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WO 2008/ 013442PCT/ NL2007/ 000180 1 A MJULTI PLE BEAM
CHARGED PARTI CLE OPTI CAL SYSTEM The present
WO ewentiden rel ates to a charged particl e beam BYBENEINO7/000180
such as an el ectron beam exposure system scanning and
non- scanni ng el ectron m croscopes, and the like. 5The

current invention presents a mcrolens array for
generating a plurality of fecused beam ets or focusing
beanms with different incident angles in a charged
particle beam exposure or inmaging apparatus with zero
field curvature, mnimzed geonetrical aberrations
such as cona and astigmatism conprising a current
limting aperture, generating a plurality of charged
particle beamets, a lens array aligned with 10 the
current limting aperture, for focusing all the
beam ets into a flat inage plane. It solves the
D@ﬁgﬁp qpﬁ@ﬁq AL % Hn@cussed
A ea g?s]%wit a %%Bﬁrﬁ?%%ggﬁﬁs@ a diverging
beam system such as in nulti-beanl et inspection
systens, in particular desired at a limted source to
t argetpreicat aneAion eéla@s th A chargddt partidarieat, sysesk bedisas an
eleckrbh Bgﬁfx %Q{;'(ysulsé’ s@fséﬂl s PRRCKRN R anning elEBGoPIRGbRSBed, Bnd
m croelectroni cs, micro rication and materi al
e]é]éq-ence demand an ever-increasing spatial resolution
and t hroughput in charged particle beam|ithography
andl;ﬂerﬁﬁ%ﬁi {n9BntidOpeeditd 8maibroldnigiray fongekysingns plureﬁity of
suff.er from.c ’ : e '
oGRS Ty RILAEE LA 0 AP PRI 5yl e
partisdon AT AXPPSITS (06 (GG APARHH% WHE FF SUley Uryie minimize
geontetrizhbgeentionosiwhl aseontrcandoastigmdiism.oronprising @ ewsent imiting

apeg&egééde%ﬁ atﬁlﬁr_agty Qﬂgﬁ%@b@hm@%@ﬁ&spandx{s@my htigied with
A and avoi Q :
the g5t Pultp Py SRS Elhe g e MRAEIAS i atftqglﬂsiée ppene I
solvisithomrgblas 8f hoputo Aeaeraist f-RIRFUIY BbARTeq pgamiets with a
mingihw@r gf ngetostioms eim bt diderfzingrbeans haysiged guigh t dsc fire multi-beamlet
inspgegﬁ&{ ?%gen%?g{ %&rﬁlcﬁlég la&tifeagb? ﬁ:clﬁ?téﬁe%o@g% atﬁgﬁl@yt %ibt&féc:ﬁﬁfc’th as
. . | us , i.e.
n @Hg’eﬁ’@%ﬁﬁnﬁ Eﬁs g‘f}?o\géarpéﬁtsysite ident angl es Coul onb

bl ur can be avoi ded as discl osed by Applicants earlier

Badk3r&iild publication cited hereafter. At the sane tine,
a tight control of the off-axial aberrations is | )
desThiee rogdsn i) FEROGIKHNic3 PEOIOBFERTatipl] and material science

demlan%f%-élef—in-gﬁe‘ﬁﬁ?%'spﬁhafﬂ ﬁ'é:s.blutigﬁ %@?ﬁroﬁgﬁ_ﬁlft iifichea@p@lpartele beam
matrix | ens w uce. 1.0NS i

lithgeraphy %1%8%(:}1@8. g’f%n\éengfépglesﬁ{él?i'bﬁ]%&%sqkégﬁesrﬁt@fgpzﬁ?% coulom.b
blus pnd tlew thiiehpie Ssyenat sharggd Pagicle, begiss é&eg&cfeé{”é’&‘g multi-
beaitd, t uftbtclumAOaRa/o8/ i BALSICT/de L7/ dny@lpgmem to solve the
congg;ﬁr"c{g&’{ %F?&i%n%%t§ Dfde :{hﬁﬁ:&e&@%: tﬁabuigﬂﬁﬁ ap;@h&xg@m paﬁidén Geam
systBisoid: 29 SpORpCPIgh bERE oy A i ol Sk (e absed which
requipesr tharese afhpastonily axiakn bt alsaofapafigbeams obihy dhjerging deam
emitted iffon@ aphsiged artivhusmitgng baurtothy inabédncing adensf aray that can
gen?x%fé' 8%%%5&6?@@%8&%39%&6 q'lreg?'luil f(ﬁcﬁfs &J2hmB Nﬁ:ctﬁ @ﬁtfdr@fﬁ incident
S R R e R
publisatign @itedrheseaficon Ateths pae itﬂneal—lév\fé&fér?mt%?é of the off-axial

abeadliby @ dbSfedbecones dom nant with increasing incident
angl e and eventually restricts the maxi mum i nci dent

angle_to less than 30nyad us, the.th t

oy Sincades T JRDsERE 2 s it T ph Y Skpfiey 1086, an
eleattcmo nratrt Aémst withdisduced abesratibhs fis (disclnged adhese thy cemee of a
curte@P firdifhRd apettudd 1sAWEEbd from the optical axis of a lens associated with said
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10 In W2004/ 081910 in the nane of Applicant, a
lens array formng a plurality of focused beanal ets

wo pasoss4all ver gi ng broad beamis disclosed. Fi geeENLBW7/000180
thereof discloses a schematj c of an exanple of the
| ens array, but does not indicate what the position of
the el ectrode nust be with respect to the beam In

ape?t'hijee to Eﬁ? Fﬁﬁlﬁd gleo%gsﬁ &{’%E élﬁ&? 8f h?gtslug% ing, ageﬁﬁrg which
is %@{}F BB & ﬁeélara(t?lé’ Yef isg ogqan 5%%@? 8’5&‘ aBgtrpewhich is

-synigeisicall denrg thh@ptipaliasis, 1san|a$osntlnnt0hussng;tbﬂeu®nababerﬂahen for off-

axiglulevigdsUfoe b® fminhifall Eagenp |pﬁf)ﬁ‘ca|t16ﬁdﬁ’6b94mge§1b61§§és G correctlon

mefHoD B 1O HAE 168 cn fA0py %@ggg {18 HRKLIRS  {irection

16“%6??&% OEVGY?ra&@ Hitiemafisn peepmey, dp Wén%lé O¥ieincmgsingdnacident
angle did eventially restristsghe maireuf Gneitlérg ranpiet toledsvaamn 30Mmead, thus

the |t1ﬁ6§ glfult 8Y tiRNYstBm i8 H’iﬁhte@' Thé tht&lch uﬂl dr']f t{)ﬁ?}éstééﬂu gsl e?%% {elgtgfrc]ted
dua tg r%s%a?}%ftﬂﬁﬁg clt'cgr of%l%l fé %gf 1s g{(}’n cﬁ

Summary of the
I nvention is a particular Obj ective of present
i NvENWIQRD0LH 81 QEO irsthe mame ©f Applinant s lens atthe f@mihg a plurality

of fb@ﬂ&@%éﬁﬁﬂé&’ ffgxﬁ %l (‘R% ingbrbl® bbahti ?rdls%ﬁisgd Vi@ re 10A thereof

s L BB 60U el LA, BPE! Yoo s vt e
POsitiggy 80 e IelaqE0ds et Uice Wit 17SPass ﬁ@cﬁletbﬁaﬂhe{nl endsr to reduce
abesttiost, uhe las idj &chosetcula élﬁl@ocﬁméﬁﬂ; codntabed Ryith res ect to the

souRihlo! t‘ﬁ@tt {HRNs¥-axial beanldEts'cﬁn 0%11?"161%%1 &géeth\ée ;Q{ca]; s In this

res I nvent i
sonfich 34 eidaiine of oS .Pﬁats 4p G B asHE s AOE Gheliae
Alsgh feagibiacles umlqdﬁethahﬂ@nmnagn pl@et @rmlh thei beantlble is regent in a
conadedr airfaeaswithr rebfit rteathe S@@rdee Fur@ef, 8 -difficulty Q8 AT the

ahgﬁﬁieﬁf Bét\é\%eﬁ’ft 13 drf%reaﬂﬁi'f cqaﬁa{)ﬁlt&np Y }‘aect 0e currertt IH'amng

aP@Fﬁ%?ﬁ“ﬁtC@g%n F"g’éc%ntth% 10 blication 1%,{aughyity QF §P AP @f@aw@@

particle beam 35Agai n another objective of this

SurthM48) bf 8t InYeh@or MPr ove the throughput of such charged
particle beam systems. Yet another object of this

| nieistd paticelat objectiveradlprésest inerftivnto tryalRE atofierdRA§Bructure
as 1§&rﬁ§pt§1ﬂlﬁ&§&lo?§d ih fattaasra}d ﬁff? fnlﬂﬁﬁﬁtuglpj egﬁ It Ygls A the
TP B s Dhlelvd, 6 Psivarmion tairatid SyeRampfive, n partioutar
lmpﬁ%édms Heehre vid ne@peph@ thejens tsiroeture dredistilowedsi dre Gfst said
JP pubticafonect i ve el ectric field height is reduced by a
faqf Qralso an objective of the present invention to create a flat image plane for a
micro lens positioned in a diverging beam.

A further objective of the invention is to minimize the image aberrations for
the realised lens array.

Another objective of this invention is to improve the resolution of charged
particle beam systems departing from a source with at least one diverging charged
particle beam.

Again another objective of this invention is to improve the throughput of such
charged particle beam systems.

Yet another object of this invention is to control the uniformity of the beams.

So as to meet at least part of these objectives, the present invention relates to
charged particle optical system as defined in claim 1. With this measure according to
the invention, the dimension of the effective electric field height is reduced by a factor
of thousand relative to the prior art micro lens structures, resulting in strongly reduced
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of thousand relative to the prior art mcro |lens
structures, resulting in strongly reduced WO

WQOM8H BUB142PCTINL20071000180 3 chance of ef f et T/NE20P7/000180
havi ng a beanl et passing thyough a lens part with
strongly suboptimal conditions with respect to inage
aberrations. Though it coul d perhaps be possible to

cheflpd bffbﬁ@cufv IR se@aepggglﬁg tﬁ%u%lﬂgl Iﬁfw W’E strSil sub-

opti erRGitRS AT SrBE o Mpaes TheHATRH THRBERAY Bould psrhaps be

"pospibdg t eptinise the measuyg hécordingito thei inkiéntionh sudhr vl bo performed

by dinidnedhigIh@lehD a5t dhangdsaiififl orde bithe et IEASARNfdchve field
siz&€f { &l 'i‘&ng’iﬁs [ CLRIE éfh@lﬁn{a?ee SHRARMS Cad h%rgedastotally

een.taken w sent nven
T Fet aunﬂtbgsmrfqﬁ e Sianfhe alﬂqaélﬁetthaéﬂ@éfbeam &ken with the

pregestt dtvestiery an apparatus for 10 generating a plurality
of focused charged particle beam ets or focusing beams

W' t’?héjinfvrsﬁtﬁcﬁlmm a%ﬁgeer lab%?fgcm%sth 1 @5 9%9 rt I C earatus for
SRUFP AT

genﬁf?élps LﬁY Blu lﬁéyf |f%%§% &h@g@fh @ﬁrtlsl@f bﬁa@ﬂ%ﬁs QiffpélFSII%& eqna ith
differensiincident aygldstin opargérbpatiiviebgamgystbms, gechppiaingt cl e beam
)nt & c@rdik Ubhdling ¥pRfur Qﬁﬁ}gﬁ)@aﬂéé kfth&! B;‘cf&@ 3 e e &é%a 9, to

0 LA it Pt e il

c) the above said current limting aperture
bei angera;l agaye domptikinghe dlenakityl of ldised enSoaus dy bedmlets with

dlff@ﬁﬁmn@{dem A3 i@l pigad: ar i nci dent angl e such that the

|r u erturel along.th axj s
i 2op G g e ? HUURE iperifle Rt s RObgBEdeboote
leng é@%{ for ﬁdveaméqt rvath amerticelag mqa@ena anglp sughthabthe vxrtual aperture
is spmoestal bloyg teeoiticallatioaad isdocated optimised lirhth‘é llé\@sywuh frespect

to ré@lﬁ%sﬁeﬁbﬁoﬂso d?n@E MBorl Rk Héc%k’%?@# 12}1 iy

utilizing the’ gi ng current rom a sour ce

with sufficient beanlets per area on the surface of

t arkgehis vy it heporsitde tohiavirae afliroughput by arayenally ntdiving the
div@rgingb@atent @iniited iR ereqs danCQiffitieh BEnIE! S a8 ®n the

surﬂ%b@ Q)@Stgrgﬁp dﬁ%ﬁ%&x@gr A ITF&VO rg‘{e?lﬁﬁ&ehp%ﬁgé c%@reﬁggagxl RLENRY is in

Zl at
acofiifich €ish 0 FRSFIG 0 TOYPRS SFFSHYIBR eaPIeRiRS IRGRon possible by

mininigie gieraperthbon fiesearlh lany | Bavidg mibiezisddethe total off aberrations
alloha Vo rla&hasmgﬂ tHee @p&ﬁng3 dhEIB NS 2 AbSAlet h@HEﬁeﬁ%ﬁrﬁbe inbRGses

rbSEE SoSR CHdal o
Confrﬂ@ ‘{l&h%de %(splng)} e gegameter of ﬁheéwsewad ¢ WBRATTAY.he current

limting aperture is aligned with each lens in the

| eng aglehpdinldhe, B Eﬁrgfﬁt ﬂfnhlghg hﬁkﬁm@@%r dligh&d w&h%%&Preﬁé tthe
V. ricat n

Vv [ ref.era
lens %nja tﬁ@% ?Lﬁréfjft f1mt1t1n(§, appiluie | 1§ afcoﬁ ng, Eoctlp\éeﬁlo b]alie?erably
fabriczéedn Ga sams @b?é@ at eithsr dheefirsTRethe dast dens algotode.rigit can be on
a seppmatd plage. i Fhepastdnit dingiting rapartfiseels chokitd@ed egiaofield3pee region,
whll/éhi!hle%élﬁ&exd RSB LR n&ﬁf ﬁle' é?zé? %}gé ss b ?nagnftﬁde of use surface
ared, | apgeness magni ce ar t he
B S50 8RR e ey oo g ol Susad yronts
in Péqtlcaléaﬁﬁ eiineton of ity qhsq@aqeet fodhé eantigot shef lam:anraum of its
di stance to the centre of the lens array. hi a further -

el ghoy ﬁirthgf‘ elath tloﬁnﬁa feﬁ§‘¥mﬁ9 R ?gi? s o t&%lﬁla?%?l{?trodes

il B8 R om oL SR o WSQ%%FF%’&eE h g0 electrodes are

aligned with respect to each other. The bore diameters, in general the bore size, in the
two electrodes are the same, and smaller than the thickness of the electrodes to limit
the lens field from penetrating deep into the lens holes, alternatively denoted lens
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aligned with respect to each other. The bore

di aneters, in general the bore size, in the two
web®@sniades are the sane, and snaller than thePCT/NL2007/000180

thi ckness of the electrodesgto limt the lens field

from penetrating deep into the I ens holes,

alternatively denoted lens WO

ape%&%y qfh%"'légf Gikd Nh??{ygﬂ%g ﬂcsgmﬂo Hl%%\{ df %S?yh};gflc%ecrrbsening, the
ier’ﬁ lﬁl&reaieﬁ §°fo‘§gﬁ’élﬁje]r%nsq err’léfggégw%ﬂ‘e 6‘?1Fe°§5211 al Iaenses

for field curvature correction. |In another enbodi nent,
t held mmharernagodmmr th‘éQ§nsoz§rr® Soniystses B aRale 1@#1%‘&1! éié’&rode
wﬂﬁ Wb Ii}e‘ B, c% %f% %?&elgrfgg Pg‘%ge eSf1rst
‘15 e T

elegtg?dgnlgqs Féﬂglp glilﬁrl%terg ial @y, &h edgllg?’g%m deng eq&@:trode wh1le the

secené gleetgerte, haata highartpotenéiabthdn ehechitst eldetrdias aml thieghied electrode
haspolo®rt badentiflanar e sbéondtel 288, r’HﬁedlaﬁE‘t@r bh@e shi ra‘igerture lens
is ﬁﬁeﬁﬁ rtﬁ’ ethréj?tﬁm%gés?v@{thg QL n{elﬁg legeg{} Loeffndtl, @enlgﬁss field from

net er O
Pen&‘ FFﬁ‘i"Pé’e ceprHgio {htleph heleh da s Hrthemelaligspiipn, dasing readised that the
fieldopenietrating Kiwnt éines nidced-eletrates formenkd mpérurg ldeepffedt nOthe

apei'ﬂilﬁa le8§1B01BY 18RS strelngthaoff tHé bitelxidtla %r@tlétﬁ% { \ﬁeﬂgre lens array

f
T R ey e
LE%@PWEH‘? denseisthpoyan bytustmesthe dargerfoed] lenash af the ff adial lenses,
the dipdd tunvetuke isscdrrectetgi. apthdi ﬁma@ plans isabroayhti ifto@PRnar surface.

The'agke Ulﬁﬂetéla‘f)kéf&:at)@el Chan t ey fo?x?ﬁlﬁpfler{sg f’ f?eld curyature

ure | ens weakeér t hat o cen ens
Cont%ﬁiﬁéﬁway by using the larger focal length at the off
aX|aI | enses, 15 the field curvature is corrected,
. eln yehe ﬂurchgeembcanmn@ thes leHg Biray B6@pAsdR| tBRS fplzﬁiéf E&@&odes

andTﬂfé bFdn od|aﬂ tﬁf g}?errﬁ'll?é ¥s ' Ii$de®8r &° %p%.rratg ;Ilat@x L three

SES fo correction
cleqt PR 3 Bl Homeh ¢ e D iy Perjrec it b oiflea specifi
incigpnframelecpassesy f@mhzt;e sendre pecasheadéatigdenbheesiké of thenlgns hole
crospection,ee. g Sexpreited by & GRpRER] & pﬂe?érﬂal%/ Th&iet RFERE for off-axial

1en§ag%}tf[ géﬁv%?eﬁd&egﬁ&{i in such a way t hat the centre
of

the beamw th a specific incident angle passes
t hrough the centre of each electrode. The size of the
| en@ bk dudheysiahoeasiono iryespedyiveet png spedfib ymhodinmmetthe Jens
holdssarp helie eBfptivalnfae Soﬂréihﬁﬁ lof fa%ggérﬁitfsnﬁﬂ Rlin kg %Pedct‘? be noted

thatli P?qug}ér Ykt (ﬁo{:e@{ éli | llj%ﬂ%r crlg% as efr%(lgodé%%ta IoFrBﬂtt in this
doc't“ﬁ‘SmP B3 ﬁGP@ém&iie made el || ptl cal for correction of

astlgmatlsm It isinthis respect to be noted that in

prime iepdtesyp8Bs tenk fanﬁ]@tdlﬁéﬂen%&(tﬁbﬁ(%()ﬁ Qfﬁ&% RS been

devéﬁgﬁf%glg r@;%t ﬁ1g8 pro %Eclt E%hfdslgfgtgl cug?nsl %e;ll@rgll%p the details of
?ﬁ predob described bersn Fidhari the pessueisyentiovmay akv@niti@@&y also be

defive/a iopleifollaiving) pameraphehdgfimtomst i vity and better |ens
perf or rmnce the details of which are not descri bed
her t he i nyenti.on may _alternativ

her t
al 4o EHEISRE b 1B HESRA' bt U 19, 5 by HpBACtode ens
arrayelfip ﬁPEqIW begween two plegiredas-is dess thanr ayfewitens off midreas, and

the lees bofei dhrdeter, lin caseeofeh eliftivat Sape! the @mallesd giahdiay is dohfler
thanS %aﬂ@(tldneﬁ ngl‘é@ fdhst é’l@%t%dl‘émlﬁ Q:g?es of (sﬁplsﬁﬁ‘l% feﬁéarén%g f lens
dl“‘&‘e?efalﬁ Sg}aﬁ?F g fhe g‘Hgls@SS phaieoeiasiesss. T Biroay, thy §hurd order

aberggtigns.e ﬁSReﬁ@HYt pema hindk astignagfsnt, hwill dres rmlnﬂmze@dﬁer off-axial
beamlege of aperture lens array, the |ens
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40 dianeter is smaller than the thickness of the

el ectrodes. In this way, the third order aberrations,
wespeniakly coma and astigmatism will be m ni PQEED2000000180

of f-axi al beam ets. WO 20@8/013442PCT/ N L2007/ 000180

5 The first order field curvature due to a |onger

obj ective distance for off-axial beamets is

corﬂreﬂﬁﬁte §pdep¥1egy&{r§§tﬁteﬂ&r 3% roggéﬂtéojgétw% hﬁst&tcfe B bt axial

bATeomPIssaRT OV TaereqsiE Bk iadigh dic kAl igle hojes. so that
eachtmnstoﬂ the lemsrayrfoayses abeaniabatithesame ltﬂwge fplasked
- curvature can be corrected by adding three macro

el egtr.pd %ﬁer%tﬁ‘% I’ltéﬁ% Jlﬂs,t Liﬁ&-ﬁatﬁ%gf s ﬁelg"\@u:ribtﬁtleecan be corrected

pot. ent macro el ect 1§Pﬁrre
by pdine fhree magen elgetredss fagiag diif lenp @RETTHP, WD t gtential of the
first aumdciagy eteatrodmn thee aatne toy lrigloarr asethat @fighe ppedmei lehs piraneThis

conﬁ%ur‘caﬁ@ﬁ‘tleﬁs %2@ cﬁi;f%ﬂt édjgﬁl—ﬁ&@ﬁlﬁrﬁl&ﬁé 1nTﬁ6ntfe|f v bpe@tued lens
RS S Lol 10 8l T RO
strenpi@ f@éﬂterﬁf—arléhbnseéﬁban that pf deggytraldens, ppdingthis iy e the Eeld

curcattirelaan e coredtat. The apparatus nenti oned above
can be either an aperture lens with shifted current

[ingti ertur e mcro .
i, RS ifapiaped) aboe, St e, 206 A RENRT Tord) WA spifted
curggnt Hyniting ﬁi@ﬂﬁ@'tf%g agwotalgstipd¢ aierolens arrapmagde mﬁtar Y@l yrafeg or a
twd dléerde heiclolead arrhp b bandiay of awo weferssed for generating
a pI urality of bearrt ets or focusi ng beans with
di fferent |nC|d n where the lLens el ectrodes.
o eADke@eeT e ite-S0ChR: 10 iy B tPotst! Trie episine o
plupaérsas efsbaamieis gh fcoqmemzdae@elﬁ wath differeat incideat angere Whrtﬁethe lens
eledtiodes afUgkédted i OBl abﬁa}ﬁthﬁf gt @dtrb\f ithe bems ipAgse$ @idugh the

cenﬁ?ddfu?acfl oe{leti%fode a?h? lgi el € Rfiry leé I?l‘fa ?@%oﬂéd't@d/ by increasing lens

cadis PR GIIon An by Lons 38 HUBIGHY Ioog 8 oI béyigsed to correct
astigmetisror ke this cased é‘lemmrlansblpan@ta@elpman@marm en g gepasaie plate.
limting apertures said in above definitions and the

fi LI he %nengﬁtm rfgg e%t%ret%l Gt g%ﬂ&eaae%ﬁr@oq}@ aﬁa ttfél%s?éﬁ&& lens

e erttqdﬁogﬁamagle ofheng mcew YTy ithg aéﬂﬁ@m@tafr oS dﬁ%‘?]t‘?”gh &ptical
lithograpine Biecneredefimiting apestuics mentianéd gl thefabere deffiitionhig in a

fleltii fitd ir8goA g, 1B0EnP OthS IGhSa"B%I%ee 'Zha‘iﬁ@éﬂ Shalidtathabhhe electrode

thlrﬁclneCt ﬁ“ ﬁrg %g%rge:tecrko&e[ﬁ%ﬁ yrr%rh ?in L S&F}ugﬁo g%’ne%#éer ﬁ)?thomogenelty

of hrapygtsHITeRfPr ents. 30 Drawi ngs The invention wll,
by vvay of exanple be further elucidated in the
Driug WI ng embodi nents of a charged particle optical
ntgem according to the current invention, in which:

Fi gvﬁembemso@wﬂr twmb of ekdrisik rb@tfhﬁﬁelftflucﬂdzﬁbdi 08’ following
emg(?c{ L%reﬁt!s %f %r agtgcgt?n %ggga? g}ﬁ%érrr pa@écfthﬂ% t8 d‘lg Elﬁrrecﬁf %\f‘emlon

a Iens a urre
m‘tﬁi’l re 2 illustrates a two-electrode m cro I ens here
cr eBitgert bys baabémagicofllustutionadfer sharged! patiole cptghglt optic beam

as§1|ﬁt§ husd Spehmt \k‘ftl@ﬁlens and alDeSHIcArrdnt 18R BS BPESnAN

E}Itggtg t# ﬁglg t‘P%aS%/ c?rog‘a Hﬂté%ﬁgflggglf %Jr{a%re tedbtyy @oq’ldnﬂggof two
Wafers and showing a shlfted apertures

Figure 3 represents an alternative to the embodiment of figure 2, by having an
electrode produced of an SOI wafer;

Figure 4 schematically illustrates two equivalent integrated aperture lenses
with shifted current limiting aperture;
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40Fi gure 4 schematically illustrates two equival ent
integrated aperture lenses with shifted current

wo 200B013age aperture; WO 2008/ 013442PCT1NL2007 1PO00% BB 0E000180
Figure 5 and 6 illustrate egbodi nents of an aperture
| ens array conbined with three macro lenses, fig. 6
thereby illustrating the working of equipotenti al

i ngy r@@ dnd BEEGA (AORAhE of AASHURe IS 22 obireiSith

Ioc

thryg aasro clenires Do Depgtnibiirstidobe rckipg 4T sabispiegfiilings. and
thej tequizempent dg censides e sainrezas|the lopaficarafaend attayt i el d
cur VFatuws B ilaRtrhtes b nfbrondans-lens with SHified €le@rddek;ust r at es

the gl £ %rlﬁgﬁ%t%%%i%ﬁe@iﬂ%lq%f W@ %ﬂloﬂelﬁﬁg\ﬂ@ah%ﬁe %orrection

prior-art NS 1N acco dance Wi
meaPrent i on. In the figures, corresponding

st r egume alllhis@atea tlassdifferemce an size and ccﬁnfmtatimdielt‘y@enaﬁ prior art
lend @nd Qfleﬁfs'iﬁfdcdoﬁdalﬂye ik nkhé Baknticf er ence nunbers.

Fi gfrg Snr x %E%W%oﬁ@s [nfigl%r%[ﬁ[tctu?? i%atﬁHarsr f“gtatlllaa@t tﬁ?]r[bgionally, are

apey
ref%@@thyége@?ﬂl raﬁ?aerm%aum?@a in an apert ure pI ate AP,
and a lens 2. The current limting aperture CLA of the

| engiduge | GhSwcah ﬁlg?ﬁ’&éﬁ bPE] cuﬁ&ﬁtllnﬁlﬁﬁ @p&ﬁﬂéTCiA nbBmally part
of gﬁ %{r}%}Zﬁ% sugﬁhar res t {/l(:r]?lc uﬁagnin g\IA{ 5 rt%{F faEea.{\ ar{d a lens 2.
The quigentdipisiag @awurafc% ef fhergnspis n Rerhsa peRon. dhat f‘all %h@am 3,
sudhh#s @ phdargal paticls HeAmotithhe céreais indideme anglher, thaldirmal aperture
VA 1SQOcaQ@d‘ﬁ1raece%f_rethﬁ o|f @r[bsleff?@na?ldts ﬁn&%@éﬁ?hﬁ% Ql?éqéﬁtﬁapaxls OA

of [TehE ess, s 6520 e, 2ehiSp EE i feunh S %%Oa%f‘?fya%ea@ﬁﬂ 10§ the

lenspincease obfa twier decteddedenodee maddle of Hee langds at B migddle of two
elebendesi sdathe tih &agd ofritlddt elaetrotiddergetiier middd of ttho s iard the

milidle %ﬁ%ﬁ% tralneléaﬁfd &%neaée of 5}? ;rerﬂ.?é fen9fth& pﬁdéus 138 theSlens

. at t ne ert e |ma

s 2l e prcies. e Thage ifor syt atatagblag i o
3, two exanpl es of two-electrode |ens arrays are
pr esefigyee i2natd €igued 1B, afvol emnpleg e ttwioesdedizode, leh§ arrays are

preé%ﬁ\%ﬁe irffth8 ?or Eﬁéjstggragsf‘? 854 8e O%e% len%es Compared to
coRYeRfipRy Paiges PRt Jeibenl YOS 6 ?1?%% i R PP 0%, the
filling fatctioe foy tlespnasent two-elestodoldasdsens be 86 %randeves Bighar without
sighifRAnMingRAse in\EdhLUdstigh@fibrhi Mmanfield rwﬁaaﬁe THes8 AB®s structures

corﬁé W1%eﬁﬁl@ gﬂ% fAlﬁl hl%H raY@é)é{%q te-%r ?e%lew tﬁ %ﬁe %iefc%&é‘ iy reby

OrPH?%@r strealletl lle?gEﬂ’ﬁ%CP apeitiF Jems arer tJleflanfnSmjctares the two
eleswwodralareedignad egthatachl otfper Ther lendes sbowicylinydricahhelheHl, exfsvhich

theSdibmheleH dE s sthilferitish 818 tﬁidkﬁ&sfs@@%f ieerint 'eE:@&QdéN'TfHé effect of
suc ar%g s%t hgel Iha% tilee g csuve eSect Iffe f Clﬁ tﬂl? urer f the
SR8 he ' Se

anmeter 'S SiIma
lengis pFrreRied dfore [Pé%ftt’ia@éé degpdnigfthe éftnsaro esidh a%!feet limiting

apdraire C1iAhatfabiieatel dretiei firet leheelkectradef bwd & fefsitioned in a field free
regidd. 4Bt HAdi8dof S¥rlak QYIS %oleolfll fnbRalRNS okder @(5 @U@él:tt etk filsPHider

L rat de
s, St TRRen Byt S g PRl Paaats rubiveripls dtect on
theé?@%%tfeéé@; meikithiag epewgh fogieaige] the Airstiosdey fialdeurvatyre. By doing
so,r thgishues ofhie i pessfaafnedfty- thiei ldhs ladp akokgudlltb each other, and

w1ﬂhBﬁt"1ﬁél§c§1§g Fn gf%ha[18n§°r rect the first order field
curvat ure; surprisingly, the radius variation
appears to have a large effect on the lens strength,
mor & figene 4encdgmatis efoan apsrturenlens isrshowor wherefthe pperture plate

APCW({tH @likte®. 1ilBiting GipBAuR OCLANRIdShe €hs WoldsI T8l Areagate ¢fal pRee of

wald¥, THEcR E?‘h?]%tﬁrr@/ &%&ﬁreegﬂgl is E@s&ﬁ%*bo%h{b%rthatanﬁg vﬁ‘afal‘&?ﬂygnure

I nduci ng
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40 In figure 4, a schematic of an aperture |ens
is shown, where the aperture plate AP with current
wo 2owBHixge aperture CLA and the | ens hol es Hl ar@r/NBzi®7/000180
of a piece of wafer. The current limting aperture CLA

Is in such a position that the virtual aperture WO
2008/ 013442PCT1NL20071000180 7 VA is at the end pl ane

VAY 281 S rhe.r%ﬂdefltaﬁé’ gﬁth% qucho%X %cf ﬁnﬁgﬁﬁ%ﬂ%gthg {64 axis. The
lens bore/diraaciersl 1ol teancide tlaale% bg e tlscttqtdﬁtai ¢ odet to limi

© a pgreditiag héns diel B frbingpeneEhtirfy doep paindhe kns holesBidp Theright hand

sidd Bﬁflk&@sl i'ﬁ@icﬁ&s ln laalulvmﬁt Ydribh wWiRRén %&@qﬁénd‘el (ﬂ Ués dbening

1.n |c n ui v t _ver
o R0t 550 b ot Y5LSUE D0 S, iy RR bRzl e
direggien plipingtdent/b Eta§ﬂ?>tnver sed with respect to the

direction of an incident beamnl et. In figure 5, an

ex aﬂipt erS 3 & ngk%fead SRSt 1eaY . ﬁr&réﬁnhﬁ%gﬁfe@t@@ﬂure
rr

e gns a | AL_1's shown
len%gg Eﬁ:& TRREE0 Fgg a e@%@ (%acmg the
apelrt@rﬁslens, is, alépf thefbeama tlw@af@qusﬁﬁéﬂt @t@atuqulnea%@tﬁay, pass

the tsBeofapadrb e troésssM®1r ME2 pabsBHE3hin Ehetcemfral part thereof. The first
|
OV 6S bf 948 Re '@1%@ ﬂ@m@@%’l dsa &%nt‘faﬁ nd @t tHeedperture
60? q%_ oqge
leng%wete 0 g L g Sgcnfgweé‘%'ﬁogt Yo e?%tﬂmal V2
thah &Hs i. GAYZ >i Vip. Theghjrd Ixtge elggirpde VS is @t:a)ﬁ@teetlféc gaeller than
thalVii2 dfMBER, ige. N3phe vopahediguad inWidateh @quiMiotentiad lind2EPL Yor. this
altemeﬁgreré'lﬁb%ﬁ 5A %1 L g@sf Sfesfoﬁhe@atpcﬁé %Wér%lnd\@ a bore or

len | ReaPes eéa mbaltee Gjiqr Wi p Sriakyigial lines
localﬂy beingtclaser b amgingr. amlpterth@ rperwndens Akethigeqeatral aperture

len§, U Bbedbs HeecakOVWRY )Er Rnd 18fceRetbodimehts| Bngspeotieelylare dttonger
thagaﬁltatb 8{ %l?ﬁ&e]& %'fm EH] 0%44q9§ tl%rﬁgé ofhl.f hfhte X@nﬁjal taggrture lens is

strogyigt e thiniia1a iensep il BAOGHITAR 15 Beie Uhigp gield curvature

. coraqueioh.ufre fdce g, inareagednes! ksgthhat tha et s lses ibeldsagagsgs, the

dédfeat $mageS Iaﬁé nscsdcmt«,y aPIeRsSVHRANE flat? Alichtively and

of relatiy e
ad%’@mﬂ% Wi, ftsg?% e field SRR ROHN Rl ERE s Mg ns
siz¢.chpge swithufiiehl ﬁéﬁé?ﬁéhéw%e% S RS dSETadid QG for off-axial
apettuire/ ddngee AEO ﬂiheatnages fdrmefidut thanpresent epsrae flensadrray 1AL are
prd&%&tégffahﬁn&fﬁf 146 i|gp! ens hol es causes, the normally
urved 1 mage plane to becone, at l|least virtually,

flat. Alternatively and additionally when desired, the

i eFeguea by Btowidss i a fencsonalbr pervaant xample o dyeely nversed
arrhi@Ren? Swiserdf , thé engentWirhhingi aperties laye Sdvaedddeypeydrd fesy the

tl*énée@?{[ﬁﬁ‘ BY ih &\%\y% Ghe Iﬁa‘?ﬁ d%étlcﬁf(bﬁthealﬁé%hﬂété% and with

ent p
oo S bR OB gD, PUCRER SPRRLES o o
colnnmungue@ﬁ@cteoﬁsﬂprmwrdelsns»@s fonnide i beamlatss léortw \pa%éﬁt example the
arrRiRhEndl R deﬁﬁtﬁ@'a}’zdr@\é&éﬁg&ﬁi nedieadndan genvearo, stiwhgtheinode of

opérrgt?or‘r: HeCRn 401 Ihb&gls Q%F kilgﬁfat&f gnd %ﬁﬁ?@é@! ﬁ?%c‘!@fs@pondmg

e macrﬁ I'ense depicted
focaﬁmg@t CERAOR (5255 PEs tguEe éﬁr&ngﬁ”ﬁ’ﬂt’a% b‘} Ty depicte
zerackiysngll modle, dbe Sieldsesadely rpplisch figs! genefating guplaraity of focused
bedhPViIHED fulkiich Gathl fidltdupginat fcogbctidn. BreawBahe abamsas are

pro%&rt Oglgl %etﬁ%éffacubﬁ] gB\';}Sr é’f{ iz %}{s foé Wﬁlef? t dehrﬁa@rh NaNRas Bh&hting

at zsﬁrp SHeRgh Faere, fie abprralgRs. 4R P 1cu% Ff agomaﬂc

defitetion i drtons breasraall,ainel 7ero\sirdegh froacra lewy de@pnwdmﬁlg)duce extra

abdrPgeas.ng effect as is the case in the figure 5
arrangement, while in the non-depicted zero strength
node, the field is solely applied for generating a
plurality of focused beans with to function with field
curvature correction. Because the aberrations are
proportional to the refraction power of the |ens, thus
vvhen the nacr o Iens |s operatl ng 40 at zero strength
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8 Figure 6 furthernore illustrates the effect of
equi potential lines in a said three nmacro-lens |ens
wermsoiuee in slight nore detail, and al so shor&T/NhB®07/000180
electric field effect of tRe macro | enses MEL-ME3. The
figure in particular illustrates how the equi potentia

lines are nost close to one another in the nost

gﬁgﬁ %tﬁ&gﬁé}%% R ){_ﬁe f@‘@f‘ @ﬁuﬁrvHﬂ'eBthzﬁrhn%Wa shifthree

macyod %\,],gnsastglcgtrggt $ II}Oé?] ggtalé ws the plectric CVUE Spfect
of Itherithaong Epsest MBL-BES. ndbe fignre Elenm’tml&ﬂr apbstgies how the
equif ¥ rial\inesdtd ndoseLIved fPeiRsarkcBiler b8 the hbst cetiteredilens holes, and

A ee
sonkl hifeEREL 8 e ndBe i O e S bRE Rl 10
aperture VA is in the centre part of the mddle
el eFigunel@ showis s $reteetoiie kens alooyisige optent hmiting apegpre CLA

ma&’@ﬁlha L&Rsate Ibﬁtﬂr@ BE& APesid 9@REUblesHS 1aE 3. Tkewadentlimiting

suc
sl LB GIEL g 8 000 it £ FOST, BR85S, i i
apesiiz Yo Isondhe ssireapithyt e WIS CIRFTa SR Figal aong the
opticar axiaoff ract tins.IBheothfecasleattodeefid 653 amoskawed dn senty @ atay that
the cél?tt'éjofctﬂé BiH Hsseshfou ABREE Ser®dr oF36¢h d1€dtABMBISML. t hi s
'ens structure projected onto a flat inmage pl ane.
Additionally to this neasure, elliptical |ens holes Hl
mayInaguse & e 3-olectirde lneAtaoh Bevuth logs EuRyREepgRe for
offlagfal QREs, 36tds goRbiredN fickd Eingyatuee. Thprimageest @ath lens are by this

len %M&%&@Q&e&%?&l‘ A 8559 llatﬂe ?Ld?d?ucﬁﬁﬂy @@ﬂﬁd fbisakd, @Ihptlcal

art le [ a
tenginde Sivasd steeordrainone prapsior SeofRecd b8 Bgrer
astigppeismf i gure part, relative to that of the structure

according to the invention, represented on scale in

t heF ?é ?ﬁtlrgﬂd& Y lﬁlsﬁ'gﬁén of‘agfe? i %gzeaaﬁtdaéb Qtaﬁ@ﬁ f a
Vi eW r er |
PriQR4THISHE SEREHTE, - %rn%ﬁe@m@@r artrrﬁiﬁ’r%ﬁ%r ooy B3

ept?Oct

198 dhi e wipea figens phol eclMive & depli afathenstriughage pﬂcéﬁ’fér%blioy the
1nv§ﬁ't?éﬂ Spicbeiicd g idaieckness eatirded dhgrelpant andgrovitied es an

exglﬂtg IYelg ih il H)VJ §f1 Iréfﬂa?tegtjﬁofrg\ﬁlttﬂé Rfel & é\h(‘léhlf'&?a%%é)fargest
e

t
lrw@spardtrlﬁrgoca%tsérr@na%f dEBERPIB L Prrbha! ana‘b‘f Bieligrly smaller

thahhtBe itiviendss ofi arlehs¢lestrade, sihile fleaians dildhés epstfingddo jvithin the
thitiRsS & thoWeB@o®et of claims as well as to all details

In the annexed figures as may directly and

unanbi guously be derived by one skilled.in the art

t he APOTt| R ghe conespts (2 nall ResRHURE tdetailss ?&&FF%"’*@H& the
pregeding e ofveatiqn etaek toglitfeatnyes an efindden dhcfollovingpses of claims

as %fl R %pqie%ls iR 5 Adheket Burkd ad By di@bi e andifarhiifuously be

deré grryyoqcosllﬁggl O agthi-r ﬁbedtlgﬁggt grers_gf ]‘.aélglms' pcl‘fﬂelf%agt fixating the

mepning e mgretcedzlrrg éfﬁéla &g reftpnce pamb 6@&%’@%@@@&0%@%‘%@5 in
the fighk Mze for Wasonl b puppdreamn rehdingettie pAaiti, cineludpd isokely for
16! RASLYERR thellided between
mgé/a%tngatl ngﬁgﬁdé?\%ﬁeg%? %rrgggecggl?{%%rtl cle beam an
@&trostatic lens 5 structure with at [east two
el ectrodes, provided with | ens apertures (Hl), wherein
said lens structure is included within said diverging
beam part, and wherein the two el ectrodes are
i ncorporated at a nutual distance smaller than the
di aneter of said aperture (dl) whereby the effective
size of alens field effected by said electrode at a
said aperture is made ultimately snall and wherein the
di aneter of at |east one | ens 10aperture is nmade
smal l er than the thickness of the el ectrode
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2. System according to claim1, wherein the distance
between said electrodes is less than a mllineter. 3.
System according to claim1, wherein the distance
between said electrodes is less than a few tens of
mcroneters. 154. System according to claim1, wherein
the filling factor of the ITns is at | east 85% 5.
System according to claim1 wherein said | ens
CIfHMSt ure is included in said divergi ng beam for
ocussing a plurality of focussed beandets into a fl at
i mge plane. 6. Systemaccording to claim4, wherein
1. t he Anunidépleobeah ecdiargedepar'ticiesqbttd:al systelﬁOs:bmpcisimgeaidlarged

pa&iMé sou?ce 1%1/ Eﬁ?ﬁtﬁfg‘:@&%&%é hafded ﬂ&‘n}ole B@kﬁﬁ edn"blécfﬂl%statlc lens
strg%éﬁe w1?h ﬁt ﬁg? ttW% Sﬁgﬁro%eﬁaﬁ)rpgﬁ aﬁ’éﬁ 18?18 apﬁﬁ]urersrgﬁtlf v%herem said

erﬁasftmcw ds included: withing s#id\givesgiagobeam prdmand r“éherelB the two
eleSyredamradaarporagdt e « hatunal istatee rsenallen thaanthe i diameter of said

ap&ﬂﬂp '(éﬂ? Q\/h\é‘retbp tﬁff Effécrtﬁzgtmz%%f |ai 8¢ fu'f:lﬁ c@i@@(e& esafd@l@t)trode at a

said PR e Bt el @%WF@&%@@@@I&%{ foCaTed one tens
aperiuie 1S rﬁ@deamqlkeu thanthe tbrvécneﬁsa@lf@ agcteode.d | ens, which

{ .
2. pos VB BepHIECG R LovieriaRS Aiat BrPiaen OHA lstrgfe i
lesgthawléhma@bordu ng to claim8, wherein the virtual
5. 1 et ol b B Bt s groce
lesgitbumet few teltﬁlq TBICTANGtIRS aperture related to said | ens
field is a nct

di
& 1 enSSab gpai e e g lafigfy AR o tean

85%1. System accordl ng to cI aim1, wherei n the | ens

N

' dl\@cgm&hwm fcn'nfowsgmg p@luralityof («wﬁged hﬁﬁmlﬁtwntm@ﬂat image plane.

con Itg ét?'{’ﬂ?%czoﬁ Offaﬁlé‘?: og{[‘%‘%’ ' Onf@{fgﬂg 1%8t'rocfeﬁ dn &35 Jens

Sfr\dfélll@\}&mol ens aperture to a centre point of said

7. €0 Iys gr% aeclcgrcdtmg go ¢laim 1, wherein the physical dimension of the lens is

made ultimately small, in particular smaller than one mm, more in particular less than
a few tens of micrometers.

8. System according to claim 1, wherein a lens is combined with a current
limiting aperture (CLA), aligned such relative to a lens of said structure, that a virtual
aperture is effected by said current limiting aperture in the middle of said lens, which
virtual aperture (VA) is situated in an optimum position with respect to minimizing
aberrations total.

9. System according to claim 8, wherein the virtual aperture (VA) is situated
centered in said lens field.

10. System according to claim 1, wherein a diameter (dl) of a lens aperture related
to said lens field is a function of the distance of the relevant lens aperture to a centre
point of said electrode.

11.  System according to claim 1, wherein the lens structure is combined with a
current limiting aperture plate (AP) of which the location of the current limiting
apertures (CLA), within the constraints of an axial projection of a combined lens
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12. System according to claim1l1l, wherein said current
limting aperture is offset towards the centre point
of the conbined electrode relative to the centre of
the related 5l ens aperture with increasing distance of
said current limting aperture (CLA) fromsaid centre
of the electrode. 13. Syst 18m accor di ng to claim12,
wherein said current limting aperture pI ate fornms an

apérmrg 9 giﬁﬁ%{l% F?ﬁ u&l%&%e or} tﬁ@%e‘iiexlagrféhs ?pe ¥ i pon%t of

urren
Sa]ldlcﬁ’fnfbi"}?é%gpfl%res 10 (CLA) of a current I|mt| ng

12ap]e rSé/%’tr ﬁaf a&lchtd?n é fA‘Pc)lalH]I f %e%%ﬁt i dg?rtegplgrh{t gdap%:ﬁuxtqu offset

towgﬁfl@t@nm p@lﬁéoéshg @embmeé 59.1603943 e.lﬁtlé(e soHiceptre of theaplated
ler8, apattereewith tifcressimpedistantehef said canentdimiingfapartarer (Ci#t) from

saidicBhird HGhaRRELSIL 1S a function of the distance of the
rel evant aperture to a centre point of an array of

13cur System acviotding) t@ olaimul 2 svijettiA)saidh carrena Janiting exppttareeplate

fo&rﬁpz)n 1hﬁ:§¥a‘t&§i dﬂﬁlctléé@ﬁtﬂ s§dN&s, I n particular to the
effect of a uniformcurrent distribution over the

14bearflystes atordhe toydtimf, whifein 8ylsise pard of curdinn ¢intidng dpertares

(CLA) 8Pkl BLAGETAAEEAPITRUS: Bichn RihdRR the effect
i sol.ator toclaiml

of g RBIEiRCorfl § }S&r&w}leaa SheRaSER RSy ErG Sed 20ui ¢ h
15at |S“y‘r§t§fn &@&dﬂ%%)%lilﬁﬁ@ wiRk&hehafby oﬁth‘é%ﬁrf@ée z{rgi 8fa @ﬁrrent

G a0 Rt fThe L of O VL ERR RS BLE b Bine

of japtasray of sluriepiatimitipedenerisees (CLa) igyasy wgtecblm. @P)tigcluding
saidl aray, 1id, paddi@nai o thee effedtbofatundformscasint tdistiibiéonaover the

bedBle® ATheHReplfect, i.e. to have a zero field
strength. ® 20. System according to claim1l, wherein

16t he Sgbtenit acookelirfgotorsaimnl i cotrpgisimig e do elactroties; enade bhiaailicon on

isofdtbr §i¥er.| i M ting aperture plate (AP), and wherein such
Integrated structure is further integrated with three

17mac Systelmesicomiites to E&ita ES3herefiiitheceleudiodg i$ bieuatinallgedmbined

wifteditt fefdi oG o (184, tppéﬁraagna k& M?&doit mcﬁqgifgesehs@s (ME1-
%@Cegr ated aperturé-lens 30array. . System

ording to claim 20, wherein the macro el ectrode

18dir %%tEbh &@b&ﬁﬂg R%14ikL17, r\%rl?&&ﬁ%ﬁ@c@lﬁ@ihht‘rﬁrﬁs' setifo @bdietito a
at _a | ower potential than that of the macro

Cdéﬁ"éaé‘f‘%g‘a‘gc‘f ‘ncl uded further away from said integrated
19ar r teﬁn&cwﬁaﬁrgetorualhew hy RdeiBAE @oﬁbi%ﬁﬁérpﬁese@%o h@\}eeanzero
len! gtt nﬁ F li le{ahg N tﬁe i nci dent beam is hel

3 © §E>o{e P4y Efo%f A efat of the second, i.e.

201 Nt &L EBA b RrdTRE 8- QhRE 11, Okerein the electrode forms an integrated
structure with a current limiting aperture plate (AP), and wherein such integrated
structure is further integrated with three macro-electrodes (ES1-ES3), surrounding the
charged particle beams (3) that can be passed through said integrated aperture lens
array.

21. System according to claim 20, wherein the macro-electrode directly adjoining
the integrated aperture lens array is hold at a lower potential than that of the macro
electrode included further away from said integrated array, and wherein the third
macro electrode as taken in the main direction of the incident beam, is held at a
potential lower than that of the second, i.e. intermediate macro-electrode.

22. System according to claim 21, wherein the integrated array structure is held at
a potential corresponding to or lower than that of the directly adjoining macro lens.
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22. System according to claim 21, wherein the

integrated array structure is held at a potenti al

corresponding to or lower than that of the directly

adjoining macro lens. 11 23. A nmultiple beam charged

particle optical system conprising a |lens structure

with at |east two el ectroddd, each provided with an

array of apertures, wherein t he apertures in the

23S€CQ ctrode t ake rection. of

2370 8L Ml L anpBa pRE, o (Pelend ooyt SRPuure
withaefj lgpst Sevlecdroges, éreeh BFPVidadawitly an;asTay f SHRCFIHICS a3 ercis the
apértwgres th the seopad eieetradd, e tdken anthepbirettioreof ab¢dne td be Bifluenced

by es'aﬁi°§tfu@ﬁ§e 2ALHrEPRI 4 l’%fd‘i?ﬁ duﬂvirﬁ Cfe t'i(ﬁlt reﬁdﬁ% %@QQQ&ral ax1$ of

el ng
Ay SRR P i e B Pleo sBg SPEDE: BT il and
semdcﬂl@irngeq bping miutnallg related b acammen peanelek it beoprssddsthrough
saidreperugtes] i n an assenbly with said first and second
el ectrode, and being structurally related to said
241 0s Sysiam adcerding de claima2hrawrsein o thivk plepidedegist iseluded in an

asderlbdy wath safd fisst dnd eeswnd etdotrotié,and lieﬁ)ngs airuttdrall g felated to said
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