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system and target positioning device BACKGROUND The present
invention relates to a charged particle beam exposure system such as a

| i t hography sysimm/&if4er maskl ess i nage projection, scanni PQr/EEBe%/050499
non-scanni ng el ectron m croscopes, and the like. Charged particle beam

| i t hography systens, such as el ectron beamqaskl ess |ithography systens,
are generally known and, relative to conventional mask based |ithography 10
systens, have the advantage of fabrication on denmand as it proj ect ed
for the manufacture of integrated circuits is stored in a menory of a
conputer that controlles the 15 naskl ess exposure system The known charged
particle beam exposure systens commonly conprise a charged particle colum
pl aced in a vacuum chanber. The charged particle colum conprises a

Charged particle beam lithography system and target

pogitioning device

BACKGROUND

The present invention relates to a charged

particle beam exposure system, such as a lithography system
5 for maskless image projection, scanning and non-scanning
electron microscopes, and the like.

Charged particle beam lithography systems, such as
electron bpeam maskless lithography systems, are generally
known and, relative to conventicnal mask based lithography

10 systems, have the advantage of fabrication on demand as it
were, due to an absence of the necessity to change and
install masks or reticles. In stead, the image to be
projected for the manufacture of integrated circuits is
stored in a memory of a computer that controlles the

15 maskless exposure system.

The known charged particle beam exposure systems
commonly comprise a charged particle column placed in a
vacuum chamber. The charged particle coclumn comprises a
charged @particle source including a charged particle

20 extraction means and electrcostatic lens structures for the
purpose of focussing and deflecting one or a multiplicity of
charged particle heams on and over a target, such as a

wafer. Furthermere the charged particle column comprises



charged particle source including a charged particle 20 extraction neans
and el ectrostatic |lens structures for the purpose of focussing and

defl ecting one or a multiplicity of charged particle beans on and over a
target, such @9 @ieiss. Furthernore the charged particl e BOI/NI®TGHPPI Ses
WO 2010/ 021543PCT/ NL2009/ 050499 2 nodul ati on neans for nodul ati ng the one
or multiplicity of charged particle beans, -depending whether the inage to
be projected requires an exposure at a certain location or not. During such
projection the target .is quided.,5 relative.to the projection area of said
char ged particl Bo%ottims™ %"faﬁ‘éa%rofm Ugﬁgb%gtﬁg? gﬁ%p?nrtg‘upﬁ]epf]acr]gtéft “*For
this new type ofhavesid eszsriiaisodreaplsy, Eppnopnoateeshageshhaveahar dby deeen

desi gned, at |egsi; @ NOkqoPIBrL] akbysayailab] & Koouwn stAages, ofOR.aS far
as they can be adapted 10 to naskless |ithography, are nostly |,nap§£io(§r| ate
y

at least in the sense of &g"9sj 7B coBFS] Facidfm coApgetbi it ed
Al so el ectrofmgnetatcivéi sper shen fricgkdsias eopnonlfy priesettaatecachastariss in

particularly el -msggje i ctuat o r r t Sj in ch
systens, becaus(g&%%&ény g&%%%sﬁo(%yi% %?%%?r‘?%ggf gﬁé%%%ﬁctrgﬁeeﬁ%%%r%y Ez) f ect
the position of tehar 8l parei Afe Wearsss| tLitSoRABRAAY t haPPTPRIE ATE | DrSsen

el ectromagnet i chivel dardug beean dekeghesOMugneticasactaat ofiocaohfefeticed by

arranging the e tr ghetic a r a_position remte froma.target-
20 bearing surf%@%llaa%g%ﬁr g{ﬁo Pn%ttgg%r%)1 t?ép]f eagh?%’r dgiS n&?% %?Dec ¢ ofiat ﬁte I C
actuator. 10 to masklqegs|kitfipasBpbrt ofet REOSPLESEntrPyRkaititen ato rasdd de

a cﬂa(rjged. parti ch etttte@rz@glsbt beogs .&p._h)é;i%)ggt 85 €N gﬁa@gu?n&@ﬁ%g@wn?. |
met hod using a target ositionjng device aptimze r .charged particle
beam exposure of a tar getp&%uﬁ&ﬁﬁgr‘%:agﬂ%llcl\@gﬁﬁ?ﬁ\fon t1e138%ad “Cormon1y

present at actuators, in particularly electro-magnetic
actuators, are normalily not desired in such systems, because

15 any variation in electric of magnetic fields may affect the
position of charged particle beams. It is known that
fluctuations in electromagnetic fields due to an
electromagnetic actuator can be reduced by arranging the
electromagnetic actuator at a position remote from a target-

20 Dbearing surface and providing a multiple shield in the
electromagnetic actuator.

It is an object of the present invention to
provide a charged pazrticle beam  lithography system
comprising and an operating methoed using a target

25 positicning device optimized for charged particle beam

exposure of a target.

SUMMARY OF THE INVENTION
30
According to a first aspect, the present invention
providesgs a charged 9particle beam lithography system
comprising:
a charged particle optical column arranged in a
35  wvacuum chamber for projecting a charged particle beam onto a
target, wherein the column comprises deflecting means for

deflecting the charged particle beam in a deflection



30 According to a first aspect, the present invention provides
a charged particle beam|lithography system conprising: a charged particle
optical columm arranged in a 35 vacuum chanber for projecting a charged
particle beamonto a target, wherein the colum conprises deflecting neans
for deflecting the charged particle beamin a deflection 3 direction,

a target positioning device conprising a carrier for carrying the target,
and a stage for carrying and noving the cagrier along a first direction,
wherein the first 5 direction is different fromthe defl ection direction,
and wherein thedtigég%e.tonposi tioning device conprises a first actuator for
novi ng the stagein e 'first direction relative to the charged particle
opti cal columm, wherein theaggeti epsicsialiingl devhes ecrasged ancapridie
stage and wher eifBrt beriyahgethdosirlgeoNi dvH dewi6ge CRIMICESLFi dPtanidNmBgidEeans
for retaining thg carrier Wb respect Lo the glage. wherein the DHILNG the
exposure of a target I'n (te_lrﬁeal_i Fﬂogr aphy systlem accércﬂ'ng to the invention,
the target i< noWEBCHDTY cisat f\ifergrthdTenethe ABFEHigPget 1B5EL PRI 2Beans
in the first di waeteéinn bye achiryati pgstbeodingst daciceat @smprdedssiaruEimgteous!|y
t he defl ecting ' j.cal u re activated. ,ng the
one or nore chargge éE)dar[]t itfgﬁe (%adé% i‘r?:]f?% herm:(?gﬁ egr'?i ot\rﬁl%di rgé{::% ogi.q&%\?ﬁénsuch

an exposure, anT202BtWndat B £hea98E RAFE1CAR JHtICah B WWposed for
projecting the inage to beepetp echedcatridr siar éasplBHreabeagthraigedisn

el ongat ed argp ihedebergd nedhy phectravele ranaece! phe: sidgey andvide

wi dth of the el onﬁat ed area I s determ ne y the extent of def] ection.
During the il ufPHREISST of et @HiRrines MePBRgdCEd BN 1ihethar GBET YT t B of t he
carrier is mai ntraspect éssem istalgg.on the sane position. After the el ongated

area has been illum natedhyrthg GRY lix@bsdd st Reri AfHet n0Bhd OBt hegPatify
di spl aced such that a new area can exjip to t Each%‘rg%ed particle
r

b osed,
beans. In order SYdHhi AESPTEE the (O8I tiDF6£ he “8&r riddHFel 4t i V279D t he
stage, at | edst ralaniye Hed ddfe eviei o diorectchengeditprddasiedbeamgy n the

proj ection, thertasgetqip@stidOnivig devies ok thee | MieBLI 08 IBE] Sesnd
retaining means for retainjng th arrier wwth respect to tlhe tage. The
retai ni ng means S¢AH SRR yrg:thﬁi ‘ﬁe SERRI d1°2G8, 1T T Saf R T fitar o dtitl R§St he
driving of the gchieated t fdafdectinecthonone or more charged particle
beams in the deflection direction. With such an exposure, an

20 elongated area of the target can be exposed for projecting
the image to be projected at this area. The length of this
elongated area is determined by the travel range of the
stage, and the width of the elongated area is determinecd by
the extent of deflection. During the illumination of this

25 elongated area, the target on top of the carrier is
maintained essentially o¢n the same position. After the
elongated area has been illuminated, the carrier with the
target on top, can be displaced such that a new area can be
exposed to the charged particle beams. In order to maintain

30 the position of the carrier relative to the stage, at least
along the deflection direction, at least during a
projection, the target positioning device of the invention
comprises retaining means for retaining the carrier with
fespect to the stage. The retaining means can stably retain’

35 the stage, in particular during the driving of the stage in
the first direction.

Preferably the retaining means is arranged such



Preferably the retaining neans is arranged such WO

2010/ 021543PCT/ NL2009/ 050499 4 that when the stage is retained, there is no
or at least a mninmm of | eakage magnetic and/or electric fields, and/or
fluctuati ons 8O ¥ud1sel ds. In this case, there is no di sturdeesans/ or
interference of the trajectory and thus 5 of the positions of the charged

particle beans. I n an enbodi nent the carrier is displaceable
al ong a second directi on wherein said second direction is different from
said first direct |on fera y wherein _sai cond direction
substantially tﬁé bﬂ@&el ect Fgﬁai@e%’i r EEl?eonlS 1P L5 ui't ﬁ'éiraSt a

enbodi nent, sai Idlrsner@mnwfml@?d@q&n negreubst antivat | ylperpendiceldn, tad/ve

first di reCt' ong1 S tREANI Qiﬁﬂ'gséghorftllaﬁggnallnt af;ﬂ?é Q%%bt' oMY :is no
I n an enbodi msn(% t he sta e is,a first stage, and wherein fhe tar get

posi tioni ng devit® Uc‘@r‘?‘ﬁF ségdéoge&Bﬁﬁrﬁ%reé}Cﬁgeoﬁ ntl?f’etwcttﬁ’éycé‘ﬁfil eugnd
the first stageof wiher gonithensecontestagegds martangedoéarns novi ng the

carrier in the second dirg ctabogm@glgné/}q}ert% C%pgjhéletlag @1%%1%3%1%%\%%5

arranged for holding or bloc a novenent € second stage
first enbodi nent, TR et Qlﬁieﬁélﬁ%answw s&gig plséé"@@‘ljec@iﬂiF%Ctr%@tnor ifor
movi ng the Cal’l’diﬁﬂ'feirréafﬂthEISﬁCQ@ﬂi d}‘hl’xeﬁ;t iﬁﬂec?i&ip%mﬂa@l@h@é&ld Baid

particular reso [ ectri pr.ovi de both_a dr| ng .action
for moving the %%?%dgrd%?%g% & eco |arn’5(% ?o% the nd 425 °r &U'5i m%ig a&ti on

for hol di nglfhedpoxitiicon of @héuféié"rem @rbegdiaen ve ?mot Becstdgeiretticgast
during a proj eCémhM’tan_EfﬂQlDyewp%ﬁBﬁbﬁléﬁm ok isndrefesably; arranged @ss

actuator of the sec%ﬁ%gsggggrth%scgo@l 1 %arggt %Oeszl%%log%rlc notor in the
In an embodiment the stage is a first stage, and
wherein the target positioning device comprises a second

15 stage in between the carrier and the first stage, wherein
the second stage is arranged for moving the carrier in the
second direction, and wherein the retaining means are
arranged for holding or blocking a movement of the second
stage.

20 In a first embodiment, the retaining means
comprises a piezoelectric motor for moving the carrier in
the second direction. Piercelectric motors, in particular
resonant pilezoelectric motors, can provide both a driving
action for moving the carrier in the second direction, and a

25 retaining action for helding the position of the carrier
reilative to the stage, at Ileast during a projection. The
piezoelectric motor 1is preferably arranged as actuator of
the second stage. Using such a pierzoelectric motor in the
lithography system according to the invention, this motor

30 does not require to be shielded from the charged particle
optical column, at least during a retaining action., Such a
piezoelectric motor can be arranged close to the carrier and
the target on top, which may enhance the accuracy of the
positicning of the carrier with respect to the stage.

35 Furthermore, such the piezoelectric moctor may be arranged
inside & shielding means for at least partially shielding

the charged particle optical column from anbient magnetic



| i t hography system according to the invention, this notor 30 does not

require to be shielded fromthe charged particle optical colum, at |east

during a retaining action. Such a piezoelectric notor can be arranged cl ose

to the carri eWBHEE3t arget on top, which nay enhance t hRCHREIHE)490f t he
positioning of the carrier with respect to the stage. 35 Furthernore, such
the piezoelectric notor may be arranged i nsjde a shielding neans for at

| east partially shielding the charged particle optical
magnetic WO 20
I n an enbodi nent,

by one of the _
opposi ng highly,_accurate and the_exposure of a 10 stabl ving of _th
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PTY® f & ce™ g HoenttinT
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35

B8dLGhpdn UGl biAGC WAL 3Rd CRERLEE Bkopgd he, defd entign
of the two oppesing piezoelectric motors. This provides a
highly accurate and stable retaining of the carrier during
the exposure of a target, and/or a highly accurate and
stable moving of the carrier alcong the deflection direction,
for example between subsegquent exposures.

In a second embediment, the retaining means
comprises extendable and retractable clamping means which
can be placed in an extended position for clamping and thus
retaining the carrvier with respect to the stage, and in a
retracted position for releasing the carrier with respect to
the stage and allowing a displacement of the carrier with
respect to the stage. These clamping means may provide a
mechanical interlocking between the carrier and the stage.

In an embodiment, the retaining means comprises
releasable locking means for locking the position of the
carrier with respect to the stage, and for allowing a
displacement of the carrier with respect to the stage when
the locking means are released. These locking means may
provide a mechanical interlocking between the carrier and
the stage.

In an embodiment the clamping or locking means
comprices piezcelectric elements. Such + plezcelectric
elements can be driven by electrical signals and are highly
suitable for use in the ultra clean and vacuum environment
as usually reguired for lithography systems.

In an emboediment the target positioning device
comprises a second actuator, preferably separate from the
clamping or locking means, for moving the carrier in the
second direction. In this embodiment, there is no holding
momentum reqguired from this second actuator, when the

pesition of the carrier is retained with respect to the

e carrier rs interposed and/or restrained between two
opposi ng pi ezoel ectric notforrs. ePRot RN loaddeanyrf 62€ el DrintereAs e Exertred

t R dtfer

col umm from anbi ent

on



for exanpl e between subsequent exposures. In a second

enbodi nent, the retaining neans conpri ses extendable and retractable

cl anpi ng means which can be placed in an extended position for clanping and
t hus 15 ret ai WiOng14haS48arrier with respect to the stage, anE/NiRogp/rset9pact ed
position for releasing the carrier with respect to the stage and allow ng a
di spl acenent of the carrier with respect to;the stage. These cl anpi ng neans
may provide a mechani cal interlocking bet ween the carrier and the stage 20

In an enbodlneng %penret n Q%lgegnsmggggr%%e t%easabl Iock in S

for | ocking the po i t%n"Of the Carri er-wth res et “f6'the sfa % alne f or
al | owi ng a di sptiazefeatndf acheatcar reéar b@tﬁhﬂesﬂe@ﬂ tio Kﬁ@egtdge ﬁh@ﬁmﬂhe

| ocki ng means agecr&leasedy Thesedieckhng,deans aayi25 fNravisde acnmechani cal
i nterlocking between the.carrier angéthe st age. In an

embodi ment the SHams AY SFPOKIHG ré&Rs conpri ses pi ezoel ectric el enents.
Such plezoeléctrlc el enentrs xarkrpeddreven by eteptrd ealttusignals and:rayee

highly 30 suitaple &e&u&lﬁ?gl Qn&h@r Uh&ﬁﬁnféﬁﬁn &nd; yacuum e Aét%negﬁd/%%

usual ly required, for Iltiggra hy systens. |In an enbodinent the tar
posi tioni ng deviteCorpridésds set %H*écﬂﬂéioﬁe%ﬁ%ﬁeﬁéﬁFﬁt%%paﬁ%% f@@m
t he cl anpi ng oreleckicnggreans, df esermvirng ithéscanti @easn tihen 35sesonthd

direction. In thi éﬂﬁﬁQQQ%HEQ%tdﬁﬂﬁ%%f's no hol di ng nonentum required from
this second actuator osition of the carrier is retained with

respect to the WD 2010/ dme@ecﬁm&e@@sc%m@gl%ik@@&gefbyﬂaﬁﬁew%t%ndrmﬂrg

means. \Wen thestaridier fiislcel aisaed, skhenseeondsact uaéprb@aprmmtmdﬁm
in order to fur @eg %rqﬁae an¥opa%net qu/or eleetrlc f| eest

15,
during an |nage project’i on: 3h &fbo danentpa¥%e é%ondL u§i6%mlns
arranged leakage of maqnetlc and/or electric fields outSLde the

second actuator.

15 Alternatively or additionally, in an embodiment
the second actuator comprises an induction motor. In an
embodiment the induction motor comprises a chore of non-
ferromagnetic material. In an embodiment the non-
ferromagnetic material comprises aluminum. Such actuators

20 are essentially free from any magnetic material and
therefcre do not exhibit leakage magnetic and/cr electric
fields outside the actuator, at least when shut down. Using
such a second actuatcer in the lithography system according
te the invention, this second actuator does not require to

25 be sghielded from the charged particle optical c¢olumn. Such a
second actuator can be arranged close to the carrier and the
target on top, which may enhance the accuracy of the
positioning of the carrier with respect to the stage.
Furthermore, such a second actuator may be arranged inside a

30 shielding means for at least partially shielding the charged
prarticle optical column  from ambient magnetic and/or
electric fields,

In c¢ontrast, the first actuator, which is driven
during the projection of a charged particle beam onto the

35 target, is preferably arranged outside an optical column
shielding means which may be provided for at least partially

shielding the charged particle optical column from ambient



for reducing and/or mnimzing of |eakage magnetic and/or electric fields
out side the second actuator, such as el ectromagnetic dispersion fields, at
| east when the second actuator is switched off. 10ln order to reduce the

| eakage of na@fE0t@I24Hd/ or el ectric fields, said second acRGENBIMEHBe
provided with shielding nmeans for at |east partially shielding against

| eakage of magnetic and/or electric fields putside the second actuator.
15Al ternatively or additionally, in an enbodi ment the second actuator

conprises an i nﬂé‘c&r’i%&@: Ao r! N0 ePbodi FEOL st.he}\iltﬂg%%%%‘ 1@t Ofor in
conprises a chore of non-Terromagnetic naterial. |n an embodi nEnt the
non- f er r omagnet #échat®dri dihec dripeits @S THRGAT NBRY Sachraetdrd ot’s 20dh¢teance

essential ly freeefdam amermagnet | gamkeri ah and t herehorendo gt exhidit
| eakage magneti ¢ Santdj/ ar. el gctri c fields outside the actuator east, when

h at |
shut down. Usi ng°SUcH 4" €eloid act Uatof I He' 13 (RGP Ephy “E &t entXecordi ng
to the inventionjet Hiigssecontuavtuatier dHoesethotcuteydéer ecitco Z5rbé shiehded

from the char geghpaidd cl & Ophi Galce@hEAR. BUCh A isgeond, ;agthyaton-can be
arranged close to the carrier and the %argeém gn top, which maébenhance, t he
at’ri 87w 0 O

: C
accuracy of the®pb¥i95%nihgofthé% hiFespactyt 8fagé. s
Furt hernore, suthteg:seeondnact tiat oraliayfbeasd rianged vensidectaand@ rshi el di ng

means for at |east partial]y,shighding.the %Qar%q;ecgarﬁj)giﬁ ggpagieﬁ(yeum
from anbi ent _magnetic and/or el ectric Fiel c?s. In contrast, the first
actuat or, whi’chCPePHriafe FOHEL Y TH Dricirecril6ASHI LA CHRIGEE PAFt FET'E PBeam

onto the 35 target thes sprehar ablyaacranged ait sitdeseancapiiied eolidm the
shiel ding meansouhil My, be,Pr aulded or Abnl saat Babha! lcafikslkdi ng,the

charged particle optical colum WO - . o
2010/ 021543PCT/ RkZWOS 05629917 pegiiet iactandrsr 1 el detllic ataligsd position

Qlternati vely, @f}guﬁ nr@ﬁgﬁﬂd‘d o the fiasd. azgﬁ ugh 0¥ Y ben@ar hangedmats@m
i stance rempte _fromthe stage, In.an_ e iment the target positionin

Gevi oo 1 s arPangen T Hie ek Ber ST G e s RS, BRFlAR orie
pl aced out si de thecfiangt iwacheim chaitbés. erpodimegitbodi mentnthecoptiealcan

shi el di ng neanspés @dangedcas as!liningel sabd fhrst Maguum chagber Qi is
integrated into th Ll of said first yacuum chanber. |n an_enbodiment the
t ar get pOSi ti onﬁ)ﬁ%fe%f Iléfe accurate stroke or meving the carrier wit

respect to the stage. Essentially the combination of the
20 above-mentioned retaining means and the coupling means
provide the possibility for using a short stroke second
actuator. In order to displace the carrier with respect to
the stage, a method can be used which comprises the steps
of:
25 a. activating the coupling means and preferably
deactivating the reftaining meansg;
b. activating the second actuator for moving the
carrier in the second direction;
¢. deactivating the second actuator and preferably
30 activating the retaining means:
d. deactivating the coupling means; and
e. activating the second actuator for returning
the second actuator, in particular a drive member thereof,
backwards in the second direction. In order to establish a
35 further step in the second direction, the coupling means are
again activated and the retaining means are deactivated, and

the further above-mentioned steps are repeated.



10 conprises coupling neans for releasably coupling the carrier to the
second actuator. Due to these coupling neans, the carrier can be uncoupl ed
fromthe second actuator, for exanple when the second actuator is in the
retai ned posi WHIHRAEH3respect to the stage. In this case BEYNhaEH4M from
15 the second actuator is not transferred to the carrier. Mre inportant is.
that in this enbodi nent, a second actuator gan be used which is arranged
for providing a short and preferably accurate stroke for noving the carrier

with respect to the stage., Egﬁené@% ynetntge gbl nat '1?Hg0fméaqlee {Ojﬁnéprises

above- nentioned retaining nmeans e cou pl'ing means provi
possibility for Ph%?chgfléfcéiﬁéﬁt st PPkt secolid art uaterodimgnor derid o displace

the carrier w thlé%ﬂeﬁteﬁ@ehh@ %trég%,rr@n@@&h@QrC@Bupﬁlrb@eﬁlhé’md:&ﬁLWd ses
the steps of: 2%@@ a%één qn)g]the coupl i ng e %né and. refe %d
deactivating the tetalni ng for *nen en PREL %%’?lﬁg Pt SRETHT
actuat or for Sno9iagttive ewmdrars. i ethefsecondodpieey i bhg carrier to the

c. deactivatingsthe.second act %tt%c@é@i @@%&@5@@' %B0sae81 A B0t he ;i
retaini ng neans,; deact | vatl l’lqg he coup [i ng neans; an

e. activating the"%EE6hd Iélctaﬁ}ateé{}bofj&ime%t 87 hF nig- g S e&@@&ﬁacaﬁﬁ'%ﬁﬁs 4%
particul ar a dreveamermberudhheredf theackwards rastheosecondodi sect | o

order o establ ish,ads Lurter, sien iohd he secong. digeslion, the GouRld ng

means are again activated and the retaining nmeans are deactivated,
further abové- nntidrdd steps are repeated. 8 In an enbodi nent
the coupling means conprimesrpiezgo- ebeckri ceeheilerdsbed) arRnenbediaentorsai d

pi ezoel ectric e ; r n p t car r t he second
actuator in an %gﬁnﬁf%d%pgcsaﬁ{glregnggfq E% pqu Cgé‘ﬂ%ﬁ }e}l%erc%rl Ih% Eeg hts tlceiﬁd
for uncoupling Pean cdft@PQﬁBP%Yt%%t @ét 6?3543{11@3@( ébeggted position of said

pi ezo-el ectric el enents. Hd&o&alﬁdjboﬁbﬁe@t salidqpi gépe@l;ect Ehe el epmitisrare
arranged sugﬁ tg%mt&e _caarrl sts on tgg%of sai d secor]cd act uat or, at

| east when arrier is couoldeé) t 5 CHE 5 eond" 10t (dt'er .27 #rea of
According to a Seewrid aspect Ch@h@ed nyentioke pb@vmdelgtéiogaagb:tf pasiemorisng

device for a ch@ég&qb@@r bbele, beamd itihegnaphye syst eMiAas.48sar bgﬁﬁr?&%e
According to a thir pegt the invention 15 provides a nethod
o

projecting an |r‘r}%1@@|eS h area of a target in a charged parti cI e beam
| i t hography system as descr idlbédvabove,then rpapt ncud areantser ei n t he net hod

conprising phe steps of: ;. achbkyating fhe;L84aiNinNg MAAS; e image onto
at least part of the area using a combination of the
following steps of: activating the first actuator from
moving the target in the first direction, activating the
charged particle optical column for projecting the charged
25 particle beam onto the target, and activating the deflecting
means for deflecting the charged particle beam 1in a
deflection direction;
iii. moving the charged particle optical beam
outside the area and/or deactivating the charged particle
30 optical column; and
iv. deactivating the retaining means for moving
the carrier in the second direction.
According to a fourth aspect, the invention
relates to a method c¢f projecting an image onto an area of a
35 target in the charged particle beam lithography system as
described above, in particular wherein the target

positioning device comprises a first actuator for moving the



20ii. projecting at least a part of the imge onto at |east part of the
area using a conbination of the follow ng steps of: activating the first
actuator fromnoving the target in the first direction, activating the

char ged parti ®E0HM2¥AEI col um for projecting the char gedPUBNREPYE5E498 beam
onto the target, and activating the deflecting neans for deflecting the
charged particle beamin a deflection direcdion; iii. nmoving
the charged particle optical beam outside the area and/or deactivating the

char ged partiClQ%éQaOQHfC%%eCOEEPQt qggﬁcttﬁe Srela%ﬂ%ﬁ %eaﬁhbva$$£¥5é3 €

retai ni ng means novi ng the carfier in econ recti
Accordi ng to a PaiFtH caspadealt ReLIAVent bl sHres o télrﬁé’éhﬁﬁsb‘ﬁlomng

proj ecting an |ﬁa~gﬂ:@nt@m@mlaé§a of galéifﬁetl@bg@ic| mdthe- chargedopaid i clre
beam | i t hogr aphy, system as eﬁscrl bed Bal‘tl cul al. wher ein thtef }

target positioning device comprises a |rsjtrethLuat or "for “Tovi ng J tHe

2010/ 021543PET/ fPBVOFEFS0899seRt afe in the first direction relative to the

charged particle optical lcolc@@mm@pg@mert@en tp@eg%g@gtﬂ@m t ,9niNg deyi ce
conprises a piezoelectric notor for rmv ng the carrier in the second

direction, wher&f i thé et fods ¢ es TheCaf ey opgainst movement ;in
cont r ol | i ngt heptlez osleecty ¢ metordror ret aining the position of the carrier

agai nst novenent in the %%CO?% é&@&# Of% least a part of -ti¥ Oin%f%}é g, :t
| east a part of th tge on 0 at east part of” the area using
%‘feﬁ‘l &

conbi nat i on*8f the oW Y- stPepstoF: HER vati g tahecf’sz‘iata]@t“ua?%r F6r
novi ng the targésliawitrhe sftepst oflt rectiven,ingcthyati ng: tdrevehargédr pastiregl e

optical colum fof peosectsno hhe hapoed BaELLE) e.Deamonto e Laroel

and activating the deffecting neans ectin ed particle
beamin a defl eR¥florf!@i rgtticgn; colum for projectingg hﬁgc hevehapgedicle
particle opticabedreashiout shde ttalﬂ@ear eanandcer vaeacs | viad | ngride ichangeshs

e ¢ OPiboakofobPTecAtl 200 A0LE! LD LNE BLEROThOCL T LG RIS o
directicn;

iii. moving the charged particle optical beam
outside the area and/or deactivating the charged particle
optical column; and

20 iv. controlling the piezcelectric motor for moving
the carrier in the second direction.

According to a fifth aspect, the invention relates
to a method of projecting an image onto an area of a target
in the charged particle beam lithography system as described

25 above, in particular wherein the target positioning device
comprises a first actuator for moving the stage in the first
direction relative to¢ the charged particle optical column,
and wherein the target positioning device comprises a second
actuator for moving the carrier in the second direction,

30 wherein the method comprises the steps of:

i. deactivating the second actuator and activating
the retaining means for retaining the position of the
carrier against movement in the second direction;

ii. projecting at least a part of the image onto

35 at least part of the area using a combination of the
following steps of: activating the first actuator for moving

the target 1in the first direction, activating the charged



the carrier in the second direction. According to a fifth
aspect, the invention relates to a nethod of projecting an i mage onto an
area of a target in the charged particle beamlithography system as
descri bed 25 #8b¥&d0%iR3parti cul ar wherein the target posi tREHNRYOWMH4% e
conprises a first actuator for nmoving the stage in the first direction
relative to the charged particle optical cehunm, and wherein the target
positioning device conprises a second actuator for noving the carrier in

t he second diregt] 30 rei o] onnr.i se h t "
i deactivatinggéﬁgﬂ%%%6ﬁ%ﬂ§€?ugfggﬁ%ggégcg%ﬁg%ﬁﬁéé%Eﬁérgpgfﬁgﬁggé%ﬁﬁgu%or
retaining the p88#ti 6Atef thRe t€4PRF er 2AgaieAst vablehehte | fef hecegonteans
direction; for deflebtindr ohe€CthRggatl beastcde paehmOfint he heROE-ONLO 35
at least part of.the .area using a conbination of the follow ng steps of:

activating the FitSt actuator for moving the target in the first direction,

activating the charged W3i2010r024543RCUNE2008A050499 cli@ papticie dptarca

column for proj ectiNg the. chacged parti ebe-beam o ocddie -t rgel , pahdicie
activating the def|ectin nean%ﬁgor defl ecting the charged particle beamin

a deflection di PREt$on;CBY/ ing the charged particle optical beam
outside the area and/ or deactderatingtihe chareged pardircing optdecals colamn;

and LM i i ngtheretai ni : cti L Ng;
STt or 5 oS5 YELLOS DGl DgTRANSAN e Loyl 0 e
In an enbodi-ftenfetHE! £&i6¢¥& neht i oned nmethods further conprises the step of:

V. noving the carrier in Irhe ssecanthodihest i 0BhoVesb@ inghaneee@quadtifds
smal | er then thgugggépgxg%rggﬁs;;MQ%E%SCBLQn of the charged particle beam
- n e b 4.

by the deflecting neans, > Second direction. . In an
embodi ment, the steps i, ¥4 MOVERY PRE gid 1 edf 1hebabdeandedt reate mettsods
are repeated, paeferabinresuceessively eepeat:ed.chen the extent of the

15 deflection of the charged particle beam by the deflecting
means, in the second direction.

In an embodiment, the steps i, ii, iii, iv and v
of the above-mentioned methods are repeated, preferably
successively repeated.

20 In an embodiment of the abkove-mentioned methods,
the charged particlie optical column is deactivated by
preventing the charged particle beam to reach the target. In
an embodiment of the above~mentioned method, each said
particle optical column is deactivated by switching off a

25 charged particle source of the column or by switching a
cathode of the charged particle source teo a higher positive
potential and an anode of the charged, particle source,
wherein said charged particle source preferably is an
electron source.,

30 The wvarious aspects and features described and
shown in the specification can be applied, individually,
wherever possible. These individual aspects, in particular
the aspects and featureg described in the attached dependent
claimsg, can be made subiect of divisional patent

35 applications.



20i n an enbodi nent of the above-nenti oned nethods, the charged particle
optical colum is deactivated by preventing the charged particle beamto
reach the target. In an enbodi nent of the above-nentioned nethod, each said
particle opti C4P28HPAP3 i s deactivated by switching of f a PEI/ERYIYEE?
particle source of the colum or by switching a cathode of the charged
particle source to a higher positive potentihal and an anode of the charged
particle source, wherein said charged particle source preferably is an

el ectron SourCeBR%QJhﬁg&%ﬁ%@?éNQ§Peﬁ%§ é§91$ at ures described and shown in
on can

t he specificati e applied, individually, wherever possible. These
i ndi vi dual aspects, in particular the aspects and features described in the

attached dependent cl ai nsiheCaimetiBdewsubj eet «0ficdiviei onal tipatedi 8ot
appl i cations. QQ %9%85%%1543PCE(NL290%%%5049% %%EBRIEF BE§CRIPTJCN O THE

DRAW NGS e i BVARET SR Wi e Bl URFdSTEaT IRt He D% of an

exenpl ary enBodiWiedit: shown in the attached drawings, in 5 which:

Figure 1 is a schematic ifilgustratijenofs-a=pharged Rartichen! bt heoraphyeqd
system . Fug%§e 21s a s%heqatlc plan view of a first
exenpl ary embodPiEht St YIERRGE B8 ar get positioning 10 device
according to the inventiofggure 2 is a EicharetBci glanschiemat o€ i efidat

cross-section akopg.f ldBR dlimbnt Dokl QURE Ztage of a target positionin
Fi gur es4Aand SSchgﬁ%f?éallyshoma di_spl acenment 8f t he XY s?agepinlt%%P%?%st

or X directi'dn; GBEFYAESBANT BE dhdmatPELPTY show a di spl acenent of the
XY stage in the second orFioudier egtii@n; s schematic WRiegur én 6 «schenatdtcadd y

;hgrfegt?gﬁss-sgggﬁgnugg15%@ flIS&?Qﬂg%%EiQQ a di splacenent in the
’ Figqures 4A and 4B  schematically show a

displacement of the XY stage in the first or X direction;
15 Figures 5A - 5E schematically show a displacement
of the XY stage in the second or ¥ direction;

Figure & schematically shows a cross—-section of
the XY stage during a displacement in the X-direction;

Figure 7 szchematically shows a cross-section of

20 the XY stage during a displacement in the Y-direction;

Figure 8 schematically shows a second exemplary
embodiment of a XY stage of a target positioning device
according to the invention;

Figure 9 schematically shows an exploded view of

25 the XY stage cf figure 8§;

Figures 1CA and 10B show a schematic plan view of
the Y stage of figure 8; and

Figure 11 schematically shows a cross-section
along the line A-A in figure 10A. |

30

DETAILED DESCRIPTION COF THE INVENTION

Figure 1 schematically shows a system 1 for
35 charged particle beam lithography, using a masgssive array of
parallel charged particle beams, so called cp-beams. In the

present example the charged particle beams are electron



Figure 7 schematically shows a cross-section of 20 the Xl stage during a

di spl acenent in the Y-direction; Figure 8 schematically shows a
second exenpl ary enbodi nent of a XI stage of a target positioning device
accordi ng to Wee20142EHEI on; Fi gure 9 scherGl igaedo5o4showns
an expl oded view of 25 the Xl stage of figure 8; Fi gures 10A

and 105 show a schematic plan view of the Ypstage of figure 8; and
Figure 11 schematically shows a cross-section along the line A-Ain figure

10A. 30 DETAILE%gBEﬁC%EQTBg»E T ELNYENT jﬁgzggg%ggn%egc J%%caliy shows

a system1 for arged par beam Tt Ssive array
of parallel charged parti’dHle Cﬁeéﬁ@ms wa:aaomémébecrbe%ﬁmralt@lﬁfhhypﬁwpf

exan})Ie t he chfﬁgg%gp&gt@ﬁlggnbg@g&nam alaeekron eﬁ\ﬁ@llng a wrltlng of a
2010/ 021543PCT/ N1 5 1 ea such. c ea
represented in Ff guré! R a@%&pgbeéﬁs tg;g €8ﬁ?r S‘I Iwé?‘(f%epafrh&tel y

by means of a noeut Fdrntagas kadwhh rarmeienenatybd gl aomtinel ngmoénly desior ed

pattern on a taggeica, s'y@t&ﬂésaf@s@l@ Mafen Jf'evérﬁpén(élqd\é@%@ﬁﬁsespfantdh' s
system conpared_to the commonly used optlca? systens_are the witjng

very smal | struttr 8558NF t RE SHEERCE VEF B8Fénsi V& magkEer Tﬁégpéﬂ‘%ﬁntly
significantly redboes ttie sttaatz-up costts aff a batwodt, neking tte present:

system highly adyant:agaous ,f kv 08 Q1 QINRI 79 -apd, fRALUMY Al UMR 40, Progdugh! on.
10 production.

The system accerding to the invention consists of
three major subsystems, namely a data path subsystem (not
shown in figure 1), a charged particle optical column 4, for
example an electron-cptical cclumn, and a target positioning

15 device 5.

The charged particle optical column 4 creates a
massive array of predominantly parallel, focused cp-heams 2,
emerging from the bottom of the column 4. Each cp-beam is
contrelled by said data path. ITn a manner known per se, the

20 cp-beams are switched “on” and “off” and the positicns of
the cp-beams are adjusted within a small range in accordance
with the data. In a final part of the charged particle
optical column, in fact at a projection lens 41, the cp-
beams 2 are deflected back and forth, substantially

25 transversely to a first direction X of movement of the
target or wafer module 51, so as to enable writing of
features, alternatively dencted structures, on the target 3.

Due to the nature of cp-beams 2, thelr trajectory
can be changed by magnetic and/of electric fields. In the

30 charged particle optical column 4 this is used to control
the cp-beams 2 and to project the cp-beams 2 onto the target
3, In order toe shield the charged particle optical column 4
from ambient magnetic and/or electric fields, which might
disturb the trajectories of the cp-beams 2 and thus induces

35 a deviation from the desired location of the cp-beams 2 on
the target 3, at least the charged particle optical column 4
is provided with a shielding 6 comprising one or more layers



The system according to the invention consists of three major subsystens,
nanely a data path subsystem (not shown in figure 1), a charged particle
optical colum 4, for exanple an el ectron-optical colum, and a target

posi tioni ng 1908/ EE4E. The charged particle optical col RFIHLEIREIEE a
massive array of predominantly parallel, focused cp-beans 2, energing from
the bottom of the colum 4. Each cp-beamigszcontrolled by said data path.
In a manner known per se, the 20 cp-beans are switched "on" and "of f" and

the positions of -t ch-.bheans _are_ad] i thin a. . nge |

accor dance vvithég h%e%g?ea%%lfg%a? ftﬁﬁa?%%rgé?éjoa\f%t gwghéﬁgggglﬁggt?blée%nséjptfihceal

col um, in facttaf9% pr&jidcOndnRdl €A¥12a, St he Epachdanss2dar Bnglefheet®Eddback

and forth, subsgantihal tlyi29iitncansviey sel y traehi bt dhhest | Ofrab@l nevenment

of the target oiiwaf er OI’EDdI%%\e 51, .s0Q as trrggena |l e iting _of features
u

alternatively denoted structir eSO THE PEFget®3. Dife (0 FRE Nk Ut'e OF

cp-beans 2, Phetptigadj ectdryncah Bedchahged asyumaghethber arnd/ ofhel evtrded

fields. In the 30soharged pajktieke aptigakbncokymmdidhisids usedfa cantrol
the op-beans 2 and to pr%h]ect thlg 0 -bearrsz ?gto t he tar,%et g’l I'n order to
shiel d the char Qe Pa'ti &€ GpEFed=Esdimtae d by a consiterable extent.

In the arrangement at stake, attenuation by a facter of
approximately 1000 is realized.

10 The target positioning device 5 places a target 3
in the focal plane of the charged particle optical column 4
and moves it underneath. The target positioning device 5
comprises a target module 51 for holding a target and a
stage assembly for moving the target in the first X-

15 directicen by means of a stege, further referred herein as x-
stage 52, and in & second Y-direction by means of a carrier,
further referred herein as y-stage 54. In this exemplary
embodiment the X-direction is substantially perpendicular to
the Y-direction, and the X and Y~directions form a plane

20 which 1s substantially perpendicular to the charged particle
optical coclumn 4.

As discussed above, during the writing of a
pattern, the cp-heams 2 are deflected back and forth
transversely to the X-directicn and the target 3 is moved

25 underneath along the X-direction by moving the x-stage 32
using the first actuator 53. 3Such & scan results in a
writing path with a width which is determined by the extent
of deflection of the cp-beams 2 in the deflection direction,
and with a Iength which is determined by the length of

30 travel of the x-stage 52. In particular the length of the
writing path can extend over the whole target 3 area.

During the writing of each writing path,
essentially only the first actuator needs to ke driven. In
order to shield the charged particle optical column 4 during

35 the writing of a pattern from magnetic and/or electric
fields from the first actuator 53, the first actuator 53 is
arranged outside the shielding 6. Thus, the shielding means



from anbi ent magnetic and/or electric fields, which mght disturb the
trajectories of the cp-beans 2 and thus induces 35 a deviation fromthe
desired |l ocation of the cp-beans 2 on the target 3, at |east the charged
particle optical colum 4 is provided with a shielding 6 conprising one or
nore |layers WO 20101021543PCT/NL2009/B€0499 13 of a ld-netal. In the
exanple as shown in figure 1, also the target positioning device 5 is

pl aced i si dert hehshisgdtdiaedl 6coThmnshd elalimg 6alsoi n heconwsddent fanner
arranged as inin t u : f - ch argic

optical co J%%Lﬁﬂénguﬁ%e gg%%%%#ch %ggggg% t% tégg%et%%%gﬁgfoﬁ%n fﬁggice 5.
Such shi @aiingfis ard/agaled zie dhislds thomediha %ﬂgﬁﬁﬁ@qqfé}lﬂ - a

consi derabl e extentry I4hd hex@fs BOPEBAboAinshekes Bhbemuatd o pyra factor
of appéom mately 1000 is realized.” 10The t arget, EOSI tioning device 5 places

a target @' nfiHRt fechrapPhanedof St RETERFEGed PSS AN oRTEN AT 4 and
mo\éels ig @d@fﬂalantgh.tgf@et ap@%ﬁt@g@iihkgorﬂmgi@@vm?Aiftceqmrﬂimﬁhtam@et
nodul e for_ hol di a target .and a stage assenbly for_noving t t ar get
inthe fi ﬁS&-aﬁ@a&iq?rec%?dﬁa%wmarbq&g %?%%]erg,)e UG nEFCPER e?}?%@o%]ér ein
as X-stage) 5 G targetsqoonid Nordineaddwicdy means of a carrier, further
referred herein as y-st o i X ry i t X-ghi rection
i's substantiall pe%ﬁgzcr%%%%}ﬂ%;gr’ t%oéﬁe&f-gdi%;ﬂeycsﬁi o%%%géfﬁggxagﬁd Ehé

1- di r Bt ivrege ob?n arpl adgizd ywtiawhmdateshbsitnt Fappgcpetperfficdul @he®d: t he

charged paf tird & 0fd 1Al sHEQAIMMY 4Figure 1, both e Of SEuSSLE: @boye, sduring
the witing of a pattern, the cp-beans 2 are deflected back and forth

b
transver SEI9 tRF t HeA9E dP £ eBFPORLERELYhEONRRGEEIS t0s aRARE &L afrRIer Peat h
al ong t herhedirieptd arorinedOMMGEidieres sirage Hdrspdry 4 hiegrimest Scttiad or 53.
Such a scan recsults in atvvrit'gg path with a vvi%th \g?‘i(:h 'ks detsém' ned by
the exteft®dt et | & i BREGF th P BRSSPI t A€ d&ffecfi8fSdi Pecttdn, and
with 8 | emgtritastiech iIn det evmtboreidndnyt t hehd erapd mfat3d $10Aved aframged- st age
52. Inp [ he | of . t [t th C ver. .t he, whol e
Carger 5 earofiabls RDGhIy Pk s®, Wde BBich ~eR: BLER O Syl o
essenti allay oppgffhei¢ent spfadhearel reserRngibe 8Ri van.empdmeant thshi el d

the chargaddasticd esopt ceabreakdm A%Mii*&g $Patb N8 Wi tdMithife acp3td ern
from magnetic ‘and/or electric fields Tromthe first actuator 53, the first

actuator B¥®s arranged outside the shielding 6. Thus, the shielding neans
20 During the writing of a writing path, thus when

the cp-beams 2 are projected onto the target 3, essentially
only the first actuator 53 1is driven (except maybe for
performing small corrections in a 2-direction, which 1is
substantially perpendicular to the XY-plane). During any

25 other movements, other than during writing, magnetic and/or
electric fields and fluctuations therein are allowable. Thus
the actuators for moving the target positioning device 5 in
the Y- and/or Z-direction are placed inside the shielding 6
for the optical column 4.

30 When moving the target 3 along the Y-direction,
for example for moving the target 3 towards a next writing
path after a previous writing path has been written, the cp-
beams 2 can be prevented to reach the target 3, for example
by switching off the beams 2, and/or the target 3 can be

35 moved to a location where the cp-beams 2 are outside the
area on the target 3 which is to be illuminated by the cp-

beams 2. During this movement in the Y-direction, magnetic




14 6 for the optical colum 4 canal sobeusedfor shiel ding the charged
particle optical colum 4 from nagnetic and/or electric fields fromthe
first actuator 53. In the exenplary enbodi nent as shown in figure 1, 5 the
first actuator 53 is arranged inside the vacuum chanber 50 of the target
positioning device 5. Alternatively, t first actuator 53 may be arranged
out si de the vacuum chanber 50 of the target positioning device 5.

Furt her n@ma}/ doot reltdet fig stf setdmt cand3 fAndtt UBd ok st agbes2iare raxgdly
connect ec%lvm'otvgglees_pect to each other. In the exanple shown in figure 1,
both the first actuator 53 and the stage 52 are rigidly connected to a base
plate 503. This ridiod comieeteontbaskeggetharoul properd afryaRentS ofal he

actuat or L Bt D3 W ahreeepss! tQchhenstag@ed2Zp-Hebmsmat ntaineghtdn an

enbodi prent, the base plate 503 is arranged to provide a highly stjff
const ructd dPeapr é?@?agl ?'wiatsh hPEw &Be&flig(’:lir@ntl'ofw?h%]?rréls é%gﬁé:r%{ o' In an

enbodi merdhd he- desge pbat ad3a3ea0nd St at groat t eabllab 5ar. dwgriary tehd abl e

t op. 20Duroivn t he wri‘%' nngB.a W i.ting at;l? thusewggp t7heac -bbeeam;e are

proj ect ed"ONt S the't a fé%t 3ALEESEAP Al It&eo A hePP7st ‘alfdator 53 s

\(?\II(’]I Vﬁn_ (eSa:cepmeaaybérll@orcmecratanem_ iireg isap rope)r’:{'aefi @rf)s thgia_CD-dsbieﬁ@(stzi52)nE ]
ichis i.al:ly: per M. - pl ane). ring any ot her

novenent ﬁi?)]%?rgt éﬁlﬁlagg@wtfﬂlﬁgtﬁ%ag%t%c and/or electric fields and

fluct Htions ther e @xenplaabtroodHuent hefadhgattd o StorPoit pime

target posdiQNiNng deddg Sid mdhe detANd/ A Zglirest? and@re, pimcegid nsi de
the shielding 6 for thg\ optical colum 4. 30When novi ng t he tar,get 3 al ong
the ' f- diFRAG A Fror t8RanpPEIFEr ROF PR H t AYEHCS PonaPEBT 45RExta
witing paidpcaft eframepreyivbith Wud i Ncthgeat hdmsi heerb swwhicn, etthend pin beans
2 can be t%reev)?_néed Lo, reac he tar for _exanple.b chi

beams. 2. G/ 5o he Eh Gt T2ooan Be 3oL mbled G A Y obht PER Wher e tHE
cp- bebins tharmmgtsipesithonira davide baldges 3nwki ghare ttthimagh | time nat ed
by the CRsearings 56.

The bearings 56 support the x-stage 52 and allow
for a smooth movement of the x-stage 52 along the X-
direction. For driving the x-stage 52, two first or x-

20 actuators 53 are provided. These x-actuators 53 are placed
outside the shielding 6. Each of the x-actuators 53
comprises a push-pull rod 58 which extends through the
shielding 6 and connects to the x-stage 52. As shown in
figure 3, the point of application 581 where the x-actuator

25 53 via the push-pull rod 58 applies force to the x-stage 52
is positioned at the level of the centre of gravity 57 of
the target positioning device 5.

On top of the x-stage 52, the y-stage 54 1is
placed. The y-stage 54 comprises a short stroke actuator 59

30 which will be described in more detail below.

On top of the y-stage 54, a target module 51 1is
placed. This target module 51 may be provided with a short
stroke stage 8 with six degrees of freedom, on top of which
a target table is placed for holding a target.

35 As shown in figqgures 4A en 4B, the target module 51
can be moved along the X-direction by extending or
retracting the push-pull rods 58 by the first actuators 53.




beans 2. During this novenent in the 'f-direction, magnetic 15 and/or
electric fields and fluctuationsthereinare all owabl e. For
exanpl e, the target positioning device 5 can be noved in X-direction, such
that the cp- b¥&nd$1@024HB| onto 5 a beam sensor 7, as shown FGU/RLI§OwaSs4D9
which is placed on the x-stage 52 adjacent to the target table 51. During
the novenent in the Y-direction, the beam segnsor 7 may be used for
measuring characteristic properties of the cp-beans 2 prior to witing a

next witing path. 10An l.ary, enbodi nent _of t target . positionin
device 5 is shown in nor g)%g?%% g%n ffa)%jusrr%f'g3 géﬁaf% ﬁ%r?q"t ﬁ'lhg g‘ﬁ%%%l]io %‘tg,
the target posi®foHichg deli eerskeonpriades a%soppore framges5iw Thotws 6

linear bearingsa56 whighmest-endiin thHe X gdi reetbogecdhs | gyelcef §he gentre

of gravity 57 of. 15 t target paqsitionipng device 5_Lies in_a plane through
the bearings 56°-°"¢ e ﬁn‘?hegge;{i nﬁg 5%1%Llfﬁﬁor £% he x?’gt‘ age” 59 4nd
all ow for a §Snoptécordvenent oflemeite skhage B2eadmormyl t e tX- dar eghadnl [Ear

driving the X-stagenP s bWo;fi#8lsOrlri%y 20 actuators 53 are provided. These
x-actuators 53 are placed outside the shielding 6. Each of the x-actuators

53 conprises a push-pul | F6& 58S ch-a88 efrds 1E hGdgR™ t HE 'sHEI @i fg"8 and
connects to thewxtistrage52 s tshown tihe fhogle€od, of hehpotatqged mpplliecatli on
581 where the Xaclyaltpls29.53,via bhehusilly PUld. ad 58,apphLes.d orGe, 1o
the x-stage 52 Is position at the level of the centre of gravity of
the target pBsiEionPRg bl cef5target module 51gpn ophof yrhEage sPage’ 82,
the y-stage 54 rssgaced. tlbexyssiageH4nCORpr v s€Srertshert cakr pke: At yat or
B, hLn ) L5 deser Dot LBy PBY & Qe el BEL oM s cponre 8t 01! By e
provi ded with arghp¥acast rigké sragen8nwi phssidxrdegr ébgvwof 1fir éegorRs on andp of
which a target tapleni %h@léﬁcg?-efgﬁegglgie{/lﬁ:ﬁgf @:]m%ﬁggi/égizf&qwgpi &g&i gures
A CniD, 98 LRGPl ah canche, Toved ol ong, e, X 0hy 561 O By
WO 2010/ 021543PCT/ NEOQE 08@49® rrect position in the Z-direction, the y-

stage 54 1s provided with second piezo-electric elements 542

which can be placed in a supporting position as shown in

figures 6 and 5A, in which the piezo-electric elements 542

20 rest con the x-stage 52.

For moving the y-stage 54 in the Y-direction, the
first piezo-electric elements 541 are placed in a release
position as shown in figures 7 and 5B, in which the piezo-
electric elements 541 are retracted and do not provide a

25 clamping force on the sidewalls 521 of the x-stage 52.
Furthermore, the y-stage 54 is provided with third piezo-
electric elements 543 which can be placed in a supporting
positicon as shown in figures 7 and 5B, in which the piezo-
electric elements 543 and thus the y-stage 54 rests on the

30 shoxrt stroke actuatcr 59, and the y-stage 54 is coupled to
the actuator 59 by the coupling means 543. Note that in the
retained or locked position as shown in figures 6 and 5A,
the third piezco-electric elements 543 are retracted and the
v~stage 54 is not supported by the short stroke actuator 59.

35 When the y-stage 54 rests on the short stroke
actuator 59, as shown in figure 5B, the actuator 59 can make

a short stroke in the Y-direction, as shown in figure 5C.



16 - Figures 5A - 5E schematically show the functioning of the
short stroke actuator 59 of the y-stage 54. Figures 6 and 7 schematically

show a cross-section of the y-stage along the line Il-I11 of figures 5A -
5E. Activat edW® 201626gbectric el enments are presented w th BCEBRaXOANS0499
hatched area in these figures. When the x-stage 52 is driven

for performing a witing of a pattern, thejposition of the target nodule 51
on the y-stage 54 is fixed and retained. In order to retain 10 the position

of target nodule 51 on_ the st,age w t.h respect to the x-st e52| t he
V-di recti on, 1 HE b ade B4 TR R ovited WP T rot Bl e et f e S ient o
541 which can b@@lafcéé PR Bhe @I'@Dﬂgﬁg%oy‘ttﬁ}mﬁ Ya-ghgh@tmomn figures 6 and

5A, in which the piezo-elggtki %&Jl%@enél% 5§1s19é<fém5t;hemy tHd stage.54 on
bet ween sidewalls 521 of the In order to provide the correct
%/s(%at“a?ﬁe %‘g%‘

t
position in the”Zi ra«t:ctdieéﬁre 547 sTPF ovi ey Wi PAe&BCHIRFEr1C
pi ezo- el ectrbc elameritss 55&2awh| ehteaiede theackdrdnp e suEpertirng osidriten as

shown in figures;$ and é%mab@eéﬂ‘hér‘r‘d" e yp'seége eg@q&r 'r%mfe's%?@@%a?eé% 20" est

on the x-stage 52. For novin -stage 5
Y-direction, th& $53%t i &20 té‘leeé‘FFPEdePé“ﬁ%?ﬂ%mﬁflér &Lpracet 197 #7%elidase
posi tion as shotwed nftogures wrand 5B rdke whitchtblre 9 ezpebeetene el eﬂ‘ﬁnt s

541 are ret ractggrsa{:l‘go q%ungt <RL OV éd&%e%%s%%p' gg QLEE 0N, T rét%%ﬁ | rd

521 of the x-stage er nor e stage S provide
pi ezoel ectri-€ ePeTritos 543 Whieh ©ah H?@Zﬁr‘aé@@tﬁp FSUFPEFt PhY POBIR itdE as

shown in figureg-gtard55BpetRedhi Sitdae 1pi €206 £cind G -elegents, 543 andmt hus
the y-stage 54 resfts Qn %Be 30 short stroke actuator 59, and the y-stage 54
is coupled to t e “dat 8r * 59 by the coupling neans 543. Note that in the
retained or | ocked posi t iSypsagueholiny | Abei fced 6samksbAactiveqrhi Pl may

pi ezo-electric ?é@{mm $0043: Ar @ rhgt FACt s@'ﬁ@ohh%w ﬁz‘%ﬁg@g54}a"c€k NQter a
support ed bg . short sﬁrokehaé;t uator. 59., 35 Wen the stag restg.% on
the short stPokd Hct1i4t or 59" 4" shoWh-ih 1 giFe 3B etagtor®

make a short staﬂ@me: istrohe dediatwot iSénisasheshown ifaghiguske. 5C. WO
2010/ 021543PCT/ NL2009/ 05@,%9%6;;&%@ NG st h1p§oggg9}<§f {he ,AGkUaL 0k 4 99,1 hus

noves the target m)dul e on the -stag Y-di'rection.
After noving t HEOXRSIHGES4% AIPRS Y249 e@tﬁ@&?%\?er Waeaeéb@eahm%twew
the second pi ezactelaetr i Sieltemys 1542 acedexdrended, 1¢he-Hahidr dide, as

pi ezo- el ect pic grlléawqpr%s f@é%rgr el ettﬁgC%ﬁ%taag%d 5t4h W %tea%%EE‘ﬂ'léé nﬁbwgé(ﬁiz o

supported by the Xx-st t he ‘sec 1 ezo- ectrlc el enent
is free fromt h‘éh%h%%‘ihfst erR%’l a‘%l'tl%a%?“’s%t%e%@ﬁqcy‘f the firtgplly is
pi ezo-el ectric elerents $4¢ atghphacedsiden hetahdmgnlEipaskt 5o, e ywhi ch

t he piezo-el eCt{;ilzC £lg QES ) slrre%ﬁgg %%%é{ stage %éfpet ween sidewal |l s 521

of the x-stage ovvn in Subsequently, the
short stroke actuat or 59 Ty ar e%@ﬁcﬁ’lq 0CKEBP o1 ®EPCPEBELE omsby Shewi ngback

over a 25 figure 8, the XY-stage comprises two X~gstage bases 86, both

arranged on top of a commen base plate 85. Each X-stage base

86 carries an X-stage carriage 861. The X-stage carriages

86l are provided with flextures 862 (see figure 9) for

connectiing a Y-beam 84 to the X-stage carriages 861. The Y-

30 beam 84 Dbridges the space between the X-stages and is

provided with interface members 842 for connecting to the
fextures 862.

The Y-beam comprises a Y-stage having a Y-carriage

844 or carrier for carrying a target meodule (not shown). In

35 particular, in use the target is arranged on top of a target

module, and the target module is arranged on top of the Y-

stage via an interface plate 8l. The Y-carriage 844 or



15 di stance Y-, which results in the sane situation for the short stroke
actuator 59 is shown in figure 5A By repeating this procedure,
the y-stage 54 can be noved stepw se along the Y-direction. Wien the short
stroke actuat O BYA|Bi al |y is placed on the |eft-hand siBEI/NE2IREEROWN
in figure 5A, the y-stage 54 can be stepwi se noved to the right. Wen the
short stroke actuator 59 initially is placed on the right-hand side, as
shown in figure 5D, the y-stage 54 can be stepwi se noved to the left. In a

second exep! ar v, epbad: Ent, g9, shov Lo 25.LLaure Bid e XY~ stags, gamprd ses

two X-stage bases rranged on to
X- st age base 86t eaire ééJBanW}(eé@a@@ @alﬂ@p‘ég@e%haterﬁ?é Xsstf%rg@f@brrl ages 861

are provided with flexturgs p&@%léﬁ@@ffﬁmr@lt@rfﬁ@é gmm@ a\gyap;o@%ﬂam
to the X-stage arrl 1.ages 861. The 1- 30 beam 84 gﬁgyges th ’fa{fﬁe bet ween

the X-stages and'is pr ownﬁlaeéﬁvmltnh 51T i 83?3%1’0%0 fect?T 't o
the fexturesS8620dThe dr bdameompeises d-dastiage lEdi.ng aotntarsisgel 844 or

carrier for cargyi EQr&né@rcg%e%DQHEenﬁﬂ@ér SJE'PVEBgrée% 33 RRELLGH! @Lyed Nyuise
the target is arranged on to a target nodul e, and the target npdule is

arranged on toptofe tHet2n staé‘(j]e t\l?le NEAPE At BRY Sce ol S 16110 TRe AR bRY i tHye
844 or WO 2010£021543RCT/MNIt2009/1050498: 18:¢ar piferthes pretitded witshe 81

| nteriace pins 84388 pliown i1 SLgur e 0B, her e dhe d nbert aas: plate 81 1

renoved. I n artlca{% ar_th erface pins X rovi :
ki nemati c ndlnt "FFor d%’fo%"@ra@é]ﬁlr aftléFy B@%Pf-l %h@mfé:}t%rl@ét 3 1HBER €Dt he
carrier or Y-carigage B84, KAlEfmmlt tne i&ﬂt@rlﬁ@c@epkh@eml sraheat 4 hednurber

of degrees of freedampigxes of Jhge MLion).angd the nuinel RhYsleal, o

constraints applied e nou SiX & side” of the i nterface pl ate
81 facing the ISE?é‘fl?qfaggélSM is therefore provided W|th a 10 "cone, groove,

and flat" nount schemati ca lapokhl ust fiad edhddy-Eegur 61 LOA riwheeenn, thes v-
interface pi gégmar retaln d in the groove and cone resp (‘:qtlvelé/ {
resilient rreEb or “springst %181 #As” srﬂ‘g?% }éﬁ Sthe ' Ess Skcti*6n BE ‘?ﬁéjre
11, the Y- arranged linear stages 845, 846. The carriages of these
stages 845, 846 are pre-stressed and provide for the
reqguired stiffness of the construction.
In this embodiment the Y-carriage B44 is on the

20 one hand rigidly connected to the carriage of the first
stage 846 via a rigid interface 847, and is on the other
hand connected to the carriage of the second stage 845 via a
flexture 848 in order to absorb any thermal expansion of the
stages 845, 846 and/cr the Y-carriage 844,

25 Furthermore, at least one of the stages 845, 846,
in this embodiment the zecond stage 845 is used, i3 provided
with a ruler 96, which in ccoperation with a linear encoder
head 85 can provide positional information of the Y-carriage
in the second or Y-direction.

30 In this embediment both opposite side faces of the
Y-beam 84, which extent along the Y-direction, are provided
with a piezoelectric motor 91, 91/, which both have
extending members 92, 92’ which are driven via piezoelectric
elements. The extending member 82, 92/may act on the

35 adjacent ceramic driving plates 93, 23’, which are arranged
on opposite side faces of the Y-carriage 844, on the one

hand for retaining the positicn of the Y-carriage 844 with



15 beam 84 provides a conmon base plate for two parallel arranged |inear
stages 845, 846. The carriages of these stages 845, 846 are pre-stressed
and provide for the required stiffness of the construction. In this
enbodi ment t h¥O20d¥3f4dge 844 is on the 20 one hand ri gi dl JCEERHEYEEH 0
the carriage of the first stage 846 via a rigid interface 847, and is on
the ot her hand connected to the carriage ofiost he second stage 845 via a
flexture 848 in order to absorb any thermal expansion of the stages 845,

846 and/or the }e&&g @§§'§ﬁﬁﬁﬁe a%r%Qer%%%ebnakgge%%hegnﬁagé ke 8L

845, 846, in this enbod nent second sta provi de ith
a ruler 96, whiEhei k- %%%ﬁkﬁ%%l%ﬁ?\ﬁlpﬁgatﬁﬁnééﬁg@ﬁcéﬁ%r %@%d0§5f%%an¢%W¢de

posi tional inforaatilen ofid hex¥mebsfj agRbbditdre: ,seepnd voratrdigectisan. o301 n
this enbodlnentcgf e@pggsakge |dedIace resEhe | - e$n184 |ch ext ent

along the Y-direction, are provided wit B30t ectT ' Hot o 915P91 19

whi ch bot h hévepe&¥%ﬁkﬁQH§l@eﬁ%e¢@Sgﬁ— g2” . mhlch are driven via

pi ezoel ectric el ements. Tlh;e EXtNPNGroRrRerc§2:n 2" THRY ACke0RetRei 35 on
adj acent ceram ¢ _dr.ivin whi ch are arrangs ed_on oggggégé%

side faces of thé %HS&Pa?ggz 8&4%ﬁgﬁrﬁﬁ% ONE HERT AP r &t %ﬁ%gp
position of theelbedrwdrdge 844 WBthmEMszﬂﬁQ/@Q15439@THNHL2@0©¢®5@499ﬂ&9

respect to the lsbeamB4, %%t%&ﬁeh%lﬁ%‘%lwr ﬁgxyngaw%}o&s&rﬂﬂge
844 al ong thg stages 845, 846 of the 1-beam 84. In'this exe
h

enbodi ment ebﬁ CRPEFEe 824 %6F cHririlsf Hél|%ﬁ%rﬁﬁ%e&héﬁdwpéégré@ﬁe&m
bet ween two oppescmgedsgpidezgetieetdgic inotar sc&ds Fl'the present invehtibs.to

be understood that the anMg gggﬁéégthpiIgtégnggﬁdug? %||§£@%r@gﬁﬁé{§ac

operation of the preferre nts and IS not nean e scope
of the inventi of!ST¥ UMt e SEbAr&edi SEGESFOR, "anyevEFPat foAsChrTPing and

thus retaining the carrier to the stage. Such alternative
15 actuators may comprise pneumatic, hydraulic or other types
of mechanical actuators.

The target positioning device with the retaining
means according to the invention can thus be suitably be
arranged to minimize wvariation in electric of magnetic

20 fields that may disturb the trajectories of the charged
particle beams, and thus to optimize a target positioning
device for use in a charged particle exposure system, such
as a lithography system for mask less image projection, in

particular a multi-beam charged particle exposure system.



10 be apparent to one skilled in the art that would yet be enconpassed by
the spirit an scope of the present invention. For exanple, in
stead of using piezo-electric elenments, also other actuator nay be used for
clanping and thus retaining the carrier to the stage. Such alternative 15
actuators nmay conpri se pneunmatic, hydrﬁallc or other types of nechani cal
actuat ors. The target positioning device with the retaining

means according to the invention c§n tgui Qe suitably be arranged to
mnimze variation in electric of i fields that may disturb the
trajectories of the charged particle beans, and thus to optim ze a target
positioning device for use in a charged particle exposure system such as a

| it hography system for mask | ess image projection, in particular a
mul ti - beam charged particle exposure system 20 CLAI NS 1. A

charged particle beam|izhog{apfag syatemcid) KO iSithSgraphy systema
char ged partlcle optical colum (4) arranged In a vacuum chanber” fo

proj ecting (&) cRAFBEHSPHRAFEi cl e beam (2) . onto a target (3), mhereln t he

col um conprises def heehbrgedephst(41y bptidel!| estimg (hp ghasgesdpaiticle
beam ( 2) |n a deflecélgggdlrect

t
dovt oo (5) ScABRIES heBBeS: FPe PLBISChInT gaashrbreg abrbEhaTe HEThr bor (),
and a . staheo(52;ta84et86(3)f, orwhsaraiyi ngheando howh ngompmseasrdeflad:’orngga

(L5 eRbhaD (0 wher it o shdlagaon L0, i Ailerers from e

deflectlon 05|t|on|ng evi ce conprises a
first actuatdﬁféggtleﬁ)ditﬁctﬁm@rﬁﬁkhe stage in the first direction (X)

relative to the chargedipagti clgoopti GAngolddm ded) .(5) comprisi ergin t he
carrier (51, 54; 844) is dlsglaceably arranged on the st age 552 4, 86)

charact eri S8BTLRTt HAL rt A 7t aP Bt OS] tqadfrFyﬁﬁlgdem%etf‘S?eEorﬁ? ¥ s&9'% ed aj ni ng

means (5415t9de 9229184,9249) f @gorr e@aarflyﬂggtla@dcarhdsvﬂﬁg(%e 844yriemi th
respect toﬁﬁhe stag rel ative, _posi

2.
Char ged pa ?eﬂe%eﬁﬁ?hﬁ‘&aj%ﬁﬁy%y@{ e WEREHR ngBeo iRt FLESREF n ¢ ho
carrier (51X)54p 844fersnti spbacehbl eéeélengiansdtoadtdonect) pnwitdgeimherein

said . secopd difeel OBogft%Pfﬁcg”h' Qi L% Jk?r%p:(gf?ﬁ tsﬁt 'ﬁx‘éﬁtﬂ%{: QE‘or

di rection. d particle ography sys
accordi ng #83¢l &iorh 1fop EOV%h@rehﬁtSﬁ§®%nemnthg ﬁ@éﬁ§ GQ@PCQXPH9QX 91',

92" ) conpri sesaextendabl ge anda FSLd %@&&&Icﬁm&g_ RARgAMisgh can be pl aced
in an extended position for clanping, and retalnlngéthe carrier (54;_844)

with respect to the ¥Pg§eipsdhegarrragy iAla pPéir QEdlﬁoQFFP%ﬁC?%PlY
rel easi ng tbheangedi en (ke 844yew (Bi2;r especol o ch@acterized in that

the target positioning device (5) comprises retaining means
(541; 91, 92, 91’, 92') for retaining the carrier (54; 844)
with respect to the stage (52; 84) in a first relative
position.

2. Charged ©particle beam lithography system
according to claim 1, wherein the carrier (51, 54; 844) is
displaceable along a second direction (Y), wherein said
second direction is substantially the same as the
deflection direction.

3. Charged particle beam 1lithography system
according to claim 1 or 2, wherein the retaining means
(541; 91, 92, 917, 92')comprises extendable and retractable
clamping means which can be placed in an extended position
for clamping and retaining the carrier (54; 844) with
respect to the stage (52; 84), and in a retracted position
for releasing the carrier (54; 844) with respect to the



21 stage (52; 84) and allow ng a displacenent of the carrier with respect

to the stage. 4. Charged particle beamlithography system
according to claim 3, wherein the clanping neans conprises piezoelectric
el ements (541; 92, 92'). 5. Charged particle beam | ithography

system according to any one of the pr e¢ilous clai ms, wherein the retaini ng
neans conpkiags & 5%;ez@e) eghhi G1IMLANhG( 9b d3kplakeheABVbAIthBECcEAFIELN N

t he second direction ﬁY% 6. Charged particle beamlithography
syst em accOraingSEBeEFabth BRetR&@%%arrier (844) is interposed and/ or

restrai ned between tvwo ompesigeg piezacalded risedmt ol 5t183raPty ) . system

7. Charged rti.cl am,l_i.t hography system accordi ng to_any one of the
it 3 - 2BoRREg; R R ot MR E iy savreen g shadirPlEe e becond
actuat or. (b2ezogleotr)cfeotemening(dhk; cWriBt’ )(51, 54; 844) in the second
direction (Y). Chayrged ti be I ph em
according to claim 7F'mgrh<aai%etdhe%secon ae;ctkl%aatq%r ggﬂlé%?g&@ ).¥Y§¥§I&ranged
for mnim 2FRETEENFediCagYraghet iaf aflel oPrevéerpi C1EigISds WLt ide the
second act gatahnifyChedhse! &aigormpanesi pidizepecstencl n@tds, o411 east) when

t he second _.actuator is swtched off. ., 9. Charged particle beam
|i t hogr aphy Sy RPEMEcEBPAFREL 1R ahy R THCUME Presdiaty (gfl ains, further
conpri sing optical celumthsitigelddi i rEale (Hedwr ditheqsdpipart sabtym

shi el di ng tahgog ar edtgaréli cle %pti %gl colum (4) i gm anbi en{rL‘n magne iC
and/ or el e@Crrc i€l ds’ arm 9 T0. CthatYed Farti & baBRTFPTRSYr aphy
syst em accendi/ng tresampivad betwhenptwvi opposingnpiewhetechrihemopoisal

col um shi SbQi,ngl( ) is arranged as a lining of the vacuum chanber.

11. Charged particle_beam|ithography system according to any one of the
previous clai ms, wherei n & Ieet ailfiiig Fean{Sy; oligpogyaphyp: ) epfpeMses
rel easab)] eakeekbnggMeans ah9r dckiorg the RAsiikisom of- the Gardrsam (8de 54;
844) with resge%t to.the stage, (52; 84, 22 86) when the | ocki ng rrgans are
rel eased. target positipaing”idgyide Hb3) ¢ COAPRYSAEYITSTHD BRAPYEAT
particle beaoy;| idtho@laphytsysihem (d) thenparsing g5etharsged Ppa)t i oh ethpt i cal
colum (4) _arranged in,.a ya m chanber for projecting a charged particle
beam ( 2) on Sogat §%6%gti‘%§{, i:gﬁ'erei n the colum conprises defl ecting neans
(41) for deflecting Bhe charged paraidtclc ebedmd®) 1hnthogedplyti systémecti on

(0 s aB5poRa iR, Hidh o aning dey g5l SORCLSl oo, oot e
carrying afd’ hovisngauedoest rict minhy g ref #8369 oRAgDGTiGharel At he
first direetibenr() Esedutfepaptibieonthbe detbrati aprdhtes)i osullY), agherein
Vi ng. ¢ heUPEGEORASTRE F] FEFPRPTEE Bh® (39" rof al FUe t BhPhel BRarged
particle opttoakocoliamaw{dghed off. wherein the carrier (51, 54; 844)
Icfla(rj:atiltole'?icgggl ?/na{ Lg?gteﬂg%{%é:?%gt ngca)a%f‘ttji(cca)n%; ngéedaengﬁllei%%?g%%%%i sggsF%IPai ni ng
means (541acgerdgpg oo, @ ) ohgr pét abe nPrdnedary | €Aadns; 844rtherh
respect tocbRgr$tags GpRic84) coludnf ishile18hat MERNROS(E) Ofbr at least

partially shielding the charged particle optical column (4)

from ambient magnetic and/or electric fields.

10. Charged particle beam lithography system
according to any one of the previous claims, wherein the
optical column shielding (6) is arranged as a lining of the
vacuum chamber.

11. Charged particle beam lithography system
according to any one of the previous claims, wherein the
retaining means (541; 91, 92, 917, 927) comprises
releasable locking means for locking the position of the
carrier (51; 54; 844) with respect to the stage (52; 84;



13. Method of projecting an image onto an area of a target (3) in a charged
particle beamlithography system (1) according to any one of the clains 1
to 11, when dependent on claim5 or 6, conprising the steps of:

i. controlling the piezoelectric notor §91, 91') for retaining the position
of the stage (844) against novenent in“the second direction (Y);

ii. projecging wHed eask alpakin®f nhasi nage @@u@agédleast part of the area
usi ng a conbi nation g% tn]g fol |l ow ng St eps actiyvati ng t he
r nov )\

first actuator (86) i e ?Jgtéfonjrfl‘i h&8SFitFst WP et i SRTFISS
activati ngpahéeichar gpedmpalritircderapty caystcah urih) ( £ondoari spngj ect chgrgéd

h d el t t I t i
(4] BreC3E Qe SRt Hathar oo pare RS Dok 3 il PRanFEs "
direction £¥y; projecting a chiergedovengirhe ditamed?papnitel & opargat beam
(2) outsi d‘?3§ he,aeeaiandhar cgﬁéﬁﬁ' ¥BhbpgstbheqchaL gethpandass e 41prd>£a|

colum (4); and controlling the piezoelectric notor (91,
91') for nﬂ@ﬁA@CFh@gcéﬁiﬁ e@hileqed 8RAYLiAlehsBcom) difecti BRI tSFLION
14. The neghedcaceardirng to claim 13, wherein in . step iii the charged

particle optical colum i s deact] vat ed by reventl ng the char ged
particle beam (2) tosﬁégc?atrﬂ@tt FYB XS abvice Jﬁ& hdd
accordi ng tereliarm(®4, viver e8m4t he& oeharaged ipar t tlod etapgetal (300! Lmd (&) is

deact i vat eg Qé caﬁ?otc%zlng Ege C%o%hagg;%]? tla%Ide 38\9{&% C%fhhth af;?iél]gm or

by switchin yde “of t harge | e source t er positive
potential ehangam ahbret oflirhetehar ged ,pawln¢1c¢3en sébeceirsgo @lnefOtDO@ 0

(X) is different from the deflection direction (Y), wherein
the target positioning device comprises a first actuator
(53; 86) for moving the stage in the first direction (X)
relative to the charged particle optical column (4),

wherein the carrier (51, 54; 844) is displaceably
arranged on the stage (52; 84, 86),

characterized in that the target positioning
device (5) comprises retaining means (541; 91, 92, 91/,
927) for retaining the carrier (54; 844) with respect to
the stage (52; 84) in a first relative position.

13. Method of projecting an image onto an area of
a target (3) in a charged particle beam lithography system
(1) according to any one of the claims 1 to 11, when
dependent on claim 5 or 6, comprising the steps of:

i. controlling the piezoelectric motor (91, 91')
for retaining the position of the stage (844) against
movement in the second direction (Y);

ii. projecting at least a part of the image onto
at least part of the area using a combination of the
following steps of:

activating the first actuator (86) for moving the
target in the first direction (X},

activating the charged particle optical column
(4) for projecting the charged particle beam (2) onto the
target, and

activating the deflecting means (41) for




23
deflecting the charged particle beam (2) in a

deflection direction (Y):

iii. moving the charged particle optical beam (2)
outside the area and/or deactivating the charged particle
optical column (4); and

iv. controlling the piezoelectric motor (91, 91’)
for moving the carrier (81, 844) in the second direction
(Y).

14. The method according to claim 13, wherein in
step 1iii the charged particle optical column (4) 1is
deactivated by preventing the charged particle beam (2) to
reach the target (3).

15. The method according to claim 14, wherein the
charged particle optical column (4) 1is deactivated by
switching off a charged particle source of the column or by
switching a cathode of the charged particle source to a
higher positive potential than an anode of the charged

particle source.
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