1 Title: Assenbly of a reticle holder and a reticle 5 DESCRI PTION 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 |ithographic process, 10
carried out by a lithographic apparatug, to manufacture devices. In
particular, the known reticle holder is a storage box for storing and
transporting the reticle. In certain cases, the reticle has to be aligned

accurately with respect .to.the reticle holder before the assenbly can be
used in%éef%nuf ac?‘ﬁg?WE’I}SPS@ﬂl.C?‘U%'@ﬁ?ry?ng@c?Ftéﬂl?gnrrent is carried out by
a 15 reticle prealigner. FromEP 0 284 003 Al areticle frame for

positioning and holding a reticle is known. This known reticle holder is

arr ange®ESCRIPHIONe reticle using clanmpi ng means. The cl anpi ng neans
consist of transversally novable springs which force the reticle against
opposite screws using axial 20 forces, as well as spring clips which apply
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substrate tor cancelling™t vacuum adsorbing force acting
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changes, in accorda&%e with the accel erati gn of, the stage. 30 EP 1341042
r el at esTPESROLYBRARCHTH Rt IROTFTHIN tRIGTY thetRbClahas do\Rs aligRed pr ot ecting a

reticl egedhiteRVEItH I;Egs:%!é@?%o fhé %ggx%&h&m%g%&&ﬁé ﬂ{[‘l:nggiénrglﬁl Haﬁdor%ﬂsgcﬁ ot ect

the reticle fromcon nat1 on. pr obl em of asse I'es is,
t hat itin 8 mehafastelrindpracdss. Usually, such alignment is carried out by a

15 reticle prealigner.

From EP 0 284 003 Al a reticle frame for positioning and holding a
reticle is known. This known reticle holder is arranged to hold the reticle
using clamping means. The clamping means consist of transversally
movable springs which force the reticie against opposite screws using axial

20 forces, as well as spring clips which apply pressure on the reticle. |
European patent application EP 0 923 000 A2 discloses a stage apparatus,
which is characterised by a movable stage for holding a substrate, and a
number of levers, having counter masses, for applying forces to the
substrate. Each lever is pivotally coupled to the stage. Units are provided to

25  press the four corners of the reticle with the levers. During use, each lever
imposes a force on a side of the substrate for cancelling the force of a
vacuum adsorbing force acting thereon as the stage is accelerated. The force
applied by said lever changes in accordance with the acceleration of the
stage. _

30 EP 1341042 relates to a system and method for using a two part cover
for protecting a reticle. The cover includes a removable protection device

used to protect the reticle from contamination.




maintain the reticle in a certain desired, for exanple aligned, position
wth 5 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 assenbly, leading to

m sal i gnnent of the reticle. Besides, j;such undesired reticle nmovement nay
| ead to undesired particle Generation due to friction between the reticle
and the reticle holder Such Particles may 10 inpair processes making use
of the reticle, r instance vacuum pyocesses and/or. |ithographic
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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

20




15 prevented. Since the reticle can be held in a formcl osed manner, the
reticle is preferably held using substantially no force closure in said at
| east one direction, for exanple clanmping 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 assenbly of a reticle

and reticl ecal’hgleq'ﬁﬁlr%ﬂlw\éﬁféiniﬁ% &é‘éw&i?@bbﬁ&?r?%tﬂ_?ésﬁ&iecm RR1dbe
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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 elerhent in its blocking position. The reticle is

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




nmeans, so that the formclosure can be effected automatically. According to
a further enbodi nent of the invention, the reticle 15 holder conprises at

| east a substance, for exanple a freezable fluid and/or a ferronagnetic
fluid, which can be brought into a solid state and a defornable state for
providing said formcl osed bl ocking state,and releasing state
respectively. The reticle can sinply be f¥xed in a form shaped manner by

20 bringing said substance into the solid state. The reticle is rel eased
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According to a further embodiment of the invention, the reticle
15 holder comprises at least a substance, for example a freezable fluid
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




As follows fromthe above, an assenbly of a reticle and reticle holder is
known fromthe art. The reticle holder nay be used for facilitating the
handling of the reticle. For instance, the reticle holder may be used to
transport a reticle to and froma reticle stage. A disadvantage of 15 the
known assenbly is, that the reticle holdef needs to be renoved from the
reticle when the reticle is to be placed, for instance, in a storage box
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During use, the ret £ can ed wiLth res to the reticle. holder
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15 the known assembly is, that the retlcle 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 assenibly 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




“to a reticle sta

10 detector. For instance, 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 predeterm ned position, which
position is suitable for placing the reticle in a l|ithographic apparatus

wi thout having to realign the reticle wtsh respect to the reticle holder 15
again. In that case, after the positioning of the reticle with respect to
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reticle holder, the reticle holder can be transported, for instance, 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




to release the reticle when the reticle holder is in the releasing state.
This provides the above-nenti oned advantages of the formclosure-fixation
of 10 the reticle. According to one enbodi nent, the system conprises a
support structure for supporting the reticle holder, wherein the structure
conpri ses docking el enents, or docking apgrtures, which are arranged to
cooperate with docking apertures, or docking elenents, of the reticle 15

hol der for kin tical ly docking the reticle holder onto th uppor t
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devi ces, ma ctured using one or nore rertl are positioned
usi ng orie otle nemdeof said support structure, can be reduced. Also, the

« f lith hi b d wh t he. t '
or ovi dad wi th one. ORCTDFBREdRR e BOPEGERhctin 69 SHBRSISRoRCPHAr

apparat us i straict@rgRit $@ppakengd site pétidlBhRleByRediftheSdtPRefirest ruct ur es.
The invention further provides a reticle hol der which is characterised by
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above- ment i ofedh adY AU king apertures, or docking elements, of the reticle

15 holder for kinematically docking the reticle holder onto the support
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




Particularly, for the case that the reticle holder is a holder of an
assenbly of any of clains 1-7, a reticle can be held firmy by the reticle
hol der in said at |east one direction, preferably w thout the application
of reticle force fixation or using only a small amount of force fixation.
Such reticle 10 hol der can be arranged in_different ways. The reticle

hol der can be or conprise, for exanple, % franme for supporting the
reticle. ) t he etlcle hol der can be a reticle storage box. In that
case, the s@@r%dé’é S’(nt arfhRaraku s iyasrangchotodmake ves pEpaedirrmere yuch
wher ei n thesh??b?’c 8t tlifds being held by any other reticle hol ding neans.
Furt her nore d reticle holder 15 can be, for exanple, part of a storage
box, such as a sepaﬂ‘hfzenremilelhe"urﬁtﬂr@micﬂﬂfsaaﬁﬁtimm hbldeanvhiehr smoved from a
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i nner st®rage box S&chrﬁe@l@wﬁoﬁ&rapﬁ(ﬁﬁdé?é ﬁl@ﬁb@@é m&@tlgﬁéd%anft:@g 4 he
case that the ret is a hol de system accordi ng to an

cle hold f
clains 8-16Faf H‘éu,raéi e:cng tﬁg&aﬁﬁéhﬁéﬁh@ |rét1ﬁ1@| la@hdereaﬁ Ib@ldﬁﬁﬁftarbﬁ@@mbf; °
relatively faghy %‘f%l&frﬁg'ﬁ? JEE}cfeeé He ltlgldeﬁ‘ﬁﬂlépf)?%ﬁe Ije?cle bgﬁfe?'.qﬁe such

t hat theretlcle can. be pl ace |rec I'nan op ronin a
| i t hogr aphi Saab@aim@nﬁalﬂre«zumg, phﬁemﬁilglemithéus the la@pﬂﬂcatlonansfemtﬁe
preferably t| clelreticl ?o der assenbl n be.stored,i tabl e

t ransport abfoer%gt Giadat BB)‘(ISI?%PH héting 8?”8?“#8?3%6@(%% a%‘ég]ﬁﬁfasu ring

st or age (andholddr @is b@rair@éhﬁé’tl ineligefent Nagyd. Wké@ae%cﬁaef %!aﬁtl?éof” 0 a
storage box. According to t invention, the storage box is characterised

by the feat EPBPIEFE, PRFFRDPIE, afrarne fas suppPytiag thaaetisla. diesidas thet i cl e
hol der can %1&9']{&&191’396111% ég‘@uéfeoét%g?t%«?%x ir?rthg%(@gpé eth}eost%trgég bhie

assenbly in a well conditione relatively contam na ree efnvironment.
. Furt her nor ecatdegarrengeddo s theyresmie eitentlyr otteatirs dhel rasisients! ryotf einmg

adver o0 TeCha 63 ool HASRERE: % 505, B B 2oL BBt ance,
the retliscl echrwlbdgfolegsmpd, 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




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 box conprises at | east one retainer which is arranged to
retain said reticle holder when the retainer is in a holder retaining
state, wherein the retainer is arrangedgo release the reticle holder when
the retainer is in 10 holder releasing state. The reticle holder can be

o oves | ratRERS bR RR 0Pt Brblecy 4 BB PSR b T
assenbl y wiirflussieecBidice tie stdragadwxbidxarrkaped itbSoanedh shikbas&drhblye thel der
can be noved fromor, t tf&gecftqrage box when 15 the retainer is_in said

rel easi ng stetds cBEdYBaNdied gl Fasedipbisiates ficorRtice Malder dogbpakr
when that MRkgeto be reRlQeiPtoRt tRakGfRIA DRl Y {12 eAdRo BOXrordte

i
reticle can, for exanple, be renoved from storage box w t hout
reticl e Shol dethd sforagednoixng pur poses. According to an aspect of the

i nvention, the storage hox is 0,,arranged.to _co rate w.th suppor t
STt ure of ol o waFOsRRitS 5 AR ARBBHIMRY® RERES WFesliod, BrSuRRERS

t hereon, whiss£iconairidesast lepak bnefrethecs tvitiiaBeishaxahgedrefretaipl yaidpictiedd | y
transparent, such that said detector can detect said reticle marker sinply

optical |y dupidsg vilen theratpiner &t iv e oldsy pplednig sledr, ddcsekbtie 25 The
present | NVRALIRA iEWrthted & SLRISE I kLRGSR FraRRAEALSInCAMiR devi ce

manuf act uri ng net hod. ographi c apparatus 1s a nmac at applies a

desi redO palelden releasing statget portion of a substrate. Lithographic
apparatus can be ed, fqr.e le, ,in the nmanuf.acture of. integrated
rFeurts (1 ooy . v 6 ikt aii R e Al LAY S el o e b e
nmask, may betilisieg d:0d rgedneral This Ghptatids that hendlisgpesisilidiesdftthean

I ndi vidual layer of the IC . _and this pattern can be inaged onto a target
portion ( e.rgfilcg%ﬁﬁﬁii rgticle galciergaswblan@tgrre@@@@ﬁ? k0 the s&grags o it rat e

(e.g. a silingphafigk)retRd nBRRAcd 2B moved from or to the storage box when
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, in5

whi ch each target portion is irradi ated by exposing an entire pattern onto
the target portion in one go, and so-called scanners, in which each target
portion is irradiated by scanning the pattern through the projection beam
in a given direction (the "scanning"-direction) while synchronously

scanni ng t hefsYp OF seecisd digs)en arSIa?ﬁtraﬁﬁaﬁeag-|&bﬁ111tcentwﬁéraitﬁl%ga5r% laygr
Accor di ng 1 ¢ a0qBSRAELALiREmb MG :o8iot! Meerbral bOMHARsBbstibtoggn aphi C
apparatus conprising: an ill'umnation system™or providi’ng a projection
beam of radbatiiona retgoppof tdgicandt targetf portsupptiat ag Pactassmaly means,

the 15 patternin ans _servin o inpart _the projecti eamwith a
pattern in crpbSi kAT aciGe daht, EPAG WS BERAE SRR S PR el at e
and a pryj ectHieR ducHt RIFEPHoRioh €6 ifradidtea Watkesdiag Leamestpatternt @i@et
portion of the substrate, 20 wherein the apparatus conprises at | east one
assenbly adkerarsr} nastigayinopne |28, padisorcaied scapheroasy whieh sgsh darget
according t .of: | Al - t :

2coor ding t 5o AP I8 St By e AP th bl RF8 HRORR BRI SIUELEEE g
t o cl ai m 19in angiten ditedteas (therfscatoimgedbextiank eihdiengynichrampusly cl ai s

20-23. 25 Therefore,, the apoye-nenti.oned advan s.pf said.assenbly, said
Systom sal GoRupHH tSERREREYE PRCaN S oPAGE R fndfey A8sFHBRet: ol &

hol der ppe provi dedabgoddifgltbtdiPaEpEN 6f @iRPidvahtien, FREFE tdibddiided tahe
reticle can_be handl ed and positioned relatively f ast using the reticle

hol der, so {ifeogaRiraERPaEahaOBIRIIYIBE overhead 30 and achi eve a high
Feticie holder proaaar b NS e e o o b O
support 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




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 is provided, wherein a projectjon beamof radiation is provided
using an illum nation system Patterning neans are used to i inpart the

pro) ot on BERMUNL b BBAL L0 Rl BCEORS G LoTadR P St yboam o

radi ati on i's projec arget por 10 substrate. Since at
| east one asseohiry faccearbargingopamnyrmihgoheans dircetlyantviog the redalt one
system accorfgtiglngL to any of clains 8-16 and/or at |east one support
structure at®gf ing to claim17 or 18 and/or at |least one reticle holder

according to clai mAQRAMOE atfukBast agptet B ¢haGAvVERKonAaGviieng to any of
clainms 20-23 is used for reticle handling, one or nore 15 reticles can be

hand| ed Sef fineinevia¢iirang reihwid/is geariagtarisachby theifepBuesiydaing|dQyned
Coly  usi o ol e 1 itt] o ol | ed
oo Sy e BeCHRE S PR R WAOTERL o Sopi L b ALt

reference nmay be nmad to’the use graphic apparatus in
t he manuf acsyrevafed Gsing tinsiiomhichabon syxtenstRadtetitiag mhans iard epedplion ¢

appar atus described herein have 20 ot her applications,. su as the
nmanuf acturé%?aqtﬁg@@%ﬁ’%ﬁl%%@&? “g%?é??st,temglﬁg‘?n é’sﬁiﬂﬁfcalé)fle?lﬁeon patterns
for magnetig, o HERAPH! B5diakicAlisrofected Anteis PAds poEBR)of thiei n-film

magneti c heads, etc. The skilled artisan wll appreciate_that, in the
cont extlOof swedirate &inaeiaideapiprie assemdly apgordiss terarhel eleims Ivfafer” or

"di e" herein i.de ; ' 3 erns
 Subst at o AR SPIERITAS Ko APa SN R Bt o lalbols 121 BDA S0 AL Reagh?s
herei n may diee puppesssuchefonecardiaf terclaiexjdsar 8 amd farakelkaspbaca track

R WA A T R TR T T
appl i cabl e, o dRedfis 6 apy & A8k R0mY iBeieBEPloradticte handling, one or more
15 reticles can be handled efficiently and safely. Besides, the reticle can be
aligned accurately, using relatively little alighment 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,




30 such and other substrate processing tools. Further, the substrate nmay be
processed nore than once, for exanple in order to create a multi-layer IC,
11 so that the termsubstrate used herein may also refer to a substrate
that already contains nultiple processed |layers. The ternms "radiation" and
"beam used herein enconpass all types qﬁ_electronagnetic radi ati on,
including ultraviolet (UV) radiation (e.dg.” 5 having a wavel ength of 365,

248, 193, 157 .or 6 .n and extrene ultra violet (E radi atio . g.
navi ng o vasel Brgthe B SRRl 6P Ree Rl oletar b sutiskele B
such as i on heakE @int@lieshiNiNepTBcesded g, " patterni ng neans” used
herein should be broadly interpreted as referring to neans that can be

used to inpart a prdflederos ‘Tadiasicm and ibsapdtusachhereintancomegassabt i on
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transm ssive or reflective. Exanples of patterning nmeans include masks,

progranmmabl e mi rror TRErtay®, “patter F@@@mﬁ’bﬁ@ib@f@a@@m%@ ksoady wel |
% Ui | ; ) et
o ) GBSt £0.0AB  LOP SHED B RS
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proj ection
15 functional layer in a device being created 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




system Any use of the ternms "reticle" or "mask" herein may be consi dered
30 synonynous with the nore general term "patterning neans". The term
"projection system' used herein should be broadly interpreted as
enconpassi ng various types of projection system including 12 refractive
optical systens, reflective optical systﬁas, and catadioptric optical
systens, as appropriate for exanple for e exposure radi ation being used,

or for other factors such as the e of an.i rsion fluid.or.: use of a
vacuum Any €SP qmgaﬁ & @méngeﬁi?é‘rvgi QPQFFE?JWSS@%%‘BR 5 Fﬂér %acfgg 1Oé$'stp§y nonynous
Wi th the mygigenetalmbehRapiabeiatt &t S¥aheld forlite éxpovtreatidiatioyst em may
al so enconpass various types of i optical conponents, incl ”‘%}Qﬁ .

refracti ve,bainglused;, ve fonnthenfamdpopsvcl asdhe @ss of BRYEHBIFE SN PRct i ng,
shapi ng, or,controlli (o) j gﬁmf »adi af.| ek red
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a "l enst. Thesyhdipaoaghivithappramstegemyaloerof “@rdgpeomaystegnt.wo (dual
stage) or nore substrate tables (and/or two. or nore mask tabl e?%d Irlr such
"mul'tiple stage" mdd¥i FHE &Y BIeoRaRaY SRR AP PSS URE P YR IS el | or
prepar at or y, 5t e Yo len GATHERMIAN reRACEANS, AfldMRIve, bkl estadopieicone or 15
more ot her tables are being used for exposure. The flt_hogcraphl ¢ apparatus
may al so beomical coypeomdreisefon dinectingightaning, ps cppteibad the RIYSHAY havi ng

a relatively hi refractive . i ndex . a. i ce
bet ween theBlefalIﬂgﬁ r@ﬁéar‘rté%?’ %ﬁdtsrln%%p?%rjn ction 'hgés?gs% g‘?\é&t@:ﬁg&ih é%terﬁgf’e.
| mrer sijon |doeictselayr lrgmibeyappld €dnt’d ot her 20 spaces in the

| i t hographi ¢ apparatus, for exanple, between the sk and. the firs
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only, with ‘metbiEactagy meshines tpaayididoralhiehies enayr i wepd impara
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;




whi ch correspondi ng reference synbols indicate corresponding parts, and in
which: Fig. 1 depicts a |ithographic apparatus according to an enbodi nent
of the invention; 30 - Fig. 2 schematically shows a partially opened side
view of a first enbodi ment of the invention, wherein both the reticle and
reticle holder are stored in the storage3abox; 13 Fig. 3 shows a view
simlar to fig 2, wherein the reticle holder is being held in the storage
box without the retj CIL“% 3 M@ws4h ﬁ@%ﬁn‘i’éﬁ% ﬁgr@ |v@iﬁerte(i)nfth9 refichhBbRich the
reticle holder is renoved fromthe storage box; 5 - 5 schematically
shows a topla/b@wgolﬁelairunammﬂryg@ﬂooa withpbi¢ lthe anticle retl cle hol der
according to a secon t I hvent 1y
shows a partially open%d d‘gre\r% ‘élf/%/ of t}gﬂa PO fg bqg}sleléeég tglfe r?:ﬁ%(fés.‘glggin 18
enbodi nent ﬁimbh@dlfmtﬁrthecutoraﬁeebekp the 10 reticle is transversally fixed
in the storage box usmgformclosure ig.7 schemati cal | 0 atop
view, sithilar to fig.F ﬁCkh?m?HF?Hyéﬁﬁéi@ FEPR VHIW Oh @13 ﬂ%%%?ﬁg’n‘\;’,\?% g. 8
schemati cal %é‘ua@%‘%ﬁi a r%%lé’h@l’&er%d@o'r&f a%tﬁ) fiBconrd Shbadirh@Hf bitgsrbodi ment
of the invention; - Fig. schematically shows a side viewof a fifth
enbodi nent DfVCl’ltth?ElI nvention; and - Fig. 10 schematically shows a top Vi ew

‘of a sixth enbodi nent e inwven I\/EI\FI'S nl.ess ecifically
indicated, in this apl?)ﬁgl %a?qr}b aPE?“ﬂ% SE‘&W %Earﬂi ‘vblgﬁtwag O(f5| m | ar
terms shoul et agpest O0thASeRAN Eﬂgacﬁilmlrue)f thigi lﬁheﬁaﬂna'ﬁ}vﬂeﬁ'aﬁi tievi at e

plus and mnus 10 % fromthe nentioned 25 val
reticle 1s transversally fixed in the storage ox using form closure.

- 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 mventlon
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).




Figure 1 schematically depicts a |ithographic apparatus according to a
particul ar enbodi nent of the invention. The apparatus conprises: - an
illumnation system (illumnator) IL for providing a 30 projection beam PB
of radiation (e.g. UV radiation, EUV radiation or an other type of
radiation). 14 a first support structur 4(e.g. a mask table) MI for
supporting patterning neans (e.g. a nask? MA and connect ed to first
positioning means PM'for accurately €03|t|on|ng neans with

he t t
respect to item PL; &lirsiS4nBerh SrEcHs) (68 & g2 %q%th RﬂF’rP&g
nolding 2 SRSHRLE S (o8, reRiao 4R &\@Iﬁﬁé&te&/ﬁ“@r&%ﬁ gthet 0 Second

posi tioni ng” means acc rat positioning the substrate wth respect
to item PL; meachs- Pl ﬁor@o@wamiywmm igne paﬁefm@gtm@nprvoytbdﬁﬁwﬂ &ns)
PL for 10 ltgnéghgg a pattern inparted to the projection beam PB by
patterning MA onto a target portion C (e.g. conprising one or nore

dies) ofsthe SUbSUad%uBétp%&e habk @apiciveder tdigepiafatusidisg af a
transm ssive type (e | oying a transm ssive nmask)., Alterpatively, the
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mrror arr a_édl ti ?lnt@?ﬁeéﬁs P! Slr ég&ﬁﬁeﬁyﬁimn—ﬂgthé ls\PsRafterwikh receives

a beam of ion"froma ra |at|on he source and the
l'i t hogr aphi mm@pamumrﬁy doed separ ate entities, for exanple when the
source is an exciner |laser..Iln s

id d
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t he appar at Uspsi#Qfe §¥anpl e when the source is a

As here depicted, the apparatus is of a transmissive type (e.g.

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 c-outer
and o-inner, respectively) of the intensity distribution in a pupil plane of

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




25 nmercury lanmp. The source SO and the illumnator IL, together with the
beam del i very systemBD if required, nmay be referred to as a radiation
system The illumnator IL nay conprise adjusting means AM for adjusting
the angular intensity distribution of the beam Generally, at 30 |east the
outer and/or inner radial extent (comonky referred to as a-outer and
(7-inner, respectively) of the intensity distribution in a pupil plane of
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PB. Simlar) the fir osi t in PM an t her Sltl n_sensor
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position th@eaﬁsskp\wﬂamtﬁa;smﬁ&&@eﬁgofmq@g patiht@ffeddigeieameBe), ahg. af ter
mechani cal retrieval froma 15 mask brary, or during a scan. In general,

novenedf ofsulpeirats tahile Wb cas bwun@vmi MCWAtElh €830 9 8l RAYHORhe aid of a
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substrate %e'sﬁ@ffﬁﬂi thépaks d? theM®am PB, e.g. after mechanical retrieval from a

15 mask library, or during a scan. In general, movement of the object tables
MT and WT will be realized with the aid of a long-stroke module (coarse
positioning) and a short-stroke module (fine positioning), which form part
of the positioning 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/orY
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.




The depicted apparatus can be used in the followng preferred nodes: 25 1.
In step node, the nmask table MI and the substrate table WI' are kept
essentially stationary, while an entire pattern inparted to the projection
beamis projected onto a target portion Cin one go (i.e. a single static
exposure). The substrate table W i s thep shifted in the X and/or Y
direction so that a different target portion C can be exposed In step
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scarned W, & RRLERLIRLEI 8oL e SR Reamine Brasshad ont o
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after each novenent_qf the substrat t abl ' bet ween cessive
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applied to gmsihass Hdléiﬁ@ggaf% réﬁ%amelﬁattz&snﬁgqaéaﬂgaehe theahiisytriteg
nmeans, such as a program"ra bl'e mrror array of atype as 20 referred to

above. Conblahde W6his areiest ov acaaned vshidm atned teisopaskesh Ihthe REriestion
beam is projected onto a target portion C. In this mode, generally a pulsed

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




of use or entirely different nodes of use may al so be enpl oyed. 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 enbodi nent of-the present invention. The
present enbodi nent conprises a storage box 10 which is arranged for

storing an Y, Of are Ider reticle
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encl ose a sfi %ﬁ&%%f‘zﬁPa%ﬁ%? h% $23z§' 3§§%‘i’f‘l§ﬂ o(f)]a lajtlﬁi? P@?é‘“ﬁiﬁr dand a
reticle holr@arclelhbsde&t Diedtdredtinectit Qﬁo@ﬂ%e %Ea@@ 22)0010ﬂ‘hé %r§F9W1@%hé0
The cover 13 |s det achabl ﬁééoupl ed to the base 14, for instance

clicking rROARE L Isadefiasha ﬁ@upkeﬁﬂmtg}ptrrbaﬁ@ 1énd¢brn%tﬁy1c9tbse¢11@angab| e
T 1y IIESRSC il hSrsl SR8 ROK DR N APct S\ PR

el ements 11 for ~ suppor |n
advant ageolhe bah@riﬁlt(bfetheesnocrage Ihmlxdm Islpamnddbdevﬂhmampomleéamnhss 11 fare

arranged tq cOQ erate @nﬁh eac er ftor @ rﬂe‘ﬁCkl n% and

posi ti oni ng utHPe g the Botigpys e1O eorff fHae ‘g%‘i s FECOSPich

ki nemat i calwitetkhagelidlechpldee aahteye sxip;y@rtle%ﬁlemyq 1 ARS atiRAc® by
using tapered pin-shaped su port elenents 11, whilst the bottom of the

reticle holg8peiateswh gthey for kinpmadiral slosking gnebpesitigning tbe
recei ving trBﬁcfeall?@fcﬁﬁi PHHE‘(S"’tﬁe SELHRPE R aldntsa1 ] 8uEhABHeYy AN ki 9T €3

2-4. Furthernore storage bo I's provi ded w
15 can be achieve in various ways, for instance, by using tapered pin-shaped

support 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




20 retainers 12 which are arranged to retain the reticle holder 1 in the
storage box. In the present enbodi nent, each retainer is fornmed as pivotal
arm 12 which is arranged to hold the reticle holder 1 when the arm12 is

in a holder retaining state. This holding state of the retaining arnms 12 is
shown in figures 2 and 3. The retaining agns 12 are novable to a 25

rel easing state, which is showmn in fig. 4, to release the reticle holder 1.
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15 stored therein by the reticle holder 1, which further reduces the chances

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




When the retainers 12 of the storage box 10 are in the retaining state,
the reticle holder 1 is firmy wthheld in the storage box 10 so that 20
the reticle MA can be renoved safely and easily fromthe reticle hol der 1,
as is depicted in fig. 3. During the reticle renoval, the storage box cover
13 is separated tenporarily fromthe basggl4. Rermoval of the reticle MA

may be desired, for exanple, to clean the reticle and/or to use the reticle
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15 releasing state. The reticle holder 1 is arranged to hold and/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




| east an edge A of the reticle MAin a formclosed manner -in |ongitudinal
direction- when the reticle holder 1 is in the blocking state. Therefore,
the reticle holder 1 can hold the reticle MAfirmy in a desired

| ongitudinal reticle position, preferably w thout using force closure,
resulting in 20 relatively little or no 4@iction between the reticle MA and
reticle holder 1 during horizontal acceleration thereof. In the present
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elements 2 and the reticle edge Ais |less than about 1Im when that

retaini ng eldmsantiallyd no; suehithabilbe Keidgnieselerisad negryfn in fig. 5,
so that th L&l ' - te et Byilhi ntially
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nearly or o . .
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 Jor 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




substantially make contact with the reticle edge A without applying a 15
cl anping force thereon. The di stance D between each novable reticle
retaining elenent 2 and the reticle edge Ais larger than about 1 m
particularly larger than about 100 m nore particularly larger than about
1 mm when the retaining element 2 is ingpsaid releasing position. Each
novabl e retaining element 2 nmay have only one fixed 20 blocking position.
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°! errent155 computing means, 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




Preferably, control neans and sensor neans are provided for automatically
controlling the novenent of said novable retaining elenents 2. Said
control neans nay conprise, for exanple, suitable 15 conputing neans,

f eed- back neans and/or el ectronics, for exanple one or nore conputers,

m crocontrollers or the like. Said sensos,neans may be, for exanple,
arranged to neasure the distance D betmeen the reticle 1 and the retaining
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means and sensor neans are not shown in the figures. During use, a reticle
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is also fixed in a transvers I'rect

15 The base 14 of the storage box 10' comprises support elements 11 to
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.




10 Z with respect to the reticle holder 1. This further aspect of the
second enbodinent is shown in fig. 6, showi ng a storage box 10" conprising
a cover 13 which can be detachably connected to a base 14, wherein the
cover 13 is arranged to transversally fix the reticle MA when the reticle
MA and retjcle holder 1 are positioned bgtween the cover 13 and the base
14. 15 The base 14 of the storage box 10" conprises support elenents 11 to

support the reticl e.holbd Part | r.y, V. f si. e box
10' is provided wi te’ﬁ%r lgt%‘)ﬁ’?'%é‘tgntednéﬁjtbgﬂi%‘eﬁin:’gﬁﬁgiﬁgﬁﬁagﬁ’ r“;efpgﬁ‘%lgi{'"iafg smal |
di stances afiove théemippimesitdchedin tindig. € irctieaiMhavkhaicle hldev ércokdptises
positioned ontQ the base 14 of the storage box 10, ,sucgst hat transversal
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transport agldnsditk.3 Withoatddmiagthe ehepentls MA. offtdri@ec@itiile MA S t he
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as such may conprise retaining enents for tic MA

t her et d0 n substamsiadlyshy fatim eteswore andpublstantizllp swtdy &8ce Elgsure. dhows a
third enbodjnent. oft t he..i nvenlt ion %i chdiffers frtomt rrbodoi”gﬁét shown
in-fig 5 int AP tRE FEERE SRS FAR R EERed O HAC NLOTERIS  f or
exanpl e sprictghihg elé@ent® Rl ngt fAehepvekhkeds (8¢ acticlegviel gimnbssdtablewar ds
the reticle MA . For instance, tQ_e resi Iie(at 5 el‘egents or, springs 18 may
have such sPREkiE RSt Lripackingetherdidie A wilbrBheprlying aslhmpmg

el s g o (el thpinl SRS
hol der 1D, timevpbi tdteisingfeleiments 2ok ¢he dla¢linggrositions. On the other
hand, the reticle holder 1 can be provided with fixation means, not shown
in the figure, which are arranged to retract each movable retaining
element 2' over a small distance away from the reticle 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




el ements 2' are fixed, such that the reticle MAis transversally held 10
substantially by formclosure and substantially not by force closure. To
this aim the guiding elenments 4 can be arranged to gui de the novabl e
retaining elements 2' not farther towards the reticle MA than a suitable
bl ocki ng position for blocking the reticbg MA wi t hout applying a clanping
or friction force thereon. In that case, “the springs 18 can serve to fix

the 15 novable retaining elenents 2' in the bl ocking posifions.. On the
ot her hand{etﬁﬁgngeqiﬁmeé}tﬁo%d@ﬁﬂq té%ﬁ‘-"g’ét%‘?(i?viﬁgds tsr%léii@é?%ﬁbwe%tﬂéé- not
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element 2' over a small distance awa _ he reticle MA towards a
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15 by form closure or, which is less preferable, 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




Figure 9 schematically depicts a fifth enbodi mrent of the invention. The
fifth enbodi ment is an alignnment system conprising an assenbly of a
reticle MA and reticle holder 201. The assenbly MA 201 nay be, for
exanple, simlar to or the same as an assenbly according to 10 any of the
enbodi mrents shown in figures 5,7,8. Int case, the state of the reticle
hol der 201 is adjustable between a formclosed reticle blocking state and

i xih embodifent BRCEMEtr e oo e e e R R B e st Bt  seo
several adj dsiraid eseet ai ners 202, 203 for holding the reticle MA 15 by

formclosure or, which js less preferable, by force fixatjon. Inthe fifth
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shown by dashed 1 nes. Each of the markers MRK 1s”optically detectable.
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conprises an optical sensor.zg ~and at |east one optica enment 252, such
as m cridscopé 1dpridese@b2g sairprététingnenicensy Mt elrl s psessmttdmebbdkeent The

m croscope QpiijGs, 252 | rranged.t o, enlar t he i mage .of _a reti 30
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posi ti on asAtkemativelyf ode & mbhe depédtoas 25ENsiy 253 Nt heastiirtigaoRiee

an electronjc canera,, a canera_and/or the like. Said optics 252 nmay 25
be, for instRRERET POFHIONS: &1 exampls SsingArtpahivd irrEybae sHppwet siuetnee
during use.Begsides, according to the invention, the reticle holder 201 and

15 The support structure 251 comprises first docking elements 211
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




the detector 250 are arranged to be kinematically aligned with respect to

5 each other. In the present enbodinent, this is sinply achieved by a
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 detegtors 250 are located in certain
predeterm ned detector positions with re %ect to the support structure 10
251 for detecting said reticle markers MRK. I n the present. e ij¥n sai d
det ect ors 280ysrBrdnftAnceatyIefied PPcses Piry SHPRRELS! 8“’535"%
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15 The storage box 201 of the fifth embodiment 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




whi |l st the bottomof the reticle holder 201 is provided with tapered
recei vi ng openi ngs, or V-shaped grooves, for receiving the tapered support
el enents 211, as has already been shown schematically in figures 2-4. By 5
appl yi ng such kinematic positioning, the reticle holder 201 can be aligned
fast and accurately with respect to the dgtectors 250. The fifth enbodi nent
of the invention also conprises a storage box 210 which is arranged for

storing the gasse j.cl nd the reticle holder 201. .Sugh a
Storage box a0 7 Rt & fh S lea S AfersBl S, LR bl UGS
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conpri ses a base 214 Melarate BTk IS Ghltast Satlialeoptidal. GAneRaT e b0,
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clicking neans, 20 cl anpi ng neans, spring neans and/ or any other suitable
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support structlire 251 to reach the réticle when the reticle
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214 may be, for 25 instance, thro - hpl.es erforatjions .or the |like.
S tabl e of SEPRsfERIbR88: opHER Rk OEksS ac kel 25b Bk ke hifade
provi ded f owftrasimgehhengterRlefim@smpana sad:tksatepe lastieElaiss o2lthedo not

ext end ther?,-through. Such cl osing neans are not shown in fig. 9. Besides,
t he present ’é{teorage box 201 conprises side supports 219 for holding the
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exanpl el at eardeged fs)rtkiélenmqail%l dodkiofg threstoragadpoxtibd thEsmn.t he storage
box 210 may Pg?tig{l?a&jl)qet%e 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




27 wth a nunber of retainers which are arranged to retain the reticle
hol der 201 in the storage box, for exanple after the reticle holder 201
has been aligned kinematically onto the support structure 251. Such
retainers may be provided in various ways, see for instance the above
concerning figures 5 2-4, and have not begn shown in fig. 9. The storage
box 210 is at least partially optically transparent, such that the

detectors 2% an ~opt. I etect. the reticle ers K __when,the system
o h the ol o6 A SR bREEEERY, oiE sty a0 v oo i 1R The
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like. In the present enbodi nent, the support strutture 251 is also
ar r anged® f omdtialipmopeealbly miechanipmhe st orage box 210 thereon.

icularly, th : i nd docki I 221,
of alternatively- LRROH RO SyaRERY R e oG AR

cooper at e WatiborpeciealydesitrolfingPeld toeemedit Alvbeldnad syQeaepand WRBKI ng
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descri bed above. 25 Besides, the alignpent.systemshow in fig. 9
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hol der 201 wisbhbe besHREd {0y BaERsOinedatal id A Sighals bBdBEk&sedBy of the
reticle MA vﬂ%ﬂ@trespect to the opt i%gdal sens’gdrs %3 of,sanggédet ectors 250

when the ret echeres erpphhe! FrdkekiMRidqteatiey. paid croHOd TefARS t he
|S: grppg;; Slt ;Hfaiyh'(é&nﬁijis%?%or S pIE ARSI SR RENB AYAAS drdel-¥AL AiSay@YS-
lrgp and /or electronics, for example one or more computers, microcontrollers,
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,




mechani sm 203, 204 may be the sane as, or at |east conprise the adjustable
retainers 202, 203 of the reticle holder 201 enbodi nent shown 28 in fig.
10. On the other hand, the storage box 210 may be provided, for instance,
wi th such. a mechanismfor noving the reticle MA with respect to the
reticle holder 201. Besides, such a mechagysmfor manipulating the reticle
with respect to the reticle holder 201 nay be an automated and/or 5

manual |y op I | fif ment r cO r| ses
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means are nqt. = shown |n figure 9. During use of the fifth enbodi nent, the
assenbly of %%e hagticyylarly ea?ﬁilCrl%tM%Weﬂ%qifa@ﬁ hajder 2R laresisaguiatedhe
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be sinply ar¢gekedans a]hgndfdas/pﬁrcreswoeaoIthﬁtdm‘ncalrsemlsersﬁ abiBowd mdrﬂaﬂaeiro,rs
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achi evi ng the kinemati cal
1 reticle can be placed on a reticle stage MT of a lithographic apparatus

directly, using the reticle holder 201, without any further alignment steps
neceséary. 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 Preférably, 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 MREK, 250 and kinematic alignment means 211. Therefore, the

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




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, 29
each of said kinematical alignments is achieved by three kinematic support
points cooperating with three kinematic gpooves. Then, the reticle MAis
bei ng positioned with respect to the reticle holder 201 utilizing

detection of i,d mayr kers.MRK by, saj d detect ors_250Q. r,ei i. es of
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optics 252, which enlarge 1 nages o mar ker's
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hol der 201 _after the reticle has been positioned, wih.re ct to the
Feti ol e hol 2 56 AL, TipAdSkrtiih B Bobrained foptaREherersnia®
transported to a | Orig¢ s@fragetisdeban theearrahized oMatding rbP/sstsBBly f or

exanple to a |lithographi c. apparatus as descri bed above for use in the

manuf act ur | FOErIHey iaddeast @selplecand Reresisty Bolitare rirgin dbe sitateatf henent
e et | o erdbcapiaceleraph e oh e st e b o g LA i
hi gh t HiSougblogking stdte and a reticle releasing state, wherein the storage box is
provided with at least one retainer which is arranged to retain said reticle
hoider. 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.




apparatus. In the present fifth enbodi nent, the reticle holder 201 and the
30 mask MA are sinply aligned with respect to one another, utilizing
optical means MRK, 250 and ki nematic alignnent nmeans 211. Therefore, the
handling of the reticle is facilitated. For exanple, the reticle MA can 30
already be | ocated on the holder 201 whemithe reticle holder 201 is being
stored in the storage box 210. After that, the reticle MA can be allgned
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described 10 above, it will be appreciated t he invention may be
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formclosed reticle 15 hl ocking (aétate and a reticle releasing state,
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advant ages of said retai ner I ndependently o ding the reticle by form
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other reticle stategedifgsr &ldystEnNl i At 1842728 M £ omprise,
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.




further be arranged for positioning the reticle with respect to an

-envi ronnment and/or an apparatus. Each reticle holder can be arranged to
hold one or nore reticles. The sane holds for said storage box. The
storage box can also be arranged 30 to hold one or nore reticle hol ders,
for exanple one or nore reticle holding franmes and/or one or nore inner
reticle storage boxes. 31 Besides, t reticle can be held in one or nore
directions substantially by formfixation, wherein force fixation can for
exanple be applied to hold the reticle in remaining directions. Further,
the reticle MAis preferably held su ftantially by form 5 closure in at

| east one direction and substanti all by force closure in that
direction. Herein, the term"substantially not by force closure" has to be
construed broadly, for exanple such, that the reticle holder applies a
remai ni ng r.et aiAsisagitfipiof @ rstickbhend a tetidloholdes wherehethestakef tBesi des, a

reticle alignpent. nmethod accordin o the present 10.inhventjon, as
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in a separfhe ahdul etid@telessig@sitanedviercin iBé refitiegislger (Hligo, the a
reticle alignment can be carried out, for instance, in a storage nodul e,
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of areticle and a reticl'e holder, wherein the sta reticle hol der
(1) is adjredtiatiddee{heem the oelpnsingssdte.et i cl e bl ocki ng

2. Assembly according to claim 1, wherein the reticle holder
comprises at least one movable reticle retaining element (2) 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

(2) 1s arranged to be fixed in the blocking position.

3. Assembly according to claim 2, wherein the distance between each
of the reticle retaining elements (2) and the reticle (MA) is less than about
1 ym 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 1
um, particularly larger than about 100 um, more particularly larger than

about 1mm, when the retaining element (2) is in said releasing position.




state and a reticle releasing state, wherein the reticle holder (1) is
arranged to hold the reticle (MA) at least in a formclosed manner in at

| east one direction (X, Y, Z) when the reticle holder (1) is in the .
bl ocking state, so that the reticle is held using substantially no force
closure in said at |east one direction, for exanple clanping or friction
forces, where the reticle holder (1) # arranged to release the reticle
(MA) when the reticle holder (1) is iithe releasing state. 2. Assenbly
accordi ng 3.0 clﬁasisnnﬂbly\mebﬁilngttbem}et)ﬂ tﬁeepll‘eniedﬁtg cledxiigl ivdRsecial tHeeast one
novabl e reti cle ret ai n)ang el ement ch is movable between areticle

bl ocki ng pg&&icts Baldsadl CPIBPF’@FéaFé‘F%'%Eﬁ ﬁ‘dbStﬁé’sCFt i1 81)-fleF eppmpleiang said form
cl osed bl qekiAgishale Andrésh ﬁéb@ghﬁ r{oﬁ*@:?@fﬁb?l’e@t%’ mttgﬁ aﬁtlbt)@e at
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di stance bet f ther ticle retainin enents (2) and the
reticle (l\i‘?%ac’&&ngﬁ ?eﬁSIBﬁt%t@rFetsﬁgg?}é‘?Igl ning element (2) is in
sai d bl ocking position and the reticle (MA) is held by the reticle hol der
(1). 4. Assenbly according to claim3, wherein the distance between each

reticle rdai nfAs§eBbveseording in@nmhel thet preacedingylainss) Wb@éﬁlnt%?@n about 1
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about 1 enent In sai easi n& position. 33

5. Assenbleyeraenotajivmlglcholsanyanged mabueeedlea&g pdraiofshe wogckei (MA)er reticle
stance (102), for exanple a freezable

hol der (1 |sesa | east a su
fluid, %héﬁ‘ﬁ) ‘?(M llaﬁ%g)rfrhélﬂ‘?ﬁ I%@’@Pér whi ch can be brought

into a SO|Id state and a deformabl e state for providing said form closed

bl ocki ng state and rel easing state respectively. 6. Assenbly according to
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8. System comprising an assembly of a reticle (MA) and reticle holder
(201), as well as at least one detector (250), wherein the reticle (MA)
comprises one or more markers (MRK]}, wherein the reticle holder (201)
and the detector (250) are arranged to be kinematically aligned with
respect to each other, wherein the detector (250) is arranged to detect
said reticle markers (MRK) for positioning the reticle (MA) with respect to
the reticle holder (201), wherein the system comprises at least one
storage box {210) for storing said assembly (MA, 201) at least during the
positioning of the reticle (MA) with respect to the reticle holder (201).

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




7. Assenbly according to any of the preceding clains, wherein the reticle
hol der conprises a support franme (1) for supporting a side of the reticle.
8. System conprising an assenbly of a reticle (MA) and reticle hol der

(201), as well as at |east one detector (250), wherein the reticle (MA
conprises one or nore markers (MRK), wherein the reticle holder (201) and
the detector (250) are arranged to be kjnematically aligned with respect
to each other, wherein the detector ( ) is arranged to detect said
reticle markers (MRK) for positioning the reticle (MA) with respect to the

reticle hol der (201), wherein the system conprises at |east one_ _storage
box (210) ]f(gr é&Fﬁ%&%&féﬂ%ﬁﬁw AT, sEMPriRing @yaechanisiy (243
201) .
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9. Systemaccording to claim8, wherein sald assenbly 1's an “assenbly
accor di ng eeghapthcof whenissed asFemble MAhR0 1) ielacetdd re shwl sleragg PO%) i s
arranged t(g ?gld the reticle (MA) at least in a formclosed manner in at
| east one i[ ction (X, Y, Z) when the reticle holder (201) is in the
bl ocki ng state, where the reticle holder (201) is arranged to rel ease the
reticle (MA) when the reticle holder (201) is in the releasing state. 34
10. Syst erhlaccoVaisB acsordiagripausr obclagmspt-ilo AEMPTHEREMFYRPPIZ03, 204)
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11. Syst estantordicampriseanjodking lebdrnen & (X1,1) conpioelsingdaersugyzort  structure

(251) for supporting the reticle holder (201), whereijn the structure
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respectively, o he reticle holder (201) for ki nemat g the
reticl e hdodsingtherathde hwhporontsot thecswpport 26m)ctunk 221 jn véairdin deidect or

250) is located . Ah.a certai,n. detector sition wth respect t he
Coppor t sEPIRVE s TRt BB Hh B b Hoaf it AL PEackly thE | ng
support structure (251) for detecting said reticle markers (MRK) during

L1SE.

12. System according to claim 11, wherein said detector (250} is

attached to said support structure (251)

13. System according claim 11 or 12, wherein the support structure
comprises at least three kinematic support points for cooperating with

at least three kinematic grooves of a reticle holder (201).

14. System according to any of claims 8-13, wherein said detector
comprises at least one optical sensor (253) for detecting said marker
(MRK]).

15. System according to any of claims 8-14, wherein said detector at
least comprises at least one optical element (252), for example
microscope optics, for enlarging an image of at least one of said markers
(MRK). |




use. 12. System according to claim 11, wherein said detector (250) is
attached to said support structure (251) 13. System according claim 11l or
12, wherein the support structure conprises at |east three kinenmatic
support points for cooperating with at |east three kinematic grooves of a
reticle holder (201). 14. System according to any of clains 8-13, wherein
said detector conprises at | east one A tical sensor (253) for detecting
said marker (MRK). 15. System accordifng to any of clainms 8-14, wherein
said detector at |east conprises at |east one optical element (252), for

exanpl e 1. croscope optics, for enlargi.n ' e of at _.|least one of said
mar ker s E@%K) ) y§gemfgj.co 9 %’&58?8%‘\6% gﬂa%f!;”aﬁ?r%’fla‘?% Cl%?ﬁcéPrMer ein

sai d det eGh@ipriSTRS 16388 odle d18ATbnANEaRLEE! foPHxansIee] &CTh hnexanpl e a CCD
canera, for detecting said marker (MRK). 17. Support structure, for

exanpl e a feugpeicting sajdimpekerf (MREystem according to any of claims 11-13,
arranged for kinematically docking a reticle holder (201) thereon, wherein
t he support structure (251) is also arranged for kinematically docking a
reticle hdl7er Ssippoagetimexute o)y exuhfle Sasdppéitti gh@ctifleddra 6¥8km i s bei ng
held in that storage box_ (210). _18. Support structure according to claim
17, conpr iBSFRlingteranipekelsgmsel breh egranged forgkinematicalbe dpakingy@r t ur es,

docki ng. of cuoare et (201} (RA06A SRR SRbP PRI BRIP O S 2l e ™
suppor t  strraigedefor (idbenaisdlycdolinges retédeildac kiargge lbexe(@19) (221),, or
S eRnd oS0 BPTLYC eSS LY Bt WP, s, fanged (g gpoperate |
the reticle holder storage box (210).

18. Support structure according to claim 17, comprising first docking

elements (211}, or first docking apertures, which are arranged to

cooperate with first docking apertures, or first docking elements

respectively, of the reticle holder (201) wherein the support structure

(251) 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

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.

20. Storage box, containing an assembly according to any of the claims

1-7 and/or an assembly of a system according to any of claims 8-16.

21. Storage box according to claim 20, comprising at least one retainer
(12) which is arranged to retain said reticle holder (1) when the retainer
(12) is in a holder retaining state, wherein the retainer (12) is arranged
to release the reticle holder (1) when the retainer (7.2) is in a holder

releasing state.




19. Reticle holder of an assenbly of any of claims 1 - 7 and/or of a
system of any of clains 8 -16. 20. Storage box, containing an assenbly
according to any of the clainms 1-7 and/or an assenbly of a system
according to any of clains 8-16. 21. Storage box according to claim 20,
conprising at |east one retainer (12) which is arranged to retain said
reticle holder (1) when the retainer 12) is in a holder retaining state,
wherein the retainer (12) is arranged o0 release the reticle holder (1)
when the retainer (7.2) is in a holder releasing state. 36 22. Storage

box, d f tori nbly i Si t |east . ticle (MA
oo a retithe opuc b Sinndet P SoRh pRs oL cofiRivatat Tasth at
| east one o piRIOEVA] had AhbGHeiola6F ANIRHetn Glcdétdrsd Bok @ém}]a%ﬁdeéi'ol der

(1) when the retainer (12) is in a hol'der retaining state, erein the
retai ner (Wigh stdeagtranryestainerr(dRbadach ke armrigedetohisitaliey sgifl)refiicbn t he
retainer ( I 841 . I. t . 23...Star h according to
any of cl e{}]&ﬁ%e%@) é’gh eanv\ﬁg% gﬁmlﬁ%eﬁ?iég%é ]’?C%)lggr f%aérﬁlp%%%ge’t‘gﬁ%r&%er ate with
a support thtretdinee (1) islarandetl or rdl8asd e kithdotidld@l {1y vilagkimg t he
storage box thereon, wherein at |east part (214') of the storage box (210)
is opti caIrP‘jPJ??‘éﬁ]?ﬁ pénta halder releapingsi@te et ect or (250) can detect said
reticle marker (MRK) during use. 24. A lithographic apparatus conprising:
an illumnation systemfor providing a projection beamof radiation; a
support stBuct Gteraigorbsuppmrtimytpahy ef mlaighanBarE2, whercipaht estodagg neans

serving to inpart the projection heamwth a attern.in.its crqss-section;
a substr aDOFPRBTERER b oy ale ?rsé’tpé%orE\ﬁH%&%‘F%P’éEI@i“an%%ﬁ for
proj ect i ngort ke epdd i AIRCdoDE AR thRt RoPagd Bo D BhedBh! kderein kDR3Pl at e,
wherein the apparatus conprises at |east one assenbly according

(214') of the storage box (210) is optically transparent, such that said

detector(250) can detect said reticle marker (MRK) during use.

24. A lithographic apparatus comprising:

- an illumination system for providing a projection beam of

radiation;

- a support structure for supporting patterning means, the

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,

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 a reticle holder according to claim 19 and/or at least one

storage box according to any of claims 20-23.

25. A device manufacturing method, wherein a substrate is provided,

wherein a projection beam of radiation is provided using an illumination




to any of clainms 1-7 and/or at |east one systemaccording to any of clains
8-16 and/or at |east one support structure according to claim17 or 18
and/or a reticle holder according to claim19 and/or at |east one storage
box according to any of clains 20-23. 25. A device manufacturing nethod,
wherein a substrate is provided, wherein a projection beamof radiation is
provided using an illumnation 37 sy m wherein patterning neans are
used to inpart the projection beamwth a pattern in its cross-section,
and wher eisystdm, pféueu"eimnpaittehéamméamadratﬂsed tbsin:mar'p ¢le¢ etdojentiona t ar get
portion of the SH?S” erein at |l east | east one assenbly according

to any of R azpa ‘FT&]/H]r SCTPRRSECHHL t‘@f’ﬁrﬁ’ébg?edpﬂﬁef%e ny of claims

8-16 and/ qseaaﬁ of FEaRlHRNR SIRRIEY oBiltd ol Et g@ﬁwﬂbﬁ&é QuBs@hte 17 or 18
and/or a retl cle holder according to clarmi9 and/or at |east one storage

box accor davirereim at dgasteft leqsti one a@SGZBbbﬁsamdmg)to poy iof ckifren®tT ng. 26. Use

ol ds. & v o8 kg S AT AT BrSaRih R nnl Eiciuind 8216 B F oot on' (X,

Y, Z), andegstefrey @bbyoﬂtmtﬁhcﬂwa&fccbﬂﬁinﬁlthtﬂéjnﬁ)rlg €X18¥nd fo?ra rétigeance two

ort hogonal CLilrectlons 27. A nmethod for aligning a reticle (MA) wth
respect tc;1 ‘Fre%‘?‘&rél%mj@lralm(b%f}’ld/\%ﬁé‘rté?fr‘ﬁttw POrpgs BoEResPrdiag ne or
nore mark f'\é}:ﬁ@m i (201) is being

ki nemati ca y(ga I gne wﬁtgﬁgyesgggg{ ?%%&g% ea " one detector (250), after

which the reticle is being positioned with respect to the reticle holder
(201) utily.zi ng. detectio f said markers \ by sai.d detect (250),
wher ei n t HE" asgI Ty ’(ﬂﬁtl(’?ﬁgl T 2GOTE g to a‘%m;‘}éh%r%ﬂ Erreflfﬁa 201) is
first bei ngi@raagholds a r%h@ ea%)ﬁﬂ\bi@f(a(féi(}n 23 maa{&e%rmvgtv 1EAst bereticl e

(MA) and reticle hol der are being aligned wth respect to each
ot her. 28dirgcHenHd Ya@do&ddrlg‘efeasabl}’amrmizlﬁaswii‘e@edlrﬁqti@elsr(é't, iYg) for( MA) and

reticle h%&%cg%g%)or%g%gr? ecfms% sucBEeggway with respect to each other,

t hat the one or nore reticle are aligned with

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 with
respect to the reticle holder (201) utilizing detection of said markers
(MRK) by said detector {250}, wherein the assembly of the reticle (MA)
and reticle holder (I; 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.

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 to one or more optical sensors of said detector (250).




respect to one or nore optical sensors of said detector (250). 38 29. A
nmet hod 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 reticle holder. 30. Method according to any of clains 27-29,
wherein an assenbly of a reticle and a reticle holder according to any of
clainms 1-7 and/or a system according any of clains 8-16 is used. 31. A
met hod according to any of clains 27-30, wherein the kinematical alignnment
i s achi evezb.by A hietRofl iaeceshlihg t6uidRion 27p6 D8 svharehperatréngeiMA) ishr ee

ki nemati c gr.ooves. 3 met hod accordin% tqQ any, of clainms 27-31, wherein

2. A
sai d det edléne fxsddyp thgsescls heldes (49 Hothe Tdirlouhas hesspeesitioged support

structure re| ] ly of the reticle (MA) and reticle
witk I thpeii® & Tetidfe ASRRED

hol der (201) is " placed in a storage box (210), wherein the storage box

(210) is being kinematically aligned with respect to said support

structure (gSly owereln sy g retiele ol denc 204). o being Kinemat i cal Iy

accor di ng reficRn®b &ki@ié‘rﬁo@i%r?a%comﬁrﬁ%rhﬁw@f ERimgl B 7 $nd p@isit i oned such
with respect to the reticle holder, that the reticle obtains a certain

desi red pésptarapogprdingdepant ok daithe hdbderusetlor i nstance a predet er ni ned
position, which position is suitable for placing the reticle on a reticle
support structure (MI) of a lithographic apparatus without having to
realign tisd.r el sleehod tibcseBpged adny dihdalrgs i2G1-80 hahdesinaga n.

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 said detector
(250) has a predetermined position with respect to a support structure
(251), wherein the assembly of the reticlé (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).

33. A method according to any of claims 27-32, 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.




