) while synchronously_ scanning
t he subst r afeopaosl deveray dies) pnpmsauusératcdetgqi%swp@c‘ﬁrﬂi{ﬂﬂ that basd layefo an

t of t ' tion, .th | S, I.ded ' '
comor 1 s ng ol dRa e SRS SRE Eileidl RS oUR genbal & SR sABRERE by
radi ati on; cantiardetsdritccoliadjacent sanparpompnzatir aienguorsssively he 15

patterning neans serving to inpart the projectjop beamw th a pattern in
its cross- sEposed; Knowvs mapg@a@%&mamémﬁap&&ﬁgsa-%k& PRPPETSINR

proj ection e | i NQ: r i el I on
ot "t he. SubaTHEHEAGE taflclidplic FadBltt A EaRRARL U Enfire Pl BRIy
accor di ng ttheaaygelf pottidminlonk godand sai-calded scanaesy,sirewhach eadhrtgarget any
of clainms 8-16 and/ or &t@él‘gg}st one support Ettsru ure Aac or di ng to .claim 17
or 18 and/ QOTHEN BMTadided &Y BPANPEIEIE® BRESHY hﬁ(’?g A phojgcten biam, - o
| east one $hof aaR.DalcBEGRr @heTstanaliy ddiretabAPwHite dymotiiaiaidye. the

gﬂ;% (@11;1 !
above-nentioned advantages of said assenbly, sald system said support
structure, ssanthingdhegailstratmpacalleamant:patadlel hoithis diestionovi ded to the

osi 1 Bled relat 1 vaGForeiek 1 & aorets ofdPeClveRpe e i RESUSEAEY ¢ can
have a | owipheghepHiccRpparatithteémprisiAggh productivity. Moreover, the
reticle can be-aligned With respect to_the reticle holder preci stel y and
fast when using saian dhaminatian/ sistes) Prapeyiing a projection beam o

radiation;

- a support structure for supporting patterning means, the

15 patterning means serving to impart the projection beam with a pattern in

its cross-section;

- a substrate table for holding a substrate; and

- a projection system for projecting the patterned beam onto a
target portion of the substrate,

20 wherein the apparatus comprises at least one assembly
according to any of claims 1-7 and/or at least one system according to
any of claims 8-16 and/or at least one support structure according to
claim 17 or 18 and/or at least one reticle holder according to claim 19
and/or at least one storage box according to any of claims 20-23.

25 Therefore, the above-mentioned advantages of said assembly,
said system, said support structure, said storage box and/or said reticle
holder are provided to the lithographic apparatus.

Particularly, the reticle can be handled and positioned relatively
fast using the reticle holder, so the apparatus can have a low overhead

30 and achieve a high productivity.

Moreover, the reticle can be aligned with respect to the reticle

holder precisely and fast when using said system and/or said support




P1721. 010 10 structure, preferably such that the reticle can be placed on
the support structure for supporting patterning neans directly, using the
reticle holder. According to a further aspect of the invention, a device 5
manuf acturing nmethod is characterised by the features of claim25. A

substrate i sw%r o§i1 ed, wherein a proj ect& n beam of radiation is provided
usi ng an i 1H 1L920on system Patterning ans are used to inpart the

projection beamwith a pattern in its cross-section. The ajterned beam of
radi ati on is¢rgeteirec peefesably suehthat theretigle ean th?eP@egLﬂ}EttEStS@PI@rﬁce at

| east one | NG ] | = one
syet em acoot Y O ot g paRinine bl dirépuf tistle fle readte
struc'él_ure fmﬂ@fﬂi ng t90 cld;ai m 17 ?)r 18 and/or at |east one reticle holder
according to claim19 and/or at ast one storage box. accqrding to any of
claims 20-23 is uséFCPEAINGBLG é‘lf@rﬁéﬁd??m{?t Q)fon@eg’lnvﬁﬁ‘;i@rﬂa ﬁgﬂcglges canybe
handl edsef i ohaplde A I:@@a?%s“ SiAlRErist Ay fid fdRused obelaith Rgned

accurately, using re . e alignment’ steps. Although specific
reference may be nedsubstrate ds tprevided, vheeneie a projectinndresshiaf raghatienus in

t he manufacture o Cs, it should he underst hat | I |

appar at us de& PVB{?G{ Hejng ﬁnn@}lrﬂ 107y SEP{Fay- Qgﬁphg}s %ﬂeﬁaﬂéségqﬂﬁggaﬁ hg
manuf act ur §ufifar thegsjectioR beadh wivh epatterfdhded efosindesiedrcThen patterns
for magnetic ‘domain nefories, |iquid- crystal displays (LCDs), thin-film

magnet i ¢ hagzdternadcbeanmeot radiasionais periaCteg ontap fREES PRrtioROf the { he

cont ext ~of suyc | t er-nati ' i "\waf er" or
Cai'er hareiiTaty e Bk afdraRPhhe HrBRbi Atortate (¥ phI DI AR MK T
'r'\: trJ gstn r ?nta e"abrgeu / ort &F wsé pm;)et ?jasfém aee??ﬁh'gvtel any o]l“hmi_nmfstlétamd/eilreitr kedst ok
y processed, before or_ after ex ure, in for anpl e _a trac
(a tool thdmne §BPRAFY §%ur%§caoxcapsrt0&lalmglsqfefelt%aadé OF &t 8RR: SN
devel 0ps ! hgyRXPRSRILY S8lctdinglto187h 10 BEY /BF at 188REHE ol boher e
appl i cabl e,” The disclosure herein nay be applied to 30 such and ot her
substrate prvoediigitp aayl of claimsH0-23 tseused for reticladyandling, oae 954500 €

than opge. Lol aAR % hindiPbrldehfHn Saflly  Bebfs! thérefitfPdad B 11
aligned accurately, using relatively little alignment steps.

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

20 other applications, such as the manufacture of integrated optical systems,
guidance and detection patterns for magnetic domain memories, 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

25 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 to a substrate and develops the exposed resist) or a metrology or
inspection tool. Where applicable, the disclosure herein may be applied to

30 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 termsubstrate used herein may also refer to a substrate that
al ready contains nultiple processed |ayers. The terns "radiation" and "beant
used herein enconpass all types of el ectromagnetic radiation, including
ultraviolet (UV) radiation (e.g. 5 having a wavel ength of 365, 248, 193,

157 or 126 and extreme ultra violet W) radiation (e.g. having a
wavel engthﬁq;?qlhgqpange of 5-20 nm, asi\'}:;ell as particle beans, such as ion

beans or el ectron beans. The term "patterning melans" used herein ng.u'td be
ta a

broadly i sodhatdhedtess pubstratadises hersis maxalsafefsd tosa FUbStas
et : hih ] ti h )
projection aige%cg,reg&mlhg rﬁu@@%#eeé%edeglﬁ%é??géggs section such as to create a

pattern in et portion te. It should be noted that the
pattern inparted tTHeerpiofeatiationbeand fissambiusedasetejncoraogspassiallo t he

desired pattern in the target, poriian of the.subsjirate. rall t he
pattern i mi¥PER @l ClEQRRMGEHCHC] aB@ﬁanIP_ﬁlEg é‘?ﬂbﬁ& f@(}ifﬁgﬁﬁ%r"a& 15
functiogal Heifik d HelefthoB68024802080 157 &N EobAIAflakPEki@ie alel-as an
integrated Circdit. Pattétning neans may be transm ssive or reflective.
Exanpl es ofviolea{EEAinagliaandeigHavieg rewhvelepgth rinnthenrangd of 9r2Qunmalys, and

ble L S, K 1. k in lith d 20 includ
ook types SUBRIAS BRraly Dopine; nuela kuoeai vt ClAp o eq "

phase-shift, as welihagerygtpatierAitl)y hibdis?kudetdRereifnsiecalipbe broadly
programmabl e mrror array enploys a matrix arrangenent of small mrrors,

each of whiinterpantasbasmefarringté means thatean de used e dapalsh a PHISAHAR
di at i in diff t di i ons. j:n.thi ted
oam | $0padtarnatith s, PEYERh LS ko g Spctibaslich, BBt Kreal 8 ptce el ©

beam i erni ng nmeans,

structure rayghteprticraf the suthteatel ot shealipbe, notedcthatethebpattérxed or
novabl e as required and which may ensure that theypatterni na tq ns is at a

desired poémﬁﬂi‘ﬁ?dftﬁrtll"@xﬁlf%ﬂéﬁ%t al"’ééB%Xftnqth’iaﬁél pPrITEEPPD fem Any
use of e G HE R IR B8 KorBh UMHEBRrARASGERE AR YnonymoUS

wi th the nore gen rm " patCerning nmeans”. The term "projéction systent

used her ei rpsthert impartedtolthe projestiprebeamawilt coorasposichtp apamissilaypes of

Pr o) ectlison fa%%tti%nr}al ilg}(;(!:rulq‘il ggdeliljigez Jt')eg)r}go c11ezated in the target portion, such as an
integrated circuit.

Patterning means may be transmissive or reflective. Examples of
patterning means include masks, programmable mirror arrays, and
programmable LCD panels. Masks are well known in lithography, and

20 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; in this manner, the

25 reflected beam is patterned. In each example of patterning means, the
support structure may be a frame or table, for example, which may be
fixed or movable as required and which may ensure that the patterning
means is at a desired position, for example with respect to the projection
system. Any use of the terms “reticle” or “mask” herein may be considered

30 synonymous with the more general term “patterning means”.

The term “projection system” used herein should be broadly

interpreted as encompassing various types of projection system, including



refractive optical systens, reflective optical systens, and catadioptric
optical systens, as appropriate for exanple for the exposure radiation
bei ng used, or for other factors such as the use of an imrersion fluid or
the use of a vacuum Any use of the term"lens"” herein may be considered 5

as synonynmu ] t he nore general term ' projection systeni. The

I 11 um nat {Tg:’rﬁ%\,\fsbgﬂ may al so enconpass C:J;l?l ous types of optical
conponents, including refractive, reflective, and catadi optric¢, optical
conponent s refractiveantiea], systemisn geflestivaaptisal systems yrdjcatadioptriseam of

radi ati on, I A :

col l ecti velt)%q}d)claﬁ ?ﬁ&%ﬁg}) gg%{ﬁgr 0? Y%tgr@ge Qgﬂ{ﬁ F?{’ﬁgg?gfgﬁﬂggh%ﬁgﬁg‘%%n may be
of a type hihpaisedy ordoalothet fgepresuchy @s shéstscadfean alimergiandluid omo or
nmore mask tables). In such "nulti Ié?? F‘t age" ,gachj fles the a ditiona‘F tabl es
may be usedhei$faphfivacuWRn. ANepas £ Sh¢ I ey NEEFIRMAYRE GARSIHFTERe or
nore tahle ' I xrd & ki I exposure.
The 1i tﬁog?‘as\;g%}l}rl(l:& pg)rl%t‘ggt%ngﬂf g?@%%n%?pg&??pg?ﬁpgi&néﬁgdéubst rate is
i mrersed in a |iquiThe#lumination|systeral malyi ajlso resfocspass vaniges, typesgf
water, so as to.fill a space between the final el enment of the. projection
syst em and QM@%@S&P‘A%%:&H&&%‘%& Il'q'tﬁfﬁﬁtﬂ’se’ﬁﬁge % %8§5‘%?$]é73)t$% ot her 20
spaces in (hRiddliReepaRehts RRPAITatHAE, éﬁapmg,lrw @ntrellivgethé peojeesionand

the first el'enment of the projection System Tmmersion techniques are well

known i n t Heamtoffradiationcasdmspciheompansnisi mayalsarke wfe K below,

syste Enbedi penis of.the ipnventlen . w»l | now be described, by way of 25
exanpl onl%p?lde\?ﬁ?'ﬁfyr%? élrrég@@r&oat%% &?‘o‘npanyi ng schematic drawi ngs in

whi ch correspondi ng‘}{eeﬁgﬁm}ﬁg@was-amgim@y beasira eppe hdivingg pwot(dnahnd in
whi ch: - Fisg. 1 depicts a ithographi C agpar atus accordi ng t% an
embodi ment stegelher mrrenswlstraty tables jand/ oF kwgRr mareymagk iablesiain suchy

cpee . anf P Rge! i FEVLTED h) BRoNERY B ST h AL
preparatory steps may be carried out on one or more tables while one or
15 more other tables are being used for exposure.
The lithographic apparatus may also be of a type wherein the
substrate is immersed in a liquid having a relatively high refractive index,
e.g. water, so as to fill a space between the final element of the projection
system and the substrate. Immersion liquids may also be applied to other
20 spaces in the lithographic apparatus, for example, between the mask and
the first element of the projection system. Immersion techniques are well
known in the art for increasing the numerical aperture of projection
systems.
Embodiments of the invention will now be described, by way of
25 example only, with reference to the accompanying schematic drawings in
which corresponding reference symbols indicate corresponding parts, and
in which:
- Fig. 1 depicts a lithographic apparatus according to an
embodiment of the invention;
30 - Fig. 2 schematically shows a partially opened side view of a
first embodiment of the invention, wherein both the reticle and reticle

holder are stored in the storage box;




- Fig. 3 shows a viewsimlar to fig 2, wherein the reticle holder is being
held in the storage box without the reticle - Fig. 4 showa viewsimlar to
fig. 2 wherein the reticle holder is renoved fromthe storage box; 5 - Fig.
5 schematically shows a top view of an assenbly of a reticle and a reticle
hol der accordjng.tq a second enbodi nent the invention; - Fig. 6
sphenaticaﬁﬂ}%ﬂﬁ? a partially opened sg e view of a further aspect of the
second enbodi nrent of the invention, wherein the 10 reticle is, transyersally
fixed in the storageFigx3 skiaws asiewsigylateto ﬁgﬁ,gﬁ!he%eeﬁéh&tﬁféw¢$loﬂﬁfm a

top view, simlar,to. fi 5 | [ of the invention; - Fig.
8 schemat i &%&P%HS&% lﬂqupSt\(/)?%%v?bg%‘mtgPﬁ?gﬂgirgﬁege, of a fourth enbodi nent
of the invention; 15FigHghdw acfiewssinsitdr o figo@swherstitethe soticié heolder ish

enbodi nent of the invention; and - Fig. 10 schematically shows a top view
of a sixt h reFsyEdnERm the steragenh@ki i on. 20 EMBODI MENTS Unl ess specifically

indi catgd, in this 2Rkl §achiinahEAP SAURA Afop vidk ot an adbeibly F o511 | ar
0o0od as

ternms shoul d be unders nmeani mg a value ~which can at | east deviate
pl us and nirstislel@néod reticleHeolten taconedingstosalseeondi gqubedimeotheddhecal | y
depicts a lithographic apparatus according to a particular enbodi nent of
t he i nvent "BRSTI¥RAB: apparatus conprises: - an illum nation system

(illumnator) IL far mg%igéﬂwnaﬁéﬁw%ﬁb%té rEafiy dPerdd SRIY wewoof 4. 9. W
radi ation, EUV radiation or an other type of radiation). P1721.010 14 - a
first suppdurthemaspestef(thegsecondhemhasimentivaf ther inyepsion, iwiaergiathér ni ng

nmeans . g. sk) MA and ,copnegt.ed,t o fi Lt.L.and PM f or
mcour at0i y TEHSH Fotres ERe BERRER iR ekt R i oph olBREAS.
- Fig.7 schematically shows a top view, similar to fig. 5, of a
third embodiment of the invention;
- Fig. 8 schematically shows a top view, similar to fig. 5, of a

fourth embodiment of the invention,;
15 - Fig. 9 schematically shows a side view of a fifth embodiment of

the invention; and
- Fig. 10 schematically shows a top view of a sixth embodiment

of the invention.

20 EMBODIMENTS

Unless specifically indicated, in this application, terms such as
'circa’, '‘about’ or similar terms should be understood as meaning a value
which can at least deviate plus and minus 10 % from the mentioned

25 value.

Figure 1 schematically depicts a lithographic apparatus
according to a particular embodiment of the invention. The apparatus
comprises:

- an illumination system (illuminator) IL for providing a

30 projection beam PB of radiation (e.g. UV radiation, EUV radiation or an
other type of radiation).




itemPL; 5 - a substrate table (e.g. a wafer table) WI for holding a
substrate (e.g. a resist-coated wafer) Wand connected to second

positioning neans PWfor accurately positioning the substrate with respect
toitemPL; and - a projection system(e.g. a refractive projection lens) PL
for 10 irraﬁﬁi?rﬁa Battern i mparted to the, projection beam PB by patterning
means MA o 03 get portion C (e.g. ¢ ﬁ‘prising one or nore dies) of the
substrate W As here depicted, the apparatus is of a transm ssive type (e.qg.

enpl oyi ng a transntssi iestrsuport Atraehuei (0. 3 mask talygl Ml foneyppetnga 15

reflective type (e.q._enployi ] : a-fype as
referred té’%&&?&?gq&ﬁ%ﬁgl(?éﬂaﬁgggﬁ F{ﬁjs‘?ag@?éﬁgg%{é’bdgg)mﬁﬁta%%%{ugﬁ% froma
radi ation peans®MNbGor Abeusately positibriing the pageaning ey withsrespecbeo
separate entities, for exanple when the source is an exciner laser. In such

cases, 20 dtandddrce is not considered to formpart of the |ithographic

apparatgs and the r adiahlon DRagi & D338l ESTE! T BAU6RISR O Lhe

illumnator IL with del'ivery system BD conprising for
exanpl e suisidsteatedergcd resisticonted wafel)oV andeamnecpeddesecondot her cases

the source may, be integra rt of the, apparatus or__ex e en the
source is Q%tl%%mﬁqr%ﬁr%“})%ﬁea% ElVSPPSIHPTING tI"Flsi}ﬁ?ﬁgg{ﬁwf ' toget her
with the %ggé&e{d#ﬁﬁypﬁl%hgn BDif required, may be referred to as a

Sy e |

radi ati on tem umnator IL may conprise adjusting neans AM for
adj usting the angul-am priojeodonysysteny (ekgitd oefractive roweomio Al fer at 30

| . d/ ' di, al | -
and a- HAnerhagagdcPRYSTY PRty tARER S P LR EEL e eBE o ane. of
the illum natghs MR difrctdlitsdePportibraddield AWomphising bue deirwreldiegleoftiad | y

P1721. 010 15 conprises various other conponents, such as an integrator IN
and a condarbsdrateCV.The i |l um nator provides a conditioned beam of

radiation, referred {0.a3.L06.A" MEGPpANaARAE 5Fa tPANLAEsSvERFhE FE g,

uniformty and
employing a transmissive mask). Alternatively, the apparatus may be of a

15 reflective type (e.g. employing a programmable mirror array of a type as
referred to above).

The illuminator IL receives a beam of radiation 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,

20 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 comprising for example suitable
directing mirrors and/or a beam expander. In other cases the source may
be integral part of the apparatus, for example when the source is a

25 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.

The illuminator IL may comprise adjusting means AM for
adjusting the angular intensity distribution of the beam. Generally, at

30 least the outer and/or inner radial extent (commonly referred to as s-outer
and o-inner, respectively) of the intensity distribution in a pupil plane of

the illuminator can be adjusted. In addition, the illuminator IL generally




intensity distribution in its cross-section. 5 The projection beamPB is

I nci dent on the mask MA, which is held on the mask table MI. Havi ng
traversed the mask MA, the projection beam PB passes through the |ens PL,
whi ch focuses the beamonto a target portion C of the substrate W Wth
the aid of tq%%5§g6nd positioning neans,PWand position sensor IF (e.g. an
i nt er f er om&tlrfial - ice), the 10 substrat &2table W can be noved accurately,
e.g. so as to position different target portions Cin the path of the beam
PB. Si i | acomprides Various pisriquRPageRtartighRa AN BHseRatorpdsandsh sensor

booi ¢ 11on_t REndEEReR R0 FheAfitinifot Brbyess, fonaRfbiey Yaath P radbHiaH 2 ¥
mechani cal refdrréd\talasf pojtbtionstedmPBy having dddsigedauadpnmitynagdner al |

novenent of the object tables .MIr and W will be realized with the aid of a
| ong- st r okdniaMItEdIstEdARON Jadis CEARSHBSCURTM a short-stroke nodul e (fine

PoSTL1 0gi Q) i Ciry{pFRiBRkbn a1 Y ThERRL Y FRERTadMINIEILR Hovever.

in the Case of a stepp opposed to a scanner) the mask tabl e MI may
be connect dwtld @mtlsd onasle@abler Mt Havingttraversed, the mask NA,fthecprojestson VA

d bstrate W b ' d [ k ali t M1, M\ d
SUbstrate HegRERPasass tareish she 19s Fo sy Bictiias b dhs-oeamh sty n
the fol | owihgedil S6RIdIEE BPHES subdbrate WNVHBRhERHE. oft the s&dhd pbbRidingnd

t he substrate taﬁe W are kept essentially stationary, while an entire
pattern i npreans RW and positipr sensar bBE4eng. anpindpeleremesricslayiedls 8¢ portion

Chen ohpr ¢ auttsiFalrab T s B o BEPREH OBl P e S & Bopftef (ot ' °
portion C ciffeRéhtetdioet portibnsi®in thegatBlof tiee bexinPB. Siadladly,tthe firgtosure

field limts the size of the target portion, K Cimaged in a single static
exposur e. MPORtoning means PM apdhanether poitigRsIen sy (é"hmﬁdﬁd“&rfe"élﬂﬂgh ate

table W adegaié&%f‘ﬂaeﬁig%( AC 1] SRR skl'h BcRubBtdrs ?%sgﬁ?grﬂeq_%qna@ktm with

proj ection eam1 s pr arget port a single

dynami ¢ ex pesﬁéel) to tHé pathlafchieybend PBy e iafterahethansedl setreeal xbireaWr

relati \llg t Om:[c.lsﬁ I1 rsalf'y, or during a scan. In general, movement of the object tables
MT and WT will be realized with the aid of a long-stroke module (coarse
positioning) and a short-stroke module (fine positioning), which form part
of the positioning means PM and PW. However, in the case of a stepper (as
opposed to a scanner) the mask table MT may be connected to a short

20 stroke actuator only, or may be fixed. Mask MA and substrate W may be
aligned using mask alignment marks M1, M2 and substrate alignment
marks P1, P2.

The depicted apparatus can be used in the following preferred
modes:

25 1. In step mode, the mask table MT and the substrate table WT
are kept essentially stationary, while an entire pattern imparted to the
projection beam is projected onto a target portion C in one go (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 portion C can be exposed. In step mode,

30 the maximum size of the exposure field limits the size of the target portion

C imaged in a single static exposure.



5 table MI is determ ned by the (de-)nmagnification and i nage reversal
characteristics of the projection systemPL. In scan node, the maxi nrum size
of the exposure field limts the width (in the non-scanning direction) of
the target portion in a single dynam c exposure, whereas the length of the
scanning notion determ nes the height (in the scanning direction) of 10 the
target porB1@21.810I n another node, the hBsk table MI is kept essentially
stationary holding a progranmmbl e patterni ng neans, and the substrate table
WF is noved or scaﬁnma@anmoaiepaheenaskrtpb?aw‘andtm pubsisate sablepWdm i s

projected onto a target portion,C .ln this npde epe 15
radi ati on %ﬁﬁ&%%ﬂ@%’éﬂ’%ﬁ%%?ﬁ%ﬁ%@ggﬁgﬁc{ g¢ h‘?‘ﬁ%@@aﬁg’q} s
updat ed as Hegeyiis gﬁloféfc&ed ofeh fm\g@tr?&;i@h C g sashplet dyhamiie e¥fosure)n
bet ween successive radiation pulses during a scan._This npde of operation

can be readiteyvelppityand direstioneekthe Sﬁbggr@éﬁ}abk‘awmf ¢latived bl e

patterning n sugh, as . r I e arr t 20
referred t 525%0@;; lﬁﬁﬁrmegngﬁ gﬁg;(@?_)&d{rg%{i?%tﬁgﬁo@? E‘Igaggol%gsﬁ%gcr i bed
guod_es of @@?ﬁt&iﬁtﬁé@bf&l@& bfﬁéjeeﬂlbnn?_dﬁanoPLumfsﬁmbr?dode, lnhfmrqlakimmt:h

ring use o e apparatus _shown in fig.. 1, prefera aretigle  .storage
box agcor disize ebthe, ggﬁ@é‘é%ﬁ¢l¢\h€iﬁ$ she gﬁé}% r(Prhth%ﬂoa‘éC%PHég 8'2@‘:588 r digng

to the pre [ pon:is - utd L | N ' of
schemat | cattynEiatEELPpftion ifld Sirfe dyblagi® (i I Whctdas s Jeheth
present enhbéiscanningbiisesdetesmineagdehbdeight Gni tte seanningdiyeatipn) ot or i ng
an assenbly of a reticle MA and a reticle holder 1. The reticle holder 1
can belOf orthet8rgelcBOTHOR; nenatic handling frame for 30 kinematically

aligning the reticlg Iﬁ{‘%ﬂ@&fhrrrﬁﬁﬁe?ihé enaslE Biblai MTeiRNee e essenthlyt i cul arly
with respect to a lithographic apparatus. The reticle holder 1 an be

arranged, fstatipnarpiwiding a@rogngmmablespattspaingmeanss @nsbthespbstiate 17
s descri bedBICRGAS oL OF ehaRRcEnlF B el ftinesial o the Rt 0 0
to hol d theydefhiis!grojdted chidi 4 tergtporeioneC. I ehiexeorde, ezdnerhlly eeputsedsur e.
15 radiation source is employed and the programmable patterning means is
updated as required after each movement of the substrate table WT or in
between successive radiation pulses during a scan. This mode of operation
can be readily applied to maskless lithography that utilizes programmable
patterning means, such as a programmable mirror array of a type as
20 referred to above.
Combinations and/or variations on the above described modes
of use or entirely different modes of use may also be employed.
During use of the apparatus shown in fig. 1, preferably a reticle
storage box according to the present invention and/or a reticle holder
25 according to the present invention is utilized for reticle handling.
Figure 2 schematically shows a first embodiment of the present
invention. The present embodiment comprises a storage box 10 which is
arranged for storing an assembly of a reticle MA and a reticle holder 1.
The reticle holder 1 can be, for instance, a kinematic handling frame for
30 kinematically aligning the reticle MA with respect to a certain apparatus,
particularly with respect to a lithographic apparatus. The reticle holder 1
can be arranged, for instance, according to the embodiments thereof




5 The storage box 10 conprises a base 14 and a cover 13 which enclose a
storage space 20. In fig. 2, said assenbly of areticle MA and a reticle
holder 1 is stored in the storage space 20 of the storage box 10. The
cover 13 is detachably coupled to the base 14, for instance by clicking

nmeans, cl armmﬁg spring means and/3r7 any other suitable neans. 10 The
base 14 of age box 10 is provided'with support el ements 11 for
supporting the bottom side of the reticle holder 1. i s advant ageous,

when the r @thoam ip digauies 15-§m dor heldingridhe reéméﬁé\ﬁt\satllfagt dyderanglesure as

cooperate f It g the
reticle ho ﬁo%%figﬁ{lﬁg, s(glé&g‘?m%nﬁ %%%ég%lﬁgﬁétél%g:bgdockl ng 15
can be achlaevanged tarialdstheaneticlé MAiins differentymanneg, forpetarpls by Strgeed

support elepgents 11, whilst the bottomof the reticle holder 1 is provided
Wi th taper&&osflél@el ving openings 9 for receiving the tapered support

el enentg 11, as | S’[‘Heeﬁt’drﬁﬁéwm%o 588 albdse Tﬂréﬁﬁgﬁd&r te kAT age

box 10 I's provided wt retal ners 12 are arranged to
retain theensiosd a storags spacm 20hdn fig. &, aspad mssemblytdfea peticlenMAcabddi nment ,

h retai i 12 whi ' d to hal h
Ceticl o noraBrIShafet T i€ Siiadis” e SfdPaie e 20 B Tk vigrend fex Mehlne
hol di ng st%@aﬁﬁ@ﬁ@déﬁhﬁa@lﬁ@oe@@dwmé basleoI, foit ihisEaki @S by ditkigg The
retaining arns 12 are novable to a 25 rel ea&agﬂstate which'is shovvn in

fig. 4, tomedRsselammpingmeans, SHrig means\an mano’fotthﬂ; smbhmamg can

D Ao Sl omgh Hox YT B BRI R PRER LR} Gor
spring neanmippdtisigcthe bbeton alide néithe Feticknhodklerrl. dmge@dviamtagmaml e, to

nove automat; cal ertain state when the storage box 10 i.s | ocated
onto or nedvh %pé{aﬁtratlﬁ?ege %ol amdk Ha Seppest C}HW%nﬁ%lic%'@rﬁtrﬂﬁgP >t

d ted at f
2 Fetai ni ngperaty uERAcH ofef &Y KitiotafitBdocRinllnhll GHLRIE M) 00, 0
state when rbtlelesholctag'el oorto thei supparticlemeads dﬂo&mmkmcmatmm eloekimg 15

Reverse noveme .the. retaini ng{ arm 12 ﬁqan be achi evgd f%r jnsﬁlanc
spri nglfeafén ?5\? icve in, ¥RFIGHS WAYS: 10F5i1Pg hEsing Lapered pinsshapy ners
12 can be aiR@€elements 11, whilst the bottom of the reticle holder 1 is provided

with tapered receiving openings 9 for receiving the tapered support
elements 11, as is clearly shown in figures 2-4.
Furthermore, the storage box 10 is provided with a number of
20 retainers 12 which are arranged to retain the reticle holder 1 in the
storage box, In the present embodiment, each retainer is formed as pivotal
arm 12 which is arranged to hold the reticle holder 1 when the arm 12 is
in a holder retaining state. This holding state of the retaining arms 12 is
shown in figures 2 and 3. The retaining arms 12 are movable to a
25 releasing state, which is shown in fig. 4, to release the reticle holder 1.
Movement of the retainers 12 can be achieved in different ways, for
example using one or more electric actuators, electromechanical means,

bi-metal, mechanical actuating means, spring means and such. The

retainers 12 can be arranged, for example, to move automatically to a
30 certain state when the storage box 10 is located onto or near a certain
control mechanism 15. This is schematically depicted in fig. 5, showing a

control element 15 which enables rotation of a retaining arm 12 about a




5 and formed in various different ways, conprising for instance one or nore
pi vot abl e, translatable, rotating, defornable retaining elenents, gripping
el enents and/or such. The storage box 10 is used to store an assenbly of a
reticle holder 1 and a reticle MA. Therefore, the reticle MA and the

reticle holpqgr 6)9 1 can be stored togettlf| r, so that the reticle MA can be
handl ed ef fiiidi%h I9, particularly when t reticle MA and reticle holder 1

are to be used and/or transported jointly. The storage bo%glo can prevent
cont ami nat iRdYPloaxishEd tawerds dbeaeinasing state whenphesterageiRaxe1fdeder 1.
Preferably

1 i [ ] st orage
box 10 \Ahe;Potgglﬁ%ré&ggggﬁgr%@ %g?%&gﬁ&#ﬁéi&%ﬁ%{%ﬁ%ﬁ@%ﬁ Jgt\-Aﬂlngh further
reduces t heetdiahtg arnofll 2redn dlecacttaved; foatinetandd)tsospringameanss godvitgt i cl e
damage due to,,6 contact with the storage, box 10 are reduced in this nner .
Then t he. T @66 GthEs SHCERIE B8P aqBCREIs: Gha TS thnerhd & GRaIHh AEnE 0. 1 he
reticl eghol | "r‘,rélé.y ' Pf@rle i : ; t he
reticl esl\/Aaggi;lf gl“r?%?r%ve oslg%‘éel y aﬁé ‘%hjséljl%oﬁﬁgﬁﬂ%gﬁ?ggsﬁ%ﬁge E’El?d%rr%%rhas I's
depi ct ed i pivotabls, trowslatgbideratating, elefamable, rathmningoelagenisy grippsng 13 i s
separ at ed %ﬁ:r’%%r r:a{g%fromthe base 14. Renoval of the reticle MA my be
desired, f&r€ Qi‘b /05 $9n the reticle and/or to use the reticle MA in

a certai n manuf act qiHeNgtoRhBE Bk PO IS UsedPRASRIrd Arvabserbly be aZeticté i cl e
hol der 1. Renpval and novenent of the reticle MA can be achieved, for

i nst ance, tholder daand aaraticle MAndhesclosacthy reticle Maband theyretigleiholdey or by
th I t abl . ' n.fia. .4, ' i
el eastll't Rofce e s loaB i 5 b ipsticls MEALRY 66 aifiEd effictenely,

rel easi ng gaatieuldilgwhen thdGetiate MAambyeticlé holder dnaneetb beamedhandgee 14,
the reticle holder 1 .can_be renpved fromthe storage box 10, to etge W th

the reticl dramspeisdiaintlynbhesterass box 10ean Prevent sontmination ofthe he
hi eved, for i i takl
achi eve vﬂg%lgrggr%?xg@yoméjﬁﬁz m;zg?&%aeretﬁalg%rqthgatagg@ﬂ?e r&ige0r nore

robots, by Sul't e neans. Renoval o reticle may be
desired, fdMAad@ephet hiawe directncdntachsdtnithe strage hoxl/16 wherubeirghe reticl e

MAin gocerialn, vanuf gty ng o acess AN/l ARRHAL Kl 8S I kLt st e
of reticle contamination. Moreover, chances of reticle damage due to
contact with the storage box 10 are reduced in this manner.

When the retainers 12 of the storage box 10 are in the retaining
state, the reticle holder 1 is firmly withheld in the storage box 10 so that
20 the reticle MA can be removed safely and easily from the reticle holder 1,
as is depicted in fig. 3. During the reticle removal, the storage box cover
13 is separated temporarily from the base 14. Removal of the reticle MA
may be desired, for example, to clean the reticle and/or to use the reticle
MA in a certain manufacturing process and/or apparatus without the
25 reticle holder 1. Removal and movement of the reticle MA can be achieved,
for instance, by suitable actuator means, one or more robots, by hand
and/or by other suitable means.
As is shown in fig. 4, the reticle holder 1 is released from the
storage box 10 when the retainers 12 are in their releasing state. Then, in
30 case the cover 13 is removed from the base 14, the reticle holder 1 can be
removed from the storage box 10, together with the reticle MA. Removal

and movement of the reticle holder 1 can also be achieved, for instance, by




5 1. Figure 5 shows a top view of a second enbodi nent of the present

I nvention. The second enbodi nent conprises an assenbly of a reticle MA and
areticle holder 1. The reticle holder 1 can be arranged in several ways to
hold the reticle MA. In the present enbodinent, the reticle 10 holder is
formed as a Stﬁ)orting frame 1 for supporéi ng a side of the reticle MA

Besi des, tRd72d.080e hol der 1 can conpri 48 and/or be part of, for instance,
areticle carrier, storage box or such. According to the invention, the
state of tlsmitakle @ctuhtdmpreans, oneself uswgobobe K dand apdfozioshes reticl e

bl ocking state.and a reticle 15 releasi.ng state. [The retdcl e[ 11is

arr anged t@%@tﬁeéﬂﬁ?ﬁ?' Sg}qviagr?fibe rFE&&Wﬁﬁéjeegi%gtfbﬁgﬁrae |lg1 EOMA in a
form cl Ose‘\’c&é@f"ﬂﬁé assEni KIpNTAUd Qﬁ&éoﬁ”td& ekl 01 rethd® MAdnr ®£iceefagnhol der 1 is
in the blocking state. Therefore, the

; reticle holder 1 cgn hojf haf reticle
MA firmy imapufesturing poeegssandApr apparatus peeatheswith thediekisls haldarout
using force closure, resulting in 20 relatively little or no friction
bet ween“the'reticle MA and reticle holder 1 during horizontal accel eration

thereof. In the prgsgite SnétasivaeNtop tewv of atsecbadeclpbodimentrdfshe f our
substantially flat réeticle surfaces whjch, extend perpendi cul ar \to he pl ane
of fig. 5. mEesemakinvantiemeThe ssepnd f'éﬁjéeé‘—}fﬁéﬁii COmPIASESAY; IREMBYY ¥l i ¢l e

direction igs,. ' ... ek i ' ' hy. pbérggelaoy@ X and
Y. The ret irgpgkﬂg{%é?f&tlé‘irgﬁgeregﬁige ??ﬁ?g eglse(e%t glr Pl e{:?glj%éﬁm when t he
reticle holsdeerdl ways notHuddribleamsicie MA alre the fwesentendrddinuay; thedetialef i g.
5, the reticle hol Fdfglr 1. of the second fenbodil]rfent IS pr.ovi ded w’éﬂ_jret ai ni ng
el enenlQ 2 holdepis fRyaed @s § SURRATENE TS |, 19T SHPRO I5&A SIHHALIE Two
movabl e retglfe m.aﬁaeéms,e kBEBBtiSIeZhalRr BeaR @thffide and fdr BE palroofit ed
opposite two parts of the reticle edge A during use. The reticle holder 1
further corfpriisstande; @erdtinlocabriers st0arg¢ heX0edells 3 which are arranged to

abut part of the r I niyn aris. 1 .cla: hnt he
present enbodi nent %{Tgticl‘? d?%?/é%?ég&%géﬁzﬁf Fltgelgté%%n%ﬁﬂse %&écﬂg%gég{ elgson t he
opposite siggustalsiai setirerbh dofetl dloBed Fetielecbiveking statehandspeeticleo the form
of the reticle MA. The npvabl e retai ning. el ementa 2 are m)é bl e between
reticl @5 releasing state. The reticle holder 1'is arranged to hold an ?or position at
least an edge A of the reticle MA in a form closed manner -in longitudinal
direction- when the reticle holder 1 is in the blocking state. Therefore, the
reticle holder 1 can hold the reticle MA firmly in a desired longitudinal
reticle position, preferably without using force closure, resulting in

20 relatively little or no friction between the reticle MA and reticle holder 1

during horizontal acceleration thereof. In the present embodiment, the
reticle edge A comprises four substantially flat reticle surfaces which
extend perpendicular to the plane of fig. 5. Besides, in the present
embodiment, said longitudinal reticle direction is a horizontal direction as
25 depicted in fig. 5 by arrows X and Y. The reticle holder 1 is arranged to
release the reticle MA when the reticle holder 1 is in the releasing state.
As is clearly depicted in fig. 5, the reticle holder 1 of the second
embodiment is provided with retaining elements 2, 3 for holding the reticle
MA in a form closed manner, Two movable reticle retaining elements 2 are
30 provided, which are located opposite two parts of the reticle edge A during
use. The reticle holder 1 further comprises three immovable retaining

elements 3 which are arranged to abut part of the remaining parts of




5 bl ocking positions and reticle releasing positions for providing said form
cl osed bl ocking state and rel easing state respectively. Each novable reticle
retaining elenent 2 is arranged to be fixed in said bl ocking position. The

di stance D betmeen each of the novable reticle retaining elenents 2 and the
reticle edg) I% ess than about 1 pn1mﬂ8n that retaining element 2 is 10
in said bl (ﬁ? Skltl as is showmn iA¥ig. 5, so that the reticle MAis
hel d on the su port frane 1in a substantially formclosed state. Said

di st ance Dr'cticﬁ:r edge Abllp tlh@sBrQSh?alﬁ esnbediment, rnh.e mmvlgbé«? setaining

subst anti al | My SUc I

subst anti al 11%//"“??515% cBit &at%& ﬁhees ﬁp?i&ﬁ%l@% n% ‘;()Lﬁ[?éar%ﬁ 5/%1?16 a 15
cl anpi ng f@l@:ﬁeh'ﬂ@lzew&th F&@dﬂﬂt&b&h@efoﬁmbefﬂ@@ﬁeﬁ@lemmvabl e reticl e
retaining element 2 and the reticle ed%ﬂA is larger t ian about 1

particul arly | ar geThehmevableretedping e @nﬁa?tﬁfédpﬁw B?B’lé‘?eq ﬁ%\thdﬁbout 1

nm whe £ t vabl e
retaini ﬁg gﬁgf‘gﬁa ﬁbgﬁlcﬂna\g;}eiaorr?ﬁfi?s)ﬁéel@?%{ggpfﬁb Ei Of&% ng pos |E(1)1r§1%g€{m

ot her handclbded blaskiaptstgeoanditrteadihg stht@tésp@tp@ytliﬂauhaﬁovmblerm@ml ng
el ement 2 is adjustable between several

ocKi t f le t
acconmodat FEEHBIREEIEHEALS 1§ dyrapged;to ‘a?? I ng%‘ﬁ 3. Ons@P ftgorgx@&n?sgl yo
control th E{H}{rgo}:f/ao%et?@ééﬁ g{:\n?ﬁ of thgfrnowﬁler f‘étic% ?eta?lﬁlﬁ@\é%‘fﬁl%htsmchﬁd xation

of each of e reticle retarning elenments 2 can be achieved in

various wayhe rétieléredgbleis ksl thiargabeliertemin vxrhennthattaretannngrnierrmt 2 is
sl i dabl é transl atably and/or pivotably conpected t E’GB%\M frame 1.
I'n t hel8ecdncaididarking poskion, amimphewnehiig; ﬁgS@ﬁ Ahee A/ 1%xt ends

through a %géﬂ cﬁgtﬁé%%orff?ﬁn\é’”l%‘ '§ul?§e“ it Igycfd?rﬁ'& JecPsmitd; sahe guiding

element 4 ¢ I éxa rirse in rewt read for cooperation
W th outer distaayed Drﬁaldreférablydessethammg:aell@ﬁam Znormprd:farabhlse fixation

of the nopvable retai P1721, 0 nent 2.to the guidi,n eI ement 4 can
be achi evedPURs ﬁ‘ﬁélaé]g(o‘g TRy SHRh, séeorq%ﬂwépgﬁﬁm&&tﬁrf BEREN 9% ead

Coun 100 UUSARIBNE i, SUNIRS i BT L0 g 0uicholn spean o oy
bl ocki 1§ padatriping fooce thetemmc She distange D between each movable reticle
retaining element 2 and the reticle edge A is larger than about 1 pm,
particularly larger than about 100 pm, more particularly larger than about
1 mm, when the retaining element 2 is in said releasing position.
Each movable retaining element 2 may have only one fixed

20 blocking position. On the other hand, it is advantageous when the
blocking position of the retaining element 2 is adjustable between several
blocking positions, for example to accommodate and retain reticles MA of
different sizes and/or to precisely control the amount of form closure of
the reticle.

25 Movement and fixation of each of the movable reticle retaining
elements 2 can be achieved in various ways. The movable retaining
element 2 can, for instance be slidably, translatably and/or pivotably
connected to the support frame 1. In the second embodiment, each
movable retaining element 2 movably extends through a guiding element 4

30 which is attached to the frame 1. The guiding element 4 can, for example,
comprise interior screw thread for cooperation with outer screw thread of

the retaining element 2. In that case, fixation of the movable retaining




5 nmeans, cl anping nmeans, a locking pin or the like. Myvenent and fixation

of the reticle retaining elenents 2 can be achi eved using various neans,

for instance one or nore electrical and/ of nmechanical actuators, by hand,
by el ectromagnetic neans, by bi-netal and the like. The reticle holder 1
and/or an environnment wherein the reticle_holder 1 is to be placed can be 10
provi ded wPI729u@hOneans for noving and/dF fixing the novabl e retai ning

el ements 2. Preferably, control means and sensor neans are provided for

aut omat i calelamenntr @ theguidingneleammntt4 ghnshé dchisved by the soepegatien @fent s

2. Said trol | se, f I it abl '
Teans, f coBaURNHOARS G OTERCEERT RO L P us i iYs, e SRR "
computers, flbEorapkyeklRiidig eldificht UamaFaldinFise dockipimamms tdlack tie

exanpl e, arranged to ure The distance” D between the reticle 1 %‘g t he
retai ni ng ehevablese2airing demsnt Jrirathe dgckingpesitigad for instencecickipgs,

f I nst t f tical, glectrical Lty | '
For ce nBasaReNEH SERRBIRE Tiay o ek g GRATER M Semetit il tiatth:

control neypshandiReseailRREleMEN D cAROBE achidvirl ubliggivasioubunkagsyse, a
reticle MA |§th aced gﬁtratlhe reticle holder 1, with the reticle edge Q _
TS

abuti ng t hdor imstesizeconepaimorgelsctrieat and/ ok machanieakaciatpes, by

automatically aljgned wi.h respec ret i . Bef e
reticle mh}gelﬁrﬁbﬁl’gﬂﬁ%ﬁ Srf’ﬁ%lq?’e%’}’é?—erhﬁgﬁlaéid iI:i,lgtlﬁéeél' frtg{/ea tééerkg{lgﬁlihng
el ements 2 A{f di o4 Privitchihent wigdreasithe meeisld holders is hatbeaplaiced capmbe i s
provi ded between the retaining elenents 2, 3 . for _placenrent of the, reticle

MA wi t hOut prewidgchyithsuch: mepasVRT Anaying ard/ T Sximng das movablg fetamipg

novabl e ret gi niegl% a enents 2 are noved to the bl ocking positions and fixed
in those poe?rfni 8“so that the reticle MAis fixed with respect to the
reticle hol der 1 byPrefsrgiblydicratrol mearnd andrsenssugheanataretproyided fam of the

it hout ol aoRRtieRY coptenbngyhegrorest & s gnaertle FRUE (i o wa can
be 1 el eased. by o ¥RV NEhiliNGARY A Ml Chly MR RIRITOE Exdndislekstiitable
rel easing positions, so that the reticl’'e MA'can safely be renoved fromthe
hol der 15. Rorhpgtingemeans, feed-back means and/or electronics, for example one

or more computers, microcontrollers or the like. Said sensor means may

be, for example, arranged to measure the distance D between the reticle 1

and the retaining elements 2. The sensor means may be arranged in

different ways, for instance to perform optical, electrical, capacitive,

20 inductive, force measurements and/or any other suitable measuring
methods. Said control means and sensor means are not shown in the
figures.

During use, a reticle MA is placed on the reticle holder 1, with
the reticle edge A abuting the immovable retaining elements 3, so that the

25 reticle MA is automatically aligned with respect to the reticle holder 1.
Before the reticle MA is brought onto the reticle holder 1, the movable
retaining elements 2 are brought to said releasing position, so that ample
space is provided between the retaining elements 2, 3 for placement of the
reticle MA without damaging the reticle MA and/or reticle holder 1. Then,

30 the movable retaining elements 2 are moved to the blocking positions and
fixed in those positions, so that the reticle MA is fixed with respect to the
reticle holder 1 by longitudinal form closure, such that the position of the




5 novenent of said novable retaining elements 2, the distance D between
these elenents 2 and the reticle is preferably detected by said sensor

means, whereas the novenent 2 of the elenents 2 is preferably automatically
controlled by said control neans. Preferably, the reticle MAis also fixed
in a transversal direction 10 Z with reagect to the reticle holder 1. This

further aspddi21P1Phe second enbodi nent4#s shown in fig. 6, showing a
storage box 10" conprising a cover 13 which can be detachably connected to
a base 14, retieleeMA {shmaintaieredlin lmgm@m@édhx@ttmxvéfrthdtfqlan‘tm@g
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Particularly, the cover 13 of the Storage box 0" is prow ded w
retaining sbethatithel®tidle MAsaneaafely begleaovasi ﬁmhﬁ heldsf dn&@éﬂascﬂﬂé t he

upper side of the re V. base
14 of tfe IRBYHPER B&t{sﬁmgm\%} 3 Wﬁg ej%‘é‘%éé#%&“ﬁ%é%@%é@é rection
Z, of the naks€lkferdYnts 2nasy ehkadtiole ivprefetaislyrdeteatst] bytsaddlsenspririction
forces. Said small distances between these retaini ng el e 9&) 17 and the

reticle MAmeansewheseasthepnevemgnt 2! thaplemeats 2 18 greles ing the
st orage box aé'ftgnk%l%galkgﬁgﬁﬁdhem ??‘5 CBH Witheiflg reticle holder 1 of fig.

5, the reti ormc osure in all 25 directions X, Y, Z
during storage, traﬂi&m-ablyﬁ,rmesmiclem iseflso fixed inch érnemswersal directioncover

13 of the storage box 10' can b d d | t.ed

i ffer St HoSHOT BRSPOcHE the EHAAQEnan LN Fre) Bwect i (BRAREPEY movabl y
or | movabla, 6o4RhEef: 19 hBGrrPﬁi‘gg%e%hé%m g LS dPaEE YAk IOhéoﬁm%iriéih%Aahm der 1
as such may conpri se re al ni efements~for fiXing the reticle thereto

in a transweveall dwhich icam Be Mctactlmahiymcumncacdnm?ezba@@d%avhﬂgelnﬁmhom a
third enbodi nent, of the i nvent

infig. 5 iSPVERAS tharranged © @F’@gFr%ﬁB’Oﬂﬁr&’gé‘Sguc i gﬁg ﬁ?ﬁ‘tmﬁ’g
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the reticle MA. For iInstance, the resilient 5 elenents or sp rlnIglst18 may

have slbh Sthé hgseddsobithe storagetex A6t gpmipTises support elements
support the reticle holder 1. Particularly, the cover 13 of the storage box

10' is provided with retaining elements 17 which extend at relatively small
distances above the upper side of the reticle MA when the cover 13 is
positioned onto the base 14 of the storage box 10', such that transversal

20 movement, in a direction Z, of the reticle MA is prevented by form closure
and not only by friction forces. Said small distances between these
retaining elements 17 and the reticle MA can be, for example, smaller than
about 1 pm. By using the storage box 10' of fig. 8 in combination with the
reticle holder 1 of fig. 5, the reticle MA can be fixed by form closure in all

25 directions X, Y, Z during storage, transport and such. The retaining
elements 17 of the cover 13 of the storage box 10' can be arranged in
various ways and located in different positions. The retaining elements 17
may be, for example, movably or immovably coupled to the box cover 13.
Furthermore, the reticle holder 1 as such may comprise retaining

30 elements for fixing the reticle MA thereto in a transversal direction Z by

form closure.



el ements 2' press the reticle MA towards the opposite fixed retaining

el ements 3 without damaging the reticle MA. After the reticle MAis
positioned onto the holder 1, the positions of the novable retaining

el ements 2' are fixed, such that the reticle MAis transversally held 10
substantia&hﬁgﬁé f@rn1closure and substaggially not by force closure. To
this aim g I ng el enments 4 can be<drranged to gui de the novabl e
retaining elenents 2' not farther towards the reticle MA than a suitable

bl ocki ng posi tion Fig. Bisherysg thied emhadiment Qﬁﬁhﬁomveéﬁkﬂlyl‘ﬁblcél diffg#si ng
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enbodi ment [;fdé'i'ﬂ%hé@%rﬁostwésﬁé‘l@l%% 110c?1e pé¥itioAs mmvabié pezaRingy fluid a
ferromagnetic fluid and/or a therdopl astic, which can be brought into a
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Therefore, rel atlvel ttle of the substance can be used to fix the
reticle MM’W?Qlﬁll?lﬁﬂfé'@?nt%zt ret farther dowsrdsthe retiole My thas, alsﬁétaft%@I cle
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in the figure, which are arranged to retract each movable retaining
element 2' over a small distance away from the reticlé MA towards a
suitable blocking position when the fixation means are activated. Said
20 small distance can be, for example, a distance of less than circa 1 pm. In
that case, the fixation means prevent that the springs 18 clamp the reticle
MA between the retaining elements 2', 3'.
A fourth embodiment of the invention is depicted in fig. 8. The
reticle holder 1 of the fourth embodiment comprises a substance 102, for
25 example a freezable fluid a ferromagnetic fluid and/or a thermoplastic,
which can be brought into a solid state and a deformable state for
providing said blocking state and releasing state respectively. In the
present embodiment, the reticle holder 1 comprises three fixed retaining
elements 3 for retaining the reticle edge A on the opposite side with
30 respect to the substance 102. Therefore, relatively little of the substance
102 can be used to fix the reticle MA with respect to the reticle holder 1.
During use, the reticle MA is positioned with the edge A against the fixed




Figure 9 schematically depicts a fifth enbodi mrent of the invention. The
fifth enbodiment is an alignnment system conprising an assenbly of a reticle
MA and reticle holder 201. The assenbly MA, 201 may be, for exanple,
simlar to or the same as an assenbly according to 10 any of the enbodi nents
shown in figures 5,7,8. In that case, the state of the reticle holder 201

i s adj ust atil&PeBlen a form closed retiéffe blocking state and a reticle

rel easing state. Besides, the assenbly may be as shown in the sixth
enbodi ment retaihing eterhentsle veiite the Su@tsltzcﬂI@e ﬂ@Bd@ranmldc@ﬁ!fpm@é‘ée Séaker al

adj ustable etai ners 202, 20 hol ret| I
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MRK. In fig. 10, these markers K are schematically Shﬁgp by .dashed él nes.
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optical sens or exanple, an electronic canera, CCD canera
and/ or the dtakeandai areupta ne:ieammt@ﬁgald@&otlz%as@emhiy mﬂxﬂ%@%s own

ccor di ng 118 tiresrd e PRmERS of BERF d Qrof fefBth eCresittt HEE 201 2350 hr e
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15 by form closure or, which is less preferablc by force fixation.
In the fifth embodiment, the bottom side of the reticle MA
comprises a number of alignment markers MRK. In fig. 10, these markers
MRK are schematically shown by dashed lines. Each of the markers MRK
is optically detectable. Such markers MRK are generally known in the art,
20 and may comprise various structures and marker configurations suitable
for alignment purposes.
The fifth embodiment also comprises an optical system for
aligning the reticle MA with respect to the reticle holder 201. The optical
system comprises number of detectors 250. The detectors 250 are
25 arranged to detect said reticle markers MRK for positioning the reticle MA
with respect to the reticle holder 201. To this aim, each detector 250
comprises an optical sensor 253 and at least one optical element 252,
such as microscope optics 252 comprising one or more lenses or the like.
The microscope optics 252 is arranged to enlarge the image of a reticle
30 marker MRK onto the optical sensor 253, when the reticle MA is in the
position as shown in fig. 9. The optical sensor 253 may be, for example,

an electronic camera, a CCD camera and/or the like. Said optics 252 may




support structure 251 for supporting the reticle holder 1, wherein the
reticle holder 201 can be kinematically aligned with respect to that
support structure 251, whereas said detectors 250 are located in certain
predet erm ned detector positions with respect to the support structure 10
251 for det ect | ng éal d reticle markers Ng&g In the present enbodi nent said
detectors i nply attached to sai fi¥support structure 251.
AIternatlver, one or nore detectors 250 nmay al so be at Ieast p rtly |l ocated
in other pdsj foninstance, exansliabbeforfaraissing she i igagesoitieomarksrs uct ur e
251. 15 Th§11: ort structure 251 conprises first docking elenents 211

whi ch are é’ﬁg &% o cooperate with docking apertures of the reticle

hol der 201 for ki n@eides|docoddikg t@thhenvmuloh,eﬂm@kdeclemmmﬂl had
support structure 251. The reticle hol dehr( 201 can, be for t ance :%1

ki nemati c hadiataglonr2m@ argArkaRspdde Le W%?Eﬁ?% alignedy ‘tv réeqmc\tm ?h 20

et 5 cApB Ui AR a BHBGEHAKS ¥nid 1 ESRECNicded t hhoor aphic

appar at so’conprises, “for exanple, an
nunber of rseippdre sieunchured Y &ixkeuppoﬂﬂmgihppetmlfsholcbﬁtml ,eWil)lﬁeele‘rﬁtﬂ y

rovi des at nor e era ly.onlly thre Ki ne t|c ort
Bm nts for r@HS%‘eﬁ‘ﬁ‘? 926% tcﬁma'P ‘§’tnat gfé‘?fgf"f ith £eR) 11“l}?|'L{I[)(ICa)xarrpl e 25
V-grooves, s‘?lf rrt‘asrt (%ﬁ%t@oisjﬁrwﬁ@;ea§§éﬂ aEfRebts QQOﬂirenl%)taﬂﬁi il eertiafist ance,
I K
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which are arranged to cooperate with docking apertures of the reticle
holder 201 for kinematically docking the reticle holder 201 onto the
support structure 251. The reticle holder 201 can be, for instance, a
kinematic handling frame for kinematically aligning the reticle MA with

20 respect to a certain apparatus, particularly with respect to a lithographic
apparatus. The reticle holder 201 may also comprises, for example, an
number of reticle handling brackets. The support structure preferably
provides at least three, more preferably only three, kinematic support
points for cooperating with at least three kinematic grooves, for example

25  V-grooves, of a reticle holder 201. Said support point may be, for instance,
round-tip pins or suchlike.

Alternatively, for instance, the support structure 251 comprises
one or more docking apertures which are arranged to cooperate with
suitable docking elements of the reticle holder for kinematically docking

30 the reticle holder onto the support structure 251.
The functioning of such kinematical docking has already been

described above. Such kinematical docking can be achieved in various




fast and accurately with respect to the detectors 250. The fifth enbodi nent
of the invention also conprises a storage box 2 10 which is arranged for
storing the assenbly of a reticle MA and the reticle holder 20 1. Such a
storage box has the above nentioned 10 advantages. For instance, the reticle
MA and the reticle holder 201 can be stored together, so that the reticle
MA can be FA7R1818fficiently, particuldPly when the reticle MA and reticle
hol der 201 are to be used and/or transported jointly. The storage box 2 10
can preventwaysHbrihsizricen byf using tepsred pisesiyedsupport elernentmdlleticl e

hol d . i f '
stance. StbLRae ot g B rebale Bpldgtiaohid BroTRBR R el ([ 0, o
2-4, 6. Th%%ig;%iagﬁﬁﬁl I,J& vishdsed gfédveariioremivingoty tassred figspor214

and a cover encl'ose a storage space 220. The cover 213 is
det achabl y edemphési 214 , taschaa sdrezgly, been shesimsehematigalbkimierees¢;4 2By

cl anpi ng neans,. spri nmeans_.and/ of,. o] I | I
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i nstance, t ) . ; : - . :
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for instan S, Inser e provided for closing there
openi ngs WiesickaheldeippOL ! Seichinz storagklbato hastthexalbort tientéonéd ough.  Such

| 0si ng hown in fig. 9. Besjdes,
conpri 300 ansaggt For muanse, kB apfigle MA rop tecrdhistagiiges 203 % B ="
certain positign téeélet%%?b 8b gﬁ%GQhQ%EEP@MASHQH 15 HandlepefficieRdly, may be

arranged in vario may be, for exanple, attached to the _bottom 2

5471 of L he spantﬁgﬂafﬂwhéhsrdn,e rdticle MAzgud peticle halder2MHeaps doibgdasesh 721. 010
with a nu r of retainers i are_ arr ef al he reticle

hol der _2013W‘?rh§a§’ts_c]}’r°éf l)(?)‘?\,{\@f g{f’ee%’?ﬁﬁg%%g%te%]ré%ﬁe ﬁngét‘}i%ctte hol der 201 has
been ali grh%dtbhﬁ_?fmidrp af tie WHdletdiRemblpBitresicle MA @ bdticlSundidee Railner s
may be provided in various ways, see for _instance, the above caqncerning

figuredds 2-4, and 'le/gtcmagedz@h2@ﬂdqﬁ1thq1ﬁfthg:m§pdiment may be, for
instance, substantially the same as or similar to the one shown in figures
2-4, 6. The storage box 210 of the fifth embodiment comprises a base 214
and a cover 213 which enclose a storage space 220. The cover 213 is
detachably coupled to the base 214, for instance by clicking means,

20 clamping means, spring means and/or any other suitable means. In the
present embodiment, the base 214 of the storage box 210 is provided with
openings for allowing the support elements 211 of the support structure
251 to reach the reticle holder 201, when the reticle holder 201 is stored
in the storage box 210. Said opening of the box base 214 may be, for

25 instance, through-holes, perforations or the like. Suitable closing means,
for instance caps, inserts or the like, may be provided for closing there
openings when said support elements 211 do not extend there-through.
Such closing means are not shown in fig. 9. Besides, the present storage
box 201 comprises side supports 219 for holding the reticle holder 201 at

30 a certain position in the storage box 210. Such side supports 219 may be
arranged in various ways, and may be, for example, attached to the

bottom 214 of the storage box. Also, the storage box 210 may be provided




The storage box 210 is at |least partially optically transparent, such that
the detectors 250 can optically detect the reticle markers MRK when the
systemis in the operating position as is shown in fig. 9. To this aim in
the present enbodinent, at |east the parts 214" of the bottom 214 10 of the
storage box lch parts 214" extend bet n the markers MRK and opposite
m cr oscope %b%é&légz of the detectors Zé?feduri ng use, are nade of PP
transparent material, for exanple a transparent plastic, glass or the I|ike.
In the preswith amuuberef retaincssuch ancramanged Agiretaimthe retiglegdheldeged

for kinematical.ly,dogkin e ora heul he
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docking apertures, or. alternative second dockin el enents, of the_reticle
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support sst I’?I_QE M?‘%e r#t%?éﬁ%h%gm'ﬁ %I enents and docki ng apertures, for
y ’doc ox 30

ki nemat I cal I'ng the storage onto the support structure 251.
Also in this case, The skorgeediox 210 Wontkleagt pantibly agticalbdtriamsparent)s ways,

for instance in nne descrjbed above. .25 Besides, the alignne ystem
shown i n figiCh tRBHERE efertars aﬂmﬂty@éﬁf geiect gﬁeﬁs%lpfrgm%r%er%?\{ﬂéﬁe VA
and reticl { th; i i : | h-Of3e N rkers
VRK of the TREPOFS Fitet [ in LS RpRkalAgAROh 8] is SREWR iK"Y TORNT

det ect ors 2&fnvimethe peesent einbodiviedr ap tastabenparisid I mittheadbotiopol ¢i oned

onto t su rt structure 30. 251. .S ,echani.sm can ke proyided,,Lh vagi ous
vays. | 10" SEHs sorhEE B srRisfonass s (S gR A v B BlakeIs MR 434 ¢
conprise t heppauliaipiiebbsedpr apfies 252081 t1ddetictbhe266t datitigheséleire2@hde
enbodi mrent shown P1721.010 28 in fig. 10. On the other hand,_ the storage box

210 may be ¢frisangparembmatenisdafprecxample 8 transpansatplastcs glassovt Hie t he
reticle l\/Al\ﬁi(éh respect to the reticle holder 201. Besides, such a
mechani sm fOr “mani pul ating the reticle with respect to the reticle hol der
201 may be an aut origi tite pRedaait efbodimmeintytlepeupbbet sativtars @51 is also

15 arranged for kinematically docking the storage box 210 thereon.
Particularly, the support structure comprises second docking elements
221, or -alternatively- second docking apertures, which are arranged to
cooperate with second docking apertures, or alternative second docking
elements, of the reticle holder storage box 210. The storage box is

20 arranged to cooperate with the support structure 251, via said docking
elements and docking apertures, for kinematically docking the storage box
210 onto the support structure 251. Also in this case, the kinematical
docking can be achieved in various ways, for instance in a manner
described above.

25 Besides, the alignment system shown in fig. 9 comprising a
mechanism 203, 204 for moving the reticle MA and reticle holder 201 with
respect to each other, for aligning the markers MRK of the reticle MA with
respect to the optical sensors 253 of said detectors 250 when the reticle
holder 201 has been kinematically positioned onto the support structure

30 251. Such mechanism can be provided in various ways. For example, the

mechanism 203, 204 may be the same as, or at least comprise the

adjustable retainers 202, 203 of the reticle holder 201 embodiment shown




The fifth enbodi ment preferably conprises control neans for automatically
controlling the novenent of various systemparts with respect to each other
during use. Also, the fifth enbodi nent preferably conprises novenent neans
for noving the reticle holder 201, storage box 10 210 and/or support

structure imﬁt%espect to each ot her,r%gor exanple one or nore robots,
actuators i ke. Said control ans may al so be arranged for

processi ng data and/or signals_ being, generat ed b the det ect or s a result
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software or the like. Said control means and movement means are not
shown in figure 9.
During use of the fifth embodiment, the assembly of the reticle
MA and reticle holder 201 can be stored in the storage box 210, for
20 protecting the assembly and for prevention contamination thereof. Then,
the reticle MA and the reticle holder 201 can be simply aligned with
respect to each other in the following manner, without having to remove
the reticle and/or reticle holder from the storage box 210.
To this aim, the storage box 210 is positioned kinematically onto
25 the second docking elements 221 of the support structure 251. During
this positioning, the first docking elements 211 of the support structure
251 reach through the respective openings of the storage box bottom 214
and cooperate with the reticle holder 201 for achieving the kinematical
alignment thereof. As a result, the reticle holder 201 has been
30 kinamatically aligned with respect to the optical detectors 250, which have
known positions with respect to the support structure 251. Preferably,




positioning of the reticle MA is achieved by said noving nmechani sm 203,

204. Particularly, the reticle MA and reticle holder 201 are mani pulated in
such a way with respect to each other, that the markers MRK of the 10
reticle are aligned with respect to the optical sensors 253 of said
detectors llgf,? 3)0%5 hat the markers MK ng;?ch certain desired, pre-known

mar ker  pos %il‘n th respect to the detettors 250. For exanple, said
control neans is arranged for realising such a reticle movenent with

respect to eadieof saidkinempgical aligamentscseaaameved hyi thred kinematior

I nstance, t e. 1 I.cl . eticle stage MI of a

Iithographi%ﬁg%é)ar %%éé%épﬁgg%ﬁﬁg V?}g?ﬁb%%g“’?g?@é{%&?év%& 20 1, wthout any
further alignment sTiegs, theeesclarMA 8 behatposttignpdesitbereppett t@theg can be
achieved by the _application, of m croscope. optics 252, which en] arge images

of the mar K&ticle hlden26 1 wilizing defectionsel saidsmarkeroMRE binsgid t he reticle
AR ; o -0 | !
N 1 oS lekete! 850 MRk et Sk b et Aol T Bl Srjascheer

10 can, forontwstlenoptichkseénsmsp@bBdsy tespedtiveanicoscoperoptics BB2r Thecl e VA

Is to be used,, for ex le to a_]jthographic apparatus as describe ove
for use in PORItICRALE o theitegicls I\)h%w bleveg:-byepid mMeEngIHeEhaBITR:

reticle al i gaEphrEHRIE HE Rl M RIPHIAR!HoIRR R PaRdnlrighlibiecon t he

reticle stage MI of t | ogr aphi ¢ appar at us, Ing to rel vely | ow
down-ti nmes iansudh ghwialrwithhmsipeot to kachapther athat thexmdrkeps MBHK: of iHfa h
enbodi qgnt

, th ticl | d 201 dth 30 k NMA i [ i d
oo nd: T mee Bt siebenCp it résnest g thetontieal BRSoES S o baRl fafickdie, | ¢
al | gnent. 50503 that THEAAMErs WRK rBaRcRainTddsted, BicCkios fbltt  at e

For exanple, the reticle MA can P1721.010 30 al ready be located on th
hol der 201 pesitionsevitht respechée dbe drgeciors @it Forsexample nsaidecantdebige box

ol der 201 WeRks b HixbRkgt Gr VeniRe Talh pitHe thetbrbERP Hithatsbdd ' ©
fromthe stieagaidleholder. ThesetitheMA & 41 sueh, foe in stanekee thét tdee be

achieved in a relatively clean, particle ree environnent. Herein, the
suppor 5st rigticle sapshe pacedhpn aygeldelecitage MT of a lithographic apparatus

directly, using the reticle holder 201, without any further alignment steps
necessary. A relatively precise positioning can be achieved by the
application of microscope optics 252, which enlarge images of the markers
MRK onto the optical sensors 253.

20 Preferably, the reticle MA is being fixed to the reticle holder 201
after the reticle has been positioned with respect to the reticle holder 201.
Then, the storage box 210 can, for instance, be transported to a location
wherein the reticle MA is to be used, for example to a lithographic
apparatus as described above for use in the manufacturing of devices.

25 After the above-described reticle alignment, the reticle MA can preferably
be placed directly on the reticle stage MT of the lithographic apparatus,
leading to relatively low down-times and high throughput of the
apparatus.

In the present fifth embodiment, the reticle holder 201 and the

30 mask MA are simply aligned with respect to one another, utilizing optical
means MRK, 250 and kinematic alignment means 211. Therefore, the

handling of the reticle is facilitated. For example, the reticle MA can



250 may function as a pre-aligner, providing for a fast, clean and
efficient reticle alignnment. Wile specific enbodi nents of the invention
have been described 10 above, it will be appreciated that the invention
may be practiced otherwise than as described. The description is not

I nt ended to%Lt%mlidﬂe I nvention. The storsgpe box can be arranged for
storing an conprising at |east reticle and a reticle holder,
wherein the sta%ye of the _reticle holder is, for instance, not adj ust abl e

bet ween a falFeady bsdacatad ené@h%dﬁ@%wﬁ% éh%lﬁ@tlalerla@lid@re?qlei%agmﬁg
state, “hers%Pe&Eﬁ tﬁk%tagg%@ 10 pARfff Qﬁﬁ% fehre%flché ‘M‘tha?f' e a? eeaef

which is arranged to retain sai retlc S prov
above- nent i withdresgeanhtadghs retlcbmhdldm‘t%hmthoudhmmgm Irgsnm‘vemhedi ng the

eticl o andRistt Fret Ralie BEkbBlY Bom 30 e hoRAD R Bh ot or age
box, assis :ﬂ?éﬂrﬁ%ﬁ@ of ’lhfe'x‘é@fc?él\@ﬁ‘&an-ﬁb@ acRidvedeinh 1%?&&1\%1?‘2:1@&1%&%&(516‘1 in

vari ous way s and sh apes, I nst ance rect angul ar, square, CI rcul ar or
such. Furt rfécmnglrmenéth{er@nh thel stppodt @tm;ltura@é lhanrdssidisieteataranged

ot ner roti creo diaf 5ullkbR a8 B aliefer. TaRuGhedey Klnsey Elehrt b el D

arranged f ofetipdsaligamagt.t he reticle with respect to an environment and/or
an apparatus. Each retjicle holder can be arranged to, hold one or nore
reticles. The sanmEVhaleggpedific sabodimenifeohdic lwts%bagé%néawab% be

arranggg ﬁ%?énxfg?e @fyglrlm%sbe%ﬁg}-éﬂiéf‘ed BhACHf NRIERIch rﬁ ticetl €

reticle ho of one or nore I nner orage oxes
P1721. 010 Zhaeas diescribied. Mid déscriptiohds hﬂ:ltdnltcndmé to rhmrtrtéledlrwemtlomns

substantially by f xat i wher.ein forc xati.on can for .exanple be
2ppl 160 Lo hol o ¢ nol el aimge T BRI AEFeScaclor SO AR ASSSMNE 1 ot | ol o
MA i's pref eiahpyisies at qemt ézl%tlalé anaya f@cﬁéne IolakfSwherdin ﬁ'Ie seaglofane
direction and substantjially. by force closure i'n’ that direction.

Her ei n, t heretiglerhoidersisaifor am'qmm nigy aidgnstakle MWGCHH_aiOItTO cleged petdcleued
broadl yg f %logﬁﬁ{? bfatRUGld of Alcit t}glera%gﬁg ls?aﬁ%? AR e RLE esﬁmaage box is

provided with at least one retainer which is arranged to retain said reticle

holder. This provides the above-mentioned advantages of said retainer
independently of holding the reticle by form closure. In particular, the
handling possibilities of the reticle and reticle holder assembly are
20 improved when using such storage box, as is depicted in figures 2-4.
The reticle MA can also be provided in various ways and shapes,
for instance rectangular, square, circular or such.
Furthermore, the reticle holder and/or storage box can be
arranged to transport and/or store the reticle in a horizontal, vertical
25 and/or other reticle state. The reticle holder and/or storage box can
further be arranged for positioning the reticle with respect to an
environment and/or an apparatus.
Each reticle holder can be arranged to hold one or more reticles.
The same holds for said storage box. The storage box can also be arranged
30 to hold one or more reticle holders, for example one or more reticle holding

frames and/or one or more inner reticle storage boxes.



remai ning retaining force of about 10 N or less to the reticle. Besides, a
reticle alignment nethod according to the present 10 invention, as

descri bed above, can be carried out in a vacuum environnent, for exanple in
a separate nodule that is designed for that function. Also, the a reticle
al i gnnment C?ﬂ7gﬁﬁﬁﬁ5ri6d out, for instancg, in a storage nodule, |oad Iock,

scanner or devi ces. Besides, a temaccording to at least claim8
may conprise, 15 for jnstance, one or nore assenblies of reticles MA and
reticle hol ders 20&681@1&§hth@trmc@ ¢ dperheld ingone o5 7gede dareatisins ng a

anbvabl y stapsgitiollyBEH RREGHA; SROEERIR TR el or RipelBR B, o, o4

box 2I I10 anaipphedttethoidetﬂwtegmflcleml‘emn ireg directionst ance, arrangedI to ]E)e

manual 'y 20 transpo r the-l.i P1721. 01 . e of a
reticle and a reti clIE\\é ‘ﬂ’tﬂrdgﬁe rGHe W%%Er%fte Qlélycz)\?e dtﬁébﬁ't@ﬂtgi@ Eglféré'ﬂ (1)
I's adj ug ab&l%sﬂ?é&ﬁ%ﬁ 1@a§9 HE“dl Eﬁdcéﬁb%ﬂﬂ?&i‘dlﬁgn&%g‘@r @Lﬁdg‘ézihgl e

reIeaS|ng state erelnt e ret der I'S arran
reticle ( MN)haa;tdm'ecaisonn Heaeirnrt&mecﬂemsedsmbstamlal}y not by foees tloswretihasdbi on

X, Y, Z th icl d int k th
ﬁetl cle %10 gg%f?“ii% hfq?g O&of%xédpéggﬁcﬁhéﬁgg%gﬁghg%wo c%{eehp;? hfggrgetl gl e
hol der (1) fénamlhgerertsirﬁﬁglfagcébﬁhaoue 10°ANSGfels¥ taCiE fitiidet 0 claim 1,

wherein the reticle_hol der conprises at |east one novable reticle retaining
el ement (2) whi ch i BesisleabreretBloeligoarent methed eagosdingitp poeipresentand a

reticl P | .o cking state
and reIei ﬁ]gq’%&%%f ar§e§8§€r[1§>€éﬁb?)v8 gbre}?enéﬁ{g itgwéés% %gg‘éﬁﬁlgvabl e reticle
retaining edzmamr(éﬁt for examipdedn d seperdtexaddule thet B desigheddosithaon. 3.
Assenbly ac ordln ocI |m2 erein the di stance betwee 15 each of the
reticle ret e’%‘ § %mtlgé@l%%nﬁeﬁ caneq payried quds for Histangsoli 21m
when the re tion and the reticle
(MA) is hel %ﬁggg?%%@égggfm&%f%e?&{h?@ﬂ & mgﬁﬁ%ﬂ%p{a&ggor ding to claim 3,
wher ei n the di st ancBesiglesearsystem accordlng to at least claim 8 may comprise,

15 for instance, one or more assemblies of reticles MA and reticle holders
201, each reticle holder being arranged for holding a respective reticle,
wherein -preferably- each assembly MA, 201 can be removably stored in a
suitable storage box 210. Besides, each said storage box 210 and/or
reticle holder 201 may be, for instance, arranged to be manually

20 transported or the-like.




each reticle retaining elenent (2) and the reticle (MA) is larger than about
20 1 m particularly larger than about 100 m nore particularly |arger than
about 1 mm when the retaining elenent (2) is in said rel easing position.

5. Assenbly according to any of the preceding clainms, wherein the reticle
hol der (l)eﬁfggii es at | east a substance (102), for exanple a freezable
fluid, af éﬁgfic fluid and/ or ther | astic, which can be 25 brought
into a solid state and a deformable state for providing said form closed
bl ocki ng state and rel easing state respectively. 6. Assenbly according to
any of the preceding clains, wherein tg; -gEticle hol der (1) conprises at

| east one imovable reticle retaining —010 33 elenent (3) which is
arranged to abut at |east part of the reticle (MA) for holding the reticle

(MA) in said formclosed manper. 7. Assenbly according to any of the
precedi ng clains, whesankly ﬁ@arﬁé‘ﬁl‘?:F‘Eldh%F‘@é?lec}éﬂlﬁeﬂ’s@@eée%g‘%ﬁiatﬁr%fne (1)
for supportj . §l ) ' . 0 LSi gk ly of
areticle ( r%}fgb?g?l?%f lﬂeﬁo?%]gét§§%1?&%%%¥§méﬁp}%s&§% éﬁeﬂggf: ﬂ%ﬁgﬁ%ﬁ{gct or
(250), wherstate tamel aatticlerédl¥Aying stgie] sdereiretlos reticle meldeer($) {SVRK) ,
wherein the reticl,e hol der, (201 t he detectpr (250 re arranged to be
i et cal franeediediofd e sotidle SRR atfeasiiicn fur ek Hogbot o
(250) | § argeaepefe! BreShiER (XS, %) whéh the &E&l@h&déﬂﬂ i§ 9 tREBIbERANI t he
reticle (MA) wth respect to the reticle holder (201), wherein the system
pref erabl y statpr whese sdhelretisie boldersflpnsigeranged i 0¢lehse theaeiticle SdA)

assenbly (NA. 20 at.. l.east. ,durj.ng .t h sitioning of the reticle (MA) with
respect to.\{/ﬁgnrtﬁq E‘Ttéc_lﬁg’rcégffr@iz’o‘%l?‘ %56 geﬂe%%agﬁ'cor ding to claims8,
wherei n saig, assgsfdnibly agfordibgadidldiricrokHeRdn! thedrdticle Hdldefeopriseg!ch
that the reticle holder (201) 1s arranged_ to hold the reticle (MA) at | east

in a form cholragt paemovablareticleataisingslement dd) whicly is zpovplals t he
B
(201) is inptdwidiregd saiel fognsicddsed blbckiyg iseatecand rélensihg statd respectively,
ﬁglrrgrelr SI( 281@&?&%%@&@%@@3%&&% rg‘ﬁgienlgetgprﬁnrgeéléﬁ{c%t((%A)xs g?lganrféd cle
to be fixed in the blocking position.
3. Assembly according to claim 2, wherein the distance between
15 each of the reticle retaining elements (2) and the reticle (MA) is less than
about 1 um when the retaining element (2) is in said blocking position and
the reticle (MA) is held by the reticle holder (1).
4, Assembly according to claim 3, wherein the distance between
each reticle retaining element (2) and the reticle (MA) is larger than about
20 1 um, particularly larger than about 100 um, more particularly larger than
about 1 mm, when the retaining element (2) is in said releasing position.
5. Assembly according to any of the preceding claims, wherein the
reticle holder (1) comprises at least a substance (102), for example a
freezable fluid, a ferromagnetic fluid and/or thermoplastic, which can be
25 brought into a solid state and a deformable state for providing said form
closed blocking state and releasing state respectively.
6. Assembly according to any of the preceding claims, wherein the

reticle holder (1) comprises at least one immovable reticle retaining




each other, and preferably a mechanism (203, 204) for noving the reticle
(MA) when said assenbly (MA, 201) is located in said storage box (210). 25
11. System according to any of clains 8-10, conprising a support structure
(251) for supporting the reticle holder (201), wherein the structure

conpri ses glgf%'%fgygi)errents (211), or dockjng apertures respectively, which
are arrang erate with docking a tures, or docking el enents

respectively, of the reticle holder (201) for kinematically 30 docking the

reticle holdemestt(8) richugspmanged fotahet ableast parécéithegstigle ik éetor
(250) is Igﬁgﬁﬁq 'tﬂf:a}e‘ffacﬁé Wgﬁlﬁtz%%%ggo%é%%?ﬁl%h&respect to the

P1721. 010 support ‘structur ng said reticle markers
(MRK) during use. AsserBpbt accaalingdbrhy of thapredddinghelanns, sdietedetiaet or
(250) is attached to said support structure £2§$) 5 13. _%ste,m acc%iredi ng
clai m 11 orretigle jodes GOMRPIisasp SUPPATE xarne 1) nPAPRREINE & wdsoftheee
ki nematisC syppeLt points for cooperating with at |east three kinematic

grooves of a reticle holder (201). 14. System according to any of clains
8- 13, whereB.n sai d Sktent commusimg seasaembdpsf coreticdpt{MSl as@ wsticle( 253) f or

wher ol n 9ai BB SE05) 31 Vel ERG At IS Tt SO B LY b TN BER ADe 1B EHRMA)
(252), for &mpPisesBrid 68 $R0R nititkess (MRK), SN ereth fHe FBticIPHBIRI (ngeast
one of said markers (MRK). 16. System according to any of clains 8-15,

V\,here: n saim@éheciatcctors(zéaamewsaageqi déade binermatcalymlignednwith, for
e®h) ' i.d k 17 ,
orr et 496, PRk BrehPinelobHErL 0P I HPfRpr oL R rabeed WPRR L L said, o

claims 11- Itioke heaged sf(MRK) nﬁwp@éi@wdiu%dhe kietigled (MAg wich eebpecteto (101)
t hereon, wherein the support structure (251) is 20 preferably al so arranged
for ki nematietigle hodden{4{yl)a wharein éhe syatsmaprsiersdly semprises afleastone

(2011, LSBTk bk (A TARIHE i bABnFT00E 350 ad RABk g S4oPOr
positioning of the reticle (MA) with respect to the reticle holder (201).

15 9. System according to claim 8, wherein said assembly is an
assembly according to any of claims 1-7, such that the reticle holder (201)
is arranged to hold the reticle (MA) at least in a form closed manner in at
least one direction (X, Y, Z) when the reticle holder (201) is in the blocking
state, where the reticle holder (201) is arranged to release the reticle (MA)

20 when the reticle holder (201) is in the releasing state.

10. System according to claim 8 or 9, comprising a mechanism (203,
204) for moving the reticle (MA) and reticle holder (201) with respect to
each other, and preferably a mechanism (203, 204) for moving the reticle
(MA) when said assembly (MA, 201) is located in said storage box (210).

25 11. System according to any of claims 8-10, comprising a support
structure (251) for supporting the reticle holder (201), wherein the
structure comprises docking elements (211), or docking apertures
respectively, which are arranged to cooperate with docking apertures, or
docking elements respectively, of the reticle holder (201) for kinematically

30 docking the reticle holder onto the support structure (251), wherein said

detector (250) is located in a certain detector position with respect to the




docking elenments (211), or first docking apertures, which are arranged to

25 cooperate with first docking apertures, or first docking el enents
respectively, of the reticle holder (201) wherein the support structure
(251) preferably al so conprises second docking el enents (221), or second
docki ng apgéiﬂéii) espectively, which arﬁ%arranged to cooperate with second

docki ng ap St s respectively, of the 30

reticle holder storage box (210) . 19. Reticle holder of an assenbly of any
of clains I1SUPReR/Brusture (XyHtfemdstecting snidretivls BarkerMRK)olurisg 20.

St or age boxa éarrranged to contain an assenbly according to any of the clains
1-7 and/or AN ‘assenbly of a system according to any of «clains 8-16. 21.

St orage boxl2ccor di$ystem akadrding, tocelajrhi 51 ngheteincesid detecbor (250)ier (12)
which is arranged to retain said reticle hol der (1) when the retainer (12)
is in a hol@dached Ip fiid sipRAt skestairs (BRd) retainer (12) is arranged to
rel easegthejgeticl

rel easi ng s %t e. §§%t or g‘ﬁ‘éa%d‘ eé;?}rrgﬁlgfeg}f ogrq’ q&?éﬂeﬁhgehgnélggg%%%mg&re
conpri sing raimpi:ﬁ;els@etslbaat tleteeckme(rfvﬁmcamp]:mrrtqiamt$fdm¢¢tqrerenhg withr&i n t he
st or age bo>s<]§ rovj ded with at \%ﬁt one r (?rO(JIZ) whi ch is arranged
to retain s&Pat thErs 1@%6?18&1'0?‘1?3 @rFett’r?\]-:e ‘?rn 1042) is in a hol der
retaining sigte, tehi abBSrdifi gaeongﬁy of Elaihs BLISNGSRrLR SalPasRtGe
reticle holder (1) en the retainer is In a holder releasing state.
15 23. St oremepbisesatdeadt ngetaptical smmsordﬁﬁé)ﬁciréetecmmgmld miagker or age box
S arr iooperate with a support structure of claim17 or 18 for

Ki nena |caldlll\§/ﬁ§ icki ng the storage box thereon, wherein at |least part (214")
of the storpge box $ystem h&c@f(ﬁhgft@)béﬂy@lﬂtléiﬁiés 14 pndeeeRNbaid detektdhat
sai d detector (250) can detect said retjicle marker (IVRK during , 20 use. 24.
A |i t hogr aplsRet eppmTasesat lngstionsmgptigal elemen RS2 nfon @ramble MisFessadeng a

proj ection m,%r e?l(ié?élhgrhn image of at least one of said markers (MRK).

16. System according to any of claims 8-15, wherein said detector

®r second docking ele

15 comprises at least one electronic camera, for example a CCD camera, for
detecting said marker (MRK).
17. Support structure, for example a support structure of a system
according to any of claims 11-13, arranged for kinematically docking a
reticle holder {201) thereon, wherein the support structure (251} is
20 preferably also arranged for kinematically docking a reticle holder storage
box (210) when said reticle holder (201) is being held in that storage box
(210).
18. Support structure according to claim 17, comprising first
docking elements (211), or first docking apertures, which are arranged to
25 cooperate with first docking apertures, or first docking elements
respectively, of the reticle holder (201) wherein the support structure
(251) preferably also comprises second docking elements (221), or second
docking apertures respectively, which are arranged to cooperate with
second docking apertures, or second docking elements respectively, of the
30 reticle holder storage box (210).
19. Reticle holder of an assembly of any of claims 1-7 and/or of a

system of any of claims 8-16.



a support structure for supporting patterning neans, the 25 patterning neans
serving to inpart the projection beamwth a pattern in its cross-section;
- a substrate table for holding a substrate; and - a projection system for
projecting the patterned beamonto a target portion of the substrate, 30
wher ein the%ﬁgé)gr t us conprises at Ieastég_)pe assenbly according to any of
claims 1-7 0 | east one system ac ding to any of clains 8-16
and/or at |east one support structure according to P1721.010 36 claim 17 or
18 and/ or &Q.eti cl Stosageboxs esranged to contain an ansgmblyaccarding teopay

et hod, wneiay doutb 72048t o} BFiagd (e dried dRAERITI SN o "

radi ati on ifajihe\8-ded using an 5 illum nation system wherein patterning
means are used to inpart the projection beamw th a pattern_in its

cross-sectidh, and SUERBE PoXRCCP RS toslpipRe 29, SOmBUSHIS 8hlsast g ect ed
t ti . ' I

ol § adtea it (128 whichS artBipbd b oeliibad oty HAkeh 1) GHEh BR°

accordi ng tretaimerdil 2§ isina Bolderi@taimdngrstate, wlasteinthe taprert(12) isict ure

according to claim17 or 18 and/or, .a.reticle. holder accord .o claim 19
and/or at |%48Pes éogﬁi?%ﬁet%xetl%émléﬁﬁéfmhgﬁy&mr ool 3.1530% " used

for reticl e,hideflrbRsind stddse of a reticle holder according to claim 19,
wherein the retlflgle Shogger (1) holds a reticle (MM in a formclosed manner

in at | east22ne 15 Storage ibox, @xranged for steding ehaasdemblyncemprising atwo

di ti X . 2. t hpd f o [ ' ti.cl i_t.h t t
2 roti dPo Iapteeish (AATRER reBild bl ) CahBr Bt Mok L AR ker o
(MRK),  whes@jvidédsvitietdtdbasthohd eetdider |1 2swhetgs kirfeii@dd ealrbtaialdagded with

respect to at |east one detector el$c2_50) , after which the reticle is being
posi ti oned TEtiolt hieldesidovhen theaetames| (d2his e holdey retaining stakfet ect i on

o oot B e B I led s R RSO e
such a way tMet fethfisgre(@i2)tis irachotddrereleasing state.
15 23. Storage box according to any of claims 20-22, wherein the
storage box is arranged to cooperate with a support structure of claim 17
or 18 for kinematically docking the storage box thereon, wherein at least
part (214') of the storage box (210) is preferably optically transparent,
such that said detector (250) can detect said reticle marker (MRK) during

20 use.
24. A lithographic apparatus comprising:
- an illumination system for providing a projection beam of
radiation;

- a support structure for supporting patterning means, the

25 patterning means serving to impart the projection beam with a pattern in
its cross-section;
- a substrate table for holding a substrate; and
- a projection system for projecting the patterned beam onto a
target portion of the substrate,

30 wherein the apparatus comprises at least one assembly
according to any of claims 1-7 and/or at least one system according to

any of claims 8-16 and/or at least one support structure according to




that the one or nore markers (MRK) of the reticle are aligned with respect
25 to one or nore optical sensors of said detector (250). 29. A nethod |

according to claim27 or 28 wherein the reticle (MA) is being fixed to the
reticle holder (201) after the reticle has been positioned wth respect to
the reticl .~ 30. Method according.to any of clainms 27-29, wherein an
assenbl y g@)pg#?zjr]r%ticl e and a reticle W8 der accor di ng to any of clains
1-7 and/or a ,system according to any of clains 8-16 is_used. P1721-010 37
31. A net hodadBchf @ apddey areticlgihnider agoordiagdionclaim 1R ianshiar atal

alignnment i |ev, ' ' I cooperating with
t hree ki nen%??gggrgosgglég.e §B&%%c§%?ﬁ%{%§gg%éﬁf’g%gn?§of claims 2 7-3 1,
wher ei n t he2s, assembidevide frfanufactatiag(ibiheddwhet¢itl & subsieste(is; 20 1) is

first being pla eqﬂo | n a storage box, (10; 210), after whi_&h the reticle
(MA) and r eRFAVidehohsFelry 4 projection, beagephiadiationets Rreided4pHBE any each

other. 2&3. : L n | : ' i
det ect orgs (Z@b{ﬂ? ]%ﬁ)aﬁggg%’ergﬁégggpégge{ ﬁi)r?g\g\fﬁ srgg%éxg%é’ﬁ?{?eia %%ptglret 10
struct ure (2ojdgtiontbeasn withex pattemlin ité crdss-sectiochganiyhanzinrtdte cl e

hol d 201) js placed i t box (210), wherein the st b
(210) i 5 bebaiierichBfam elrRgiias R araeeted ebind areeLapital sloRE
structure (ﬁ%étravé}%ﬁéfbin_saaﬂ l@]a%@fait G5t dlBEsérably ?ggci%&ﬁh%gt&éﬁ? gEtically

aligned with respect to sai support structure . .. A et hod
accordi ng tdaimg bf/ andj ey aplesy, onh system desordimgiceany ofpdaims $db such

desi r od host e o 19 EstBROR s RBhut AEcpEhE 8 RLE 17 oF AL BBHTHR .
posi tion, vhirefickedsoldepradcdrditig ebbRifd 19 md] figat heastairichorage bwx a

reticle support structure (Ml of_a lithographic apparatys w thout having
to reali gn 24FOTANER & any ehclaamns29-1318 yeed doy elaclsnaedlingai n.

26. Use of a reticle holder according to claim 19, wherein the reticle

holder (1) holds a reticle (MA) in a form closed manner in at least one
15 direction (X, Y, Z), and preferably in at least two directions (X, Y).
27. A method for aligning a reticle (MA) with respect to a reticle
holder (201), wherein the reticle comprises one or more markers (MRK),
wherein the reticle holder (201) is being kinematically aligned with respect
to at least one detector (250), after which the reticle is being positioned
20 with respect to the reticle holder (201) utilizing detection of said markers
{MRK) by said detector (250).
28. A method according to claim 27, wherein the reticle (MA) and
reticle holder (201) are moved in such a way with respect to each other,
that the one or more markers (MRK) of the reticle are aligned with respect
25 to one or more optical sensors of said detector (250).
29. A method according to claim 27 or 28 wherein the reticle (MA) is |
being fixed to the reticle holder (201) after the reticle has been positioned ‘
with respect to the reticle holder. |
30. Method according to any of claims 27-29, wherein an assembly
30 of a reticle and a reticle holder according to any of claims 1-7 and/or a

system according to any of claims 8-16 is used.
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31. A method according to any of claims 27-30 ,wherein the
kinematical alignment is achieved by three kinematic support points
cooperating with three kinematic grooves.

32. A method according to any of claims 27-31, wherein the
assembly of the reticle (MA) and reticle holder (1; 201) is first being placed
in a storage box (10; 210), after which the reticle (MA) and reticle holder
(1; 201) are being aligned with respect to each other.

33. A method according to any of claims 27- 32, wherein said
detector (250) has a predetermined position with respect to a support
structure (251),

wherein the assembly of the reticle (MA) and reticle holder (201) is placed
in a storage box (210), wherein the storage box (210} is being
kinematically aligned with respect to said support structure (251), wherein
said reticle holder (201) is being kinematically aligned with respect to said
support structure (251).

34. A method according to any of claims 27-33, wherein the reticle is
positioned such with respect to the reticle holder, that the reticle obtains a
certain desired position with respect to the holder, for instance a
predetermined position, which position is suitable for placing the reticle
on a reticle support structure (MT) of a lithographic apparatus without

having to realign the reticle with respect to the reticle holder again.





