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METHOD AND SYSTEM FOR DETECTI NG EXI STENCE OF AN
UNDESI RABLE PARTI CLE DURI NG SEM CONDUCTOR FABRI CATI ON
V?é "{F L CAL FI ELD The present invention
F : ener ally to the field of sem conducdiidfUsz007/024363
i ces. re particularl the resent invention is

MEF%?B&W&Y%W@I@%F%TW LSTENGE OF At YNRESIRABLE PARTICLE
2. BACKGROUND A AR PR TUTARRSTIONO r
fabrication techni ques such as optical |ithography or
1. ext reomnighi egvpol et 10(EWV) |ithography utilize a mask
to forma pattern on a sem conductor wafer. In optical
|i t hegraphyyenan sar £eR0lue te fiaahaficohdcbraadedmen b@icRarly, the
chuck, and a photonask is placed over the surface of
prefoRdnveBiag & eshitdd tsoricopafrerrwatet fbgicagly  al | owi ng a pattern on
the _photomask to be projected by a |l ens onto the
sem fer. Hovvever as new sem conduct or

waf %En%enﬂ&gl 9Er{%omglgtlol:cf§nnaa§ion tec m uf,s sucg as, oHtlcal Iﬂgg?pgg(% 8xr?reme ultraviolet

fabrication esire
(Emﬁm%p@zﬁh@ﬁ nhdR€ SHHACH UQI seﬁ!@ﬁd&t&”&zﬁer M@ﬁtﬁﬁhtﬁ@g&phy a
result in deformati ons on the 15surface of
seng@ndugodiscits Didedvafoarchypl, agaghotimad @lacd ueKinre sﬂ]’eﬁ&@ the semiconductor
deformations can cause the pattern fromthe photomask
waleiptheseby aliptving p patgye prsthegotysessketh srpeicotfd tyh densymfodie seamimdndogor wafer.
i naccur at el%dt ransferred onto the surface of the

HOYRIFEY Mo AR ET R e B Rt e Bl s foee e eesived
parﬁc%s paﬁ Qﬁ% mgleigc@zﬁl%ldte i the EJPf?cre glm{e cBucEt}@IdP(g? %suﬁ m%etﬁrmatmns on the

I ncreasi ng manutacturing costs ography
surfBRQF 4 serhicohdN:e} IR biksd Gfthelchu@ih tTh@sb@Fbr:ﬁ%Q&Y %t:du%n@lpatgﬂtﬂjoﬁ ak

| i t hography, which can 20result in smaller patterning
phogomesk el 0@ offoquecngdivian ol ve2MminC @Attt Iy wrihefted @80 thd sarfdcd M the

| it hography, a patterned reflective mask can be
WalR TN S CBHE ORe eMIgEcKdics et et tp begdmsidefective; ey teauging 6l @dt
mcrtem Rattern g{)gr ough an optical systemand onto a

ent conduct®dr™ waf er. However, sinilar to conventional

opt E@\ailth

OPt OBkl bl OBt A0 o OGRS [BEAARL RSB E o
rest@MChmGIRNpaGAkIGLnd IRAE Gble Advehcddadli®hdISorleyidee 1f VR sy the

wafer. This can cause one or nore dies on the wafer to
pattpyed gRiifatipet haghecan faeh@mwyn Q@pqhomcearsmnlgt ligta pw fredledt U pangn BOGIHSn

by reduci ng an_attenpt to reduce the
Of’“i%%%? ﬂ"8f’“‘%‘)é‘a*§‘f“f“€8f W t‘i‘%"FYéé siggikpr iﬂh@**’%‘ﬂ%'wpmﬁiﬁ@oaswuc k
und&@& p?lﬁclegge!n da’;lar%gat retwgén%\aegt%% %ff clggln ar ilﬂg:gsg?magceuy}:’[g

em conduct or er or

patt@ﬁ%' b Seldr@ Rkhe th@amaﬂgn GRABod Qﬂﬁ%lgs Q?th@\pa%ﬂﬁ b@&%ctﬁ@ Thereby
cause significant downtine in the fabrication process,

incrgukingotmnethcgiOong cagsbe @ages g iUt act uri ng costs.

2,

In an attempt to reduce the number of undesired particles on the chuck, the chuck can be polished or
cleaned before mounting each new semiconductor wafer or reflective mask. However, polishing or cleaning
can damage the chuck and can cause significant downtime in the fabrication process, which also increases

manufacturing cosis.
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met hod and system for detecting existence of an .
undesirable particle during sem conductor fabrication,
wohksisantsgal | y as shown in and/ or described igcr/us2007/024565
connection with at |east one of the figures, as set
forth nmore conpletely in SuvaMaRYai ns. 5BRI EF
DESCRI PTI ON OF THE DRAW NGS Fi gure |

i |1 USSP 8% syiimdst deiisting exjstangrcof @rﬁ“fe@‘iﬁb‘ﬁ@ft@’e thiringpemiconductor
SR D o B P P P R Pa St et ot goues.ss s
foRIRQEIRBRLY Afn. LG Present invention. Figure 2
illustrates an exenplary systemfor detecting

exi stence of an prEtesicabhioNRRMEOREWHNIS N

10sem conductor fabrication in accordance with one
enbdiuiee itusteks anlvempre serr fo deeang exBRuce of an undesirfiegttid@e @ring
il lustrates an exenplary systemfor detecting
seRRendycipiaicyien ‘ﬁﬁ“‘ﬂ[??d‘@é‘i”i‘ SIS PEDogiae P egraripvrmion.

S em F&‘B;@q qﬁjstra?s %xk?zr%llbiﬁgéal.tg?n foi— %&%ﬁg %%%r%g (o:fean W:dgsnab(éggr&c[!eéjuang
se:hkclmlellﬁtof A RRio PR 1 EXENRIWAR Ve §|¥I§)EI lﬁgﬂtg e g:g:kﬁrﬁ%rlngig

exi stence of an undesirable partic &

S emRpoiad uniuaes -h & pIGadyhenfol d’&teaﬁg:&st@E] 6@n \Md&sl?abQ B&ticle during
enbodi ment of the present invention. 5Figure 5is a
SB‘f"F@@Wﬁa"P'{"CQHM ingEardnde ngh @k epwdimedk efthetposehtripbeoent one

di of the present invention. Fi gure 6
is g #gdk?@f%“ $Wﬂ§¥¥ﬁ?¥ﬁ@m§?@%%“?%kﬁﬁﬂW@“FW@P@W%MWWQ

s BRI BEh o b S P PRt YR @R ipseaicen 1o

Figure 7 1s a

I nplrgae Rt a@%ha&ﬁht@ﬂhr@?(@ﬁs tzﬂgn t& H@Ieaﬂén?&@ﬁ%bo&%n%’f%@hﬂes{e’%-

Figure 8 is a flowhart illustrating steps take
imemiph.ement one enbodi nent of the present invention.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present
i nvEBEE B 2 Plavchirtilveaing st demeimplodnamedendydheanaf fho present
det ecti ng exi stence of an undesirable
invention.
Figure 7 is a flowchart iliustrating steps taken to implement one embodiment of the present
invention,
Figure § is a flowchart illustrating steps taken to implement cae embodiment of the preseat

invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to a method and system for detecting existence of an undesirable
partic]e\ during semiconductor fabrication. The following description contains specific information pertaining
to the implementation of the present invention. One skilled in the art will recognize that the present invention
may be implemented in a manner different from that specifically discussed in the present application.
Moreover, some of the specific details of the invention are not discussed in order not to obscure the invention.

The drawings in the present application and their accompanying detailed description are directed to

merely exemplary embodiments of the invention. To maintain brevity, other embodiments of the present

2.
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25particle during sem conductor fabrication. The
follow ng description contains specific information

pertaining to the inplenentation of the present
woyesnbdsess. One skilled in the art will recog@iragdohvedisss
the present invention may be inplenmented in a manner
ingntioh ¢ ngpedificaindtstyatd is pe skt galidayon aida e ua sedfidally iRuted by the

present application. Mreover, sone of the specific
Preest SPES-of the i nvention are not di scussed in order

not .to obscure the invention. amnn s.in

e

pr e SERYEHPBYTEAFTE B AR PHZ o ’aﬁ@éﬁb%ﬁy‘i“ @“S&éﬁe 8 H“%eérf“b“"
pdﬂ%ggqatﬁ%%&gen%r“ﬁa%J lrtl%%rép%% OIBj%h 35 <{Fﬁ§ uﬁjé Xuﬁt %ﬁ qg?uc%; \fafel fabrication,
1n@le BREen@pIneEbdTRRtadar Ghogtbfc ®fe85&Rbe a ssonductor waer or a lithographic

2008/ 066885PCT/ US2007/ 024565 i nvention are not
magipich & hroEl Y (pxtdiesudiravbiedallithagraptivenage esent  appl i cati on and

are not specifically illustrated by the present

dra gpf@éshows system 100 fPf‘@tefjW§§<éﬁ@CC Plray wHesiradls pirdclegiyring semiconductor

o Bt PR D M D T D e ey 102

chtlcic Idaong@l 1|ta9ce9*3is§r§1"g mstﬁl:nl :FIZSCM%%EWQH J&aﬁl e, %Eugﬁ HJQ pngl%‘ég c?\uck
waf er rication, 5In the pres appficat

segnﬁltsalloanod mﬂmmg,roa,pm\fai@biyaqli arid @0unBy pBstsS G4 Qiod?«éﬂ UIQt Sstem 100
waf er or a |ithographic. nask such as an EUV (extrene

canjie il e et the iigtdnorgf axplhdegxawa;gnkncle e.g., particle 172} Gpunted bdweawek
system 100 for detecting existence of an undesirable

'O‘baéiF femiepducy i d 0% éwwwm"d? Figugtly jetigeridestor (ass 1 &iyva erapple of

S|nply as "system 100"). System 100
ap&mrfkﬁmgm”g f'conduct or wafer 102, chuck 104, and

Capa&lidoRN&as: WikARY E:Jn @(an'r:&%ts&rm&or Jn?rtgmt Lu@h Js Qlﬁcop 1%3 ?ﬂﬁa ed
exanpl e, chuck 104 i ncludes chuck 10segnents 1
owﬁﬂd&ﬂ&ﬂ(mmmm&nﬁnﬂMQﬁbﬂgmhﬂMﬁﬁ”&&%nmaﬁﬂnﬂ@un&hmgnﬁeﬁhﬁh
114, 116, and 118, System 100 can be utilized to
el bopndpdies reaerid thaticemptiblaituerdesdur e mamtriin@deeicoreucgr
article 122, situated between chuck

bR B RETBT WRIeeshuok 6% s diviied i C@%&%}E%W? 'Pgn arg! Hfly pich are
I
ele%ﬂcalﬁgg]raggﬁﬁg&%g{og%; %g é’%ﬁggcg'}%}yg? s1%xasr;1[$n cond%dlﬂgal g;h IE}E].E}\IDW

con@IRNAyEa 1'Ba S QG0 REH G Qfimi Rk Rbther SHUHR dRBcrdd hakeFQNenuck
and is situated 15over chuck 104. Chuck 104 can

segmowrd 06, $@. dnil t @rivicluda nmivdting ebets | 1@, INB berl | Batespe@mgDy, vigdhipgpvide a
silicon, or other suitable electrically conductive

plafiep g ‘i‘*’z‘ﬂh “t"l*fél{"*“‘?‘%f “@%ﬁ'ﬁétai“ bt eougipk h semi c o n d u ct or wafer
102 em conduct or fabricati on. present

exafipi %"W‘ RUBSE 11855 SEruigaE R Y ’%Oﬁrfff& %Iésg'maagﬂ 1ghich
can:l:%nse%ﬁgs a;]t:!elec W@tlel%h oiaortt@r s@ﬂa@]g Englécﬁ é lmat¥r:aL S,(rp‘lngtkcg gmboeq anr one

anot her by non-conducting | ayers, suc

insUGiAg 16/@MNIA0IEh bdY@pdsi@) B¥er rhakidiing DRB CANA I Ghd ngoniya%@ Fot dvb2inG@ddves
conprise glass, a ceramic material, or other suitable

of ctiyce | @csughjaggrovat B farlexam@Blauck 203egnents 106, 108, and
110_i ncl ude nounting posts 114, 116, and 118,
re SB‘&% fe{?§1"vuc“\‘i\/f‘l‘}’r€?f‘°ﬁvl’”5‘{7f"dlée ;amcles such as particle 122, can be introduced into

system 100. Particle 122 can be any type of foreign material, such as photosensitive material (photoresist),
for example. Since mounting posts |14, 116, and 118 elevate semiconductor wafer {02 above the main

surface of chuck 104, most undesirabte particles that become situated in the grooves adjacent to the mounting
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pl atform on whi ch sem conductor wafer 102 can be

nmount ed Also shown in Figure |, the entire top
surface of chuck 104 is covered by insulating |ayer
waGosikrisgsh can conpri se glass, a ceram ¢ matmem@hio7014565
ot her suitable dielectric material. In another
rewbad pyeemnte, 124, dewl @tdrsdgaffeayeticol@Borcanr e ddiepesi-dnadwover
mounting posts 114, 116, and 118 only, and not over
“Pfrfé“ogr et urlesisgblephitica sitpge directfi pp repyntige egy E4112@ or 3f1 ean cause

em conduct or fabri cat

"g"' fa‘g?;é R Ty %afe%%gpe%é&fd‘r?“ﬁ%i 05&}%'% 184- e"‘di‘é%“”ycaaﬁndﬁ%f“b'e
palnreters.qlgl%ﬁﬁle grsuva bS¥Sh sgnnﬂéggm Al §8e ﬂz%%an CQJA J%%rmat Win

type of foreign material, such as phot osensl t
sehbridiictod varér PIRQL IR RS EIST hipe EnBgh BeRBMIBve RRGE pdiR 'Ilﬂt 118Gna 118,
posts 114, 116, and 118 el evate semi conductor wafer
102 @b@v@ow@eﬁm inpagidle f 2ésitafed glrucdontb@dost NOSEehuck segment 108.
undesirabl e particles that becone situated in the
PHQ}CBé%ﬂé:gn Cg‘ﬁf defoapptionregion b3 B IFHIE bafpondygyr wafer 102, which can cause a pattern
§ PCT/ 82097/024565 ost uch as qgroove ,
oIS (RO P0Gl § "B FH-ete LRt D B ICR io r T g wer

iod Hﬁringgdfé %GF &R dH\@ Qe'iectfoﬁ md'sﬁ)géqbeqnemom\gﬁx\ﬂ&&mbly@ﬂ?%&smﬁgl e

particles situated directly on mountin
befnk6h, theGrourtitBpoQ il cHuakUBLuntl Qb dALdidr @8fer 12 i BHHGRAMMIGIOLccurate focus
waf er 102 when it is nounted on chuck 104.
of fd diotoines adtery on twafendesi rabl e particle situated in the
grooves between nounting posts, such as groove 124,
can 'eHER! Geteronuptpreale; '%2 SEEhoreT e LB RCtRetisal. BOizhck
e _enau xtend above npu

I
sc%nn,ﬁts R}%r 3!5 %Adq id %hlchaézraﬁg iofgmse agonducuve nr_nemil ﬁré rse gﬁgwlyl mf»l\limngq%er

Sts 1

126 1WHdE & mibrisesRAL: Ie&[‘?cl &, 18R d mid c
116 of (g:{hsusck esetgment 10%r§%§¢gwd§elhg Tltgéé%{:aﬂ&g%ggg 15’?&'{] k

seghehto TGRS, and IR gi ORuladidGaye0 26 @R Mt Mul GRS BaRERE UGES EacaEifor
102, which can cause a pattern on a photomask (not
‘“%H%?Wiqorfiuq!ﬁ”qaﬁere' 03 3s opegplaigand avhusk eeatneds ynofhgolisell solm titvethe
rface of sem conductor wafer 102 during wafer

cofr BF R oI MR S ek BTGP 064 B 89 Bt abieyor i
g I ted 10h
IOQJEM @esrheg%gb Evucglgfu%é%ag&nae méaHiﬁl emsaume telgm?\ zlheiﬁ%ecuvgchuckg

posts o uctor: war
sedn¥RQfdls@ionduBto BRI BY, Q"oa&Wea%@caFaQﬁj‘fl Serltbn cﬁam SABH&&I RFAak
pattern on the wafer n system 100,
sawem@m@m@&cﬂ@pmmamammﬁ&apmmhhmhmamﬁpﬁmﬁegmﬂmﬁ@mﬁuﬁhMMEk
material, and chuck segnents 106, 108, and 110, which
%%ﬁﬁhm%%%%WP§@”af%%ﬁdﬁct|ve material, are separated by
|ns%]at| rises a dielectri

o RO T AT BT i o i R b 100y
seﬁﬁ@ﬂ‘ o% FISATQQBO nga %“skﬁm&é@tﬁﬂ%&k Sse I‘JTEQI@?OS g)p‘;%fara?& de!'ch ’1 32 El iice particle

i nsul ating layer 120 can e capaclt
1208 8 ged@R Gk aaaaegm&@ lfoslaﬂﬁslarhlﬁtﬁéhct‘éﬁmfeg Qﬂ%ﬁi&;@ [22 w@fe?{epala%
as one plate and a chuck segnent as another plate. In
disyges f Bie tE@Quter thhesepapacistan ¢¥. Hevane sk ceadhnee vekn two plates of a
segnent, i.e., chuck segnents 106, 108, and 110, and
Capé“é‘fﬁ IEIBREEICT e igRak @ the disiamee betpen B P*ﬁ%§@ﬁé&°%9pa@@ﬂ distinagy! 32 is
St e T A i L
IOEFCQIE:I be%?ﬁﬁmi)aﬁ the EaBé@tta‘ﬁ@@@%@éeB QnicDREMR Sk COHGK iR E IFEY 's%gn%gqmi or
an

chuck segment 1 10,
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20sem conduct or wafer 102 can be neasured by coupling
capaci tance neasuring instrunent between chuck segnent
106 and sem conductor wafer 102. Al so shown in
WO gus/esedss sem conduct or wafer 102 i s separ atpeg/uks@mizisss
chuck segnments 106 and 110 by separation distance 130
and Ths. eparedetdblf ok cirh edesrgegip itsiuh@8ochyersepak @mepnsuch
gﬂ tance 132. Since particle 122 is situated between

as EHTFREMET SR ie  SEorsOndrpr &t ReorytIet vrtinlafetes ap@prease in the

*clﬂé{sc}n L dl%e ?\%en zﬁ‘e s§r§ Ec'oni?u% %r efn the chuc%g%mg’r{_lé lee)zé;lg%% %’12 be

greater an separatlon I 'stance
cor@e@;ﬁﬁcﬁﬂgtcﬂlﬂ&en tp@.;a%%nce'bé’ﬁ@eep hAdh &R se@rfwen?an@@péwcénggct&\§ er. Thus, by
i nversely proportional to the distance between %
mephudity €8 respERScapSian@ebesepatmon@iortlatt BNGR cikddedn@nt@08ALE hnd
than separation distance 130, the capacitance between
& ayingesipiole earisic sivakdliretvb@Rhearitcontis ke Saghent: nbBSf cham sdp@ents
S/ |l er than the capacitance between seni conduct or
n?ﬂé ‘ ﬁo‘tﬁ“ GHP T PHEre WHEBKLEYTrRifMicang eton afes HPRcard chuck segments

10§ﬂﬁqﬁﬁ¥ol&g 08.,066883PCT/ US2007/ 024565

T us H en gﬁed\dﬁ)(ﬁl%& r]él a measuru mst um,e §ljé hb (.g)él(:t%!g? P‘l?ﬁ&l.‘l’l@

insthuddnt 1285 ASdittekérde Géﬂwé@n@&n\é@ﬁfﬂe c?pa&tmd& iﬁndﬁﬁ:@%‘@&pﬂuéﬁd&@an@:\% used to
chuck segnment 108, and a sem conductor wafer,

detgenitles isembbion peestribe|p@ticaii®es batted tﬁ@ﬁﬁﬁ&@ndntl’hoﬁé@@ndmg to the
separation distance between the senm conductor wafer

dﬁ%ﬁﬂ“@ﬁ%“éﬁﬂ%%e%@@ﬂ%ﬁ$”W¥%ereby causi ng a correspondi ng
chap% g(} ﬁa%aCJtance bet ween t he chuck se%nent
and "t A " SEMLORUGRE GPce RE P c2cheRtss seampipt adhiheseqicqnpgtor wader can
be E&ﬁﬂe@ 9} zi (M c&%?@%&rﬁ@ﬁ Elﬁémgginﬁ‘? ggaredqmd;%ﬁpgod Hz&%yod’etermmeg reference
caphlﬂdﬁé IN cﬁb:l’c&ce[ﬁaﬁ@eh £h@ssdd tapatipde REHIYEBBnt Afacitance can be used to
sem conduct or wafer and one or nore of chuck segnents
detestibe dyisterdetf aringalirabEomtiopsanml et Speabiding cieapaich: aRaRS
bet ween sem conductor wafer 102 and chuck segments

S“Tﬁ%““%d@krand 110 can be measured by utilizing a
aci tange neasur i

o P Al e Bon P RE G B af it Shecing
the W@@bﬁaﬁﬂﬁ&ﬁab@@ﬁiu&éﬁuaﬁﬁ B@&em@zﬁ%&'xu&u@l&%ﬁ zﬁ@&h@& %‘éﬁ’lgrﬁjb} 0
10det ect the existence of an undesirable partlc
detegiiry b attadd ilkehvieencdhebahpekcsegment corresponding to
the different capacitance and the sem conductor wafer.
In %Wéf Zéh%‘ééﬂﬂﬁ*e?ﬂﬂ [fordpiestingapaaieodncedetiet sveaine daisiveohudicor
the sem conductor wafer can be neasured b

fabré“‘g& il ‘5%%( “ARASHliEh stﬁ"‘ﬁ Sttt APt G phuek seageni?Os,
2083:)9@51@ 9151'1 (Q)tl(ﬁllct}{lg Q%“ ?(2”:‘1&]1%1% Eoestfs ?MeanC 5%102?8291&1}[1%”8& 2%(56\ and

difference between a nea cap nce
cap;rc@fn&rn%!ik@rﬁ]g GRRAeH LANGEsHR) reQ)@ctlb’e‘ﬁ,elg cHubk 139 g}%&?s@gmcﬁtp R6, 108, and
exi stence of an undesirable particle situated between
Hogoronduedp opdil Rgnahring koss egHma Rtanding inkdneingS 86 100 B Ghikince
wafer. Thus, in the enbodinent in Figure 1, the
m“ﬂﬁﬁéﬁ?Wﬁﬂ”é%ﬁﬁ@@@émhn§9§ﬂeﬁﬁﬁ@ﬂmhmvﬁﬂmaﬁéﬁbémvl&imm

canIELECLI NG the E E% of. an undesirable particle
oGl P L HaBh 75 L it 00/ S a8 pRAOR Chuck

204 9l N C N €oG
: hg&!géai’a%ctk?%élmgﬁslzg%%?%%? 2102@32&&&0 mgi;l %g@n ﬁ%%ou th p(%y § El 2 19 and
218.0B41€5 008G be¥iilSdd @Rt BF ekl DR SHdERIMSaRAL, L.k CaRicidith] sMBied
sem conductor fabrication (hereinafter referred to
betwsgnrpipicl 204 gnd mgk0%B v RO Gibpdimdnnin Sig¢ 2 nmsR O, is 26 BuG e &Q4lanar
chuck segnents 206, 208, and 210, non-conducting | ayer
212, nounting posts 214, 216, and 218, insul ating
| ayer 220, and capacitance-fieasuring instrument 228
correspond, respectively, to chuck 104, chuck segments
106, 108, and
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110, non-conducting |layer 112, nounting posts 114,

116, and 118, insulating |layer 120, and capacitance
25measuring instrunent 128 in system 100 in Figure |
WBpst@mned®) | ncl udes mask 202, chuck 204, anGeCt/uszo07/024565
capaci tance neasuring instrunment 228. Mask 202
lithagobudegctsubst rat e 201 and conducting | ayer 203. Chuck
204 includes chuck segnments 206, 208, and 210,

n o n %Hﬂud‘tﬁimg 2] igpylating 260220 Gnithatdbayertchugly 208 esttcan cBrilaise ¢G4
and 218. % ten%20q can be utilized to detect the

By é‘tﬂ%ﬂ% &7 G HiRh G AiglegicmaBiad Pﬁ%rﬂmwe nd-igug 2g°"duoaaﬁ'emczp@f mask

20% %%rtuaéc!l &\Hﬂﬁsﬁ’lgmgfi}ey\ﬁ@ glﬁ%g}ll(‘fuchﬁ;% febnrs also s“?uate(? O%Tbgmg 1,26; ao?mdsk

nbodi nent 1 n ure

209' ARRL02 NBe 2068/ (@)@‘@@ﬁﬁxp G ét%ggz&ggéég@mlE'UR/hiFﬂggrﬁ;Wj#op

obj ect. shown in Figure 2, insulating |ayer
exR@P:. iCendgdtibgiaieens av eﬁnpl(ixh bl @kai BOxhessaichbIE AR CARPENLE Bve Gt E&:Band

a ceramic material, or other suitable dielectric
cafybe Frppdn the Aptige sustawhiuitsmae 30 irusitizng » sponvdiairdcesg orlograwin0 3
{mqgwgask 20%153 s&}uated over insulating |layer 220 and
RERALELTHY TUaVas 295 pnape O pmesise o Spel! Bk « Lipiey postfigendd 1

m&mmg@§gw§g9@m Mask 202 can be an EUV (extrene
ul travi ol et) Feflective mask for use in EW

|t hragieands,in figfe 200@R 485 diGRNEY ChubiNGerleRY 86, 288 $hdG B which are
conprise a nmetal or other suitable e%ectrlcal 'y
elegtoratlvistldted éromarte@rothed by andorderindge® cichathonondubiey hat £:QNThuck
surface of substrate 201 by utilizing a sputtering
SeRIFHt R8s 0% At Hierudepruptiap pasts %’éﬁdé i2pd 23 rsneesivels gbigh provide a
bstrate 201 of 02 can conprise a material with
mﬁ%%“mw R éHT“%%’thernal expansi on, such as
gIaQﬁ 1 » I S. ,
di vi dg"é’*;g"ﬁ%ﬁ*%‘ﬁdaéﬁﬁ‘é’%a%ﬁﬁ?é Bl S S 20 g mo
sysifn20® | Fe@iti€ 22 @lnlbyany §R) catoRGn ME@M, QBEas BIRREAGve RMerial {photoresist),
non- conducting | ayers, such as non-conducting | ayer
for Z&aZlP'e@EFe Rowegmet2ét, 206pd 20 8¢va@mask 200beva ik uaesurfRedTiutRos,
osts 214, 216, and 218, respectively, which provide a
““’ﬁ;‘l“af’ce?'féﬁ"?ﬁats‘ﬁ'ﬂ\kh‘w REFPIE SUMESHLIREC HHepUR 2diTFEnt 9 pihe LIRS PRTMsUCh as groove

dy f ab t
ZZPHJ ltopﬁvus%!y af?egt%hns CZBPJum}gt%ergnTogﬁgég%h%aé?? Elgweiv?{t va(gcaﬁh\]fé@mcles
sstddﬁrﬁ @recll@ §N§(§uﬁtmg &QQ 2 %4%5 Gl 6k 8in 244 EBMiREn AN 262)(@18\ ﬁI mounted on

foreign material, such as photosensitive nateria
chitipliat stdeisiay, )lndeqfrtibl‘e peX@uTEluged iShOg&vEDHAth RGINPRPESE, sdchss

216, and 218 el evate mask 202 above the main surface
£rop¥e 2¢h tie RauEagormitesie mith 38 diteablice iplalet dnelekes etiénd tbolzamonies posts
2“§%tua5§ in the grooves adjacent to the nounting

uch as groove 224, do not adversely af f ect

Hﬁz Elss;izgg\%nqyﬁ plgc?). ?aﬁ'yes Ssids'tff%%? (rév I %ott)zatlmg ?c}:sf 29% ?]f c%k se%meﬁtaOS and
can@8d ®fodnkflon red b 226QF fordiPmBRI2 C%S@théjs@rfsﬂbé'ﬂa&x'e @@Mlt@%y and

202 when it is nmounted on 20chuck 204. Addition
extumeled ot wivtl@gt affl it gded Sef@inttiv@te geh 226)1cab msegﬁmmastebamgvm@rbn 2

mounti ng posts, such as groove 224, can cause
SCTHFEIQFRHMRT ROt v BiguroR) during an figiagranihie Precepss Thuadgjetion and
subfitgmgemova?ofeun(}esu;rgque parngl%gwng l%'{:“;g-?nglﬁ?rgﬁrglﬁg éés (tf C%]F!bl@??? mi‘% 202

is uﬁdew% @&l.e@aa{,ra@m% LR Q5 the 448, Of Chuck segnent 208
nd can cause deformation region 226 to formin mask
2021:1 s 20002 dohRctBENAdikl] M con@bin By@bo3BENisk 1ot RRGRRPEWrents

and
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25extrenely short wavel ength of |ight used,
deformation regi on 226 can cause i nproper pattern
al i gnnent on a sem conductor wafer (not shown in
WA guseseB3ds duri ng an EUV |ithographi c procesectalku®y 024365
detection and subsequent renoval of undesirable
200a08, nal2e5 wﬁihtehbﬁt:@dmﬁ@h%ﬂﬁ;ﬂveﬁﬁ@ndl’(@ﬂd BepdrG bP ASA8ngyer@ B Ghcn
204 and mask 202 is inportant to achi eve accurate
coperistsardiglegilid, @nmtcordmutmuwaf Birus, cdniincsy iy A3I2BEK segments 206, 208,
conductive material, i.e.,, conducting |ayer 203 of
ang 2101 and igsplating layer 22ficpn fjgrggf%megapaw where each capacitor incudes conducting

66885PCT/ LS2007/ 024365 20 nd 210, which
Id)%pl(aﬁ S%ne %\%‘. aS aUgO em c{b an %es I’PH fe e fllsg[emggﬂr cg%lﬁichgP%\ﬁeelbvch
thcﬂ %‘éllné‘at .4 thd@éé&ﬁem%@@ QOSV\&}IZW&HQ 91@39 Eéz%ﬁzsoe Frels lb?&){tﬁl ilng eapacitance
.e., a non-conducting naterial. Thus, conducfin
mddﬂy@ﬁnsﬁﬁﬁnt 224 tdRken 3R GRRAVE Lhﬂ@@t;gma'@&d ca’i\ﬂlﬂun@ 10 28 rdﬂmask 202. For
insul ating layer 220 can formnultiple capacitors,
exyipler tBe copelier ehyomrehdcoreenant0tithd sondwiing legdr RG3g haly 202 cad (Bemasxred
one plate and a chuck segnent as anot her plate.
by &SPRYRE FAPHHIICe Tprng 4RI Rl en Het isaent Baem wfsucewuw 203 of mask
ns€gnent, i.e., chuck segnent 206, 208, or 210, and
mask 202 can be neasured by coupling capacitance
MEASWG HOGh ih gt 4 BB MciRaBe26F MRAR zdsz%e;mé@@o%h&éﬁse&ﬂéa& Ko
segnent and conducting layer 203 of
andeX B bypk@ratidnhiBtaca pEGhd iDdepdoit Wee Ehuﬁch&gﬁxknt % @ﬂﬁﬁh@at:@%ta% a3,
conducting layer 203 of mask 202 can be neasured by
S"ewwlc'# g isciyyae bervaercibuciresament 308 epdicovditcting aper 203péinanle 203, particle 222
uck segnent 206 and conducting | ayer 203 of nask
C‘““E?ﬁé“*’affm\?%mszﬁ%w FRCEPYIrPaan dyRRIE t Hongrer @9@?&@0@ baween
f se nts 2
ek B0l RARLTLGR LRIV NGl SRUISALR, 200, 30 210,
disGf:g PR M ¢red@8hah Yep S RPRLIAInEQR0, e SHANGE bgtagen coﬁbtﬁ[@ﬁg lapAd 563'0§:ln(§k
222 is situated between chuck segnment 208 an
20mhchudtseement Py arbe 208er dfan haSpuciROR petyaail dohdaltidg R22206 allGaS202
aration distance 232 to be greater than separation
“mﬁngﬁﬂﬁémﬁgmﬂmpbﬁé$é%mﬂ¥ﬁ@ capaC|tance bet ween two
o 0B RRRRRAoh  bEEL L B BE s
as chRek Qé B8 &a
230, $the caﬁggﬁ?g§%€£g@%ag%ﬁbgﬁﬁéﬁg?%ﬁ%CR%?er§£8%%S?
sepra B diZHi2: tameknC talk «SRGTRRE se2fB:, Gay Eh@sx@ﬂ%:Je@BndtnE@ﬁng@ e
capaci tance between conducting | ayer 203 of mask 202
CW&HW@WW@%WQ{:&Q&H@@@WHM ma20 G herby okaseke segmerite c@idances
when an undesirabl e Eartlcle such as particle

us,
R e Y %ﬁﬂ?&twe@wmm Sugtage i
snugt ti@eetc'x m%nd%gor ’n~1as% gd one or m%re ‘of c%ucg se mems canﬁ ?eﬁcted Fgrlgxample

eS|ra [e part e causes an i ncfr

res;%&seda@mtldemmqén%&m@eg 1RRL 08 6 halkh 6, M&ch@ﬁlentsfi@e SRUGK 10

segnent, thereby causing a corresponding change in the
candapagie aneizietrnueing inaumeh ek «segemint mantndiReunFRaks. A

Thus, by neasuring the respective capacitances between
dﬂ@@ﬁﬂﬁ@@@ﬂgﬂﬁﬁy§ww%mgs6ﬂ“ﬁﬂ@kC@@Qmeﬁém@hﬂ@wﬂgegnenﬂgmwof
an 206, n undesirable particle situated

R s AN e O Pt PR BHD G g e nce s e
maseuCk segnments can be detected. For exanple,

respecti ve capacitances between conducting |ayer 203

of maskmPQZeanst glatiGke S&Qﬁfe&ﬂ@h&hﬁﬂégme&(}ﬁ} theA Bl cofdBlordREa,

be measured by utilizing a measuring instrument, such

as capacitance neasuring instrunent 228. A dlfference

bet ween one of the capacitances and the ot her

capaci tances can be used to detect the existence of an

undesirabl e particle situated between the chuck

segnment corresponding to the different capacitance and

the mask. In one enbodi ment, the capacitance between

each chuck segnent and the sem conductor mask can
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WD 20081066885PCT/ US2007/ 024565 be nmeasured by a
capaci tance neasuring instrunent and conpared to an
appropriately determ ned reference capacitance. A
wid tfoenersse bet ween a nmeasured capacit ance andTidyevo7/o24565
ref erence capacitance can be used to detect the
be@xds@tEhy @ eapafitanadmeanohg Sistrudidt endparighieClo @n Hibpiaki deiddeihase@dtence
a correspondi ng chuck segnment and the mask. 5Thus, in
cagapiancendh BiffFrprehitetwers a Pieguipdesappeitanchend the gefrendesrpacitariad @ykgise 10
q %g}en1for advangggeouslﬁﬁgetectlng t he presence of an
7 1 &15895 P B Sy PATIET THAEE ATVt SREBPPRAnEAYEK EERALAR By mask
mask and a chuck segnent by detecting a change in
capaci tance caused by the particle. Figure 3
Showhussiy Git @R @8Q if BikurdL 1he Blchitd « Bk eS b SRES PtV ARscously detecting
undesirabl e particle during sem conductor fabrication
the(pregamezi oh afubd@sirabl efaeicle @datdderstenPleyicatiucios ok &iia 36K spymedt By
system 300, sem conductor wafer 302, chuck 10304,
“%%ﬁ%%mgﬂyﬁéﬁvémsﬂeﬂwSD%CWa@@ 310, non-conducting | ayer
?U}ln %é; 314, 316, and 318, correspond,
r es pegE"F ST”V A BT e IEESt Of\x}hﬁ*“é?*“ﬁ’bfaf“c&’rf‘ﬁ‘&% sepggnductor
fabglthld&}((hé&gﬁ@ Q?eﬁed]rps@mpi)ﬂag%ysteﬁ\r}g() ;I']tpsgst g)ﬁ %Qg(%%uctg a%g%)g chuck

2, nmounting posts 114 i'n system
3oFb@wsegments 8% 308 W43 0ok B GR Sy &M, @:&m%%&s@ﬁ Mk Ehd 302,
chuck 304, and resistance neasuring instrunment 328.
coipok re@@diviln olsend@sdugdhrvet 198 gneniis cBOIGsezn308] 0608 a@1 0), non-
non-conducting |ayer 312, and nDuntln% posts 314, 316,
COF&PF&“%?SF T 5gepmies Potid |4 biSatd HE e 196id Vigte Heset 30? hréudes
sr e R P et R8s e e ol i S
segW@rfLsefO() g&izand b I, rton Con Qlly&r?ﬁt anb ﬂozﬁ r%ldgs% 314,316, and 318. System 300
sem conduct or waf er gz Is an exanpl e a ﬁ1anar
carl He LilR@N@@RL Che O1teRR o an undesirable pAFici& BV 3£l SHubke® bedween chuck
sem conductor wafer 302 is situated over chuck 304 and
304t se@@pfppqtog pafy 3¢ i teombdaten in Higatedr semkond@acinicad0? is an example of
silicon. Chuck 304 is divided into chuck segnents 306,
apéﬁgmmﬁﬁﬂ“éfﬁm whi ch 20are electrlcally i sol ated from

ggﬁ g{)l]lﬁ % F Q%QO %i‘ﬁd cr éﬁgs 5ktua¥:g ovel C]lflcllég{%ldééca%ﬁglpﬂsg% d

senaclmgduhw;ildﬁlz@ stﬁm H;nthl:dﬂgﬂﬂg(s,’b@s 31314‘0(1 m?’o]t@uck @e@ﬁ%n@%&? 308, and 310, which
respectively, which provide a platformon which to

are goutithllySe et Daaduc inoher afo@ ton80@ g OFerG C nd@Q:dnducting layer 312. Chuck
Duri ng sem conductor fabrication, undesirable
Segrﬁ‘a‘r‘sﬁpg PSgand é@cﬂﬁf"wowwzi ogd W, 3 ppand  nretpectivaht Modipeide o
| %te d cle 322 can be any type of
P a%f%m &1y it ?Oé’P‘ 51 §ﬁ°6 Wﬁfgg‘”p%'ewawﬁs. tive material

( p h ﬁﬁrgg ?eﬁxlic%d)wtor gx?rﬁc&ll'on %mieﬁj&ttﬁés dwgﬁz 3 gcap ged@‘%duced into

and 318 el évate sem Con uct
sys@b ome Pirh;& WBEaR bk iR 6 Godifn Bl &uc&gélphotmét%ttwé*ﬁmﬁ dﬁh&prles%t),
particles that beconme situated in the grooves adjacent
for pramplh Singouwvhing gosp di3t B 6, asiichrlage gnooueodRddsr 3@0bcﬁr®ihe main
adversely affect sem conductor wafer 302 during
surlaesdf sk a%/femfun#f‘éﬁpiﬁ BAC TP derRsRResiated in A e epradiied to the mounting

ro BB oG5 B b ek el Bor i AP e Braudrsr
fab(\ﬂ@{flcﬁ r H&Q?&r \Mﬂﬁﬂaﬂlet allnﬁesgtm d%‘gctl?% &JEM&E (;étg éll'4, 316, or 318 can cause
Addi tionally, d%5|rab e particles i
def(ﬂﬁ[ﬁ&lﬂ@ﬁ&ﬁﬁRGﬂ%:ﬂSﬂﬁ OénO2¢kiriimedsoh tinal BE Adiibia®y, GHARNR Sarticles
bet ween nounti ng posts, such as groove 324, can cause
deformties in sem conductor wafer 302 if the particle
is large enough to extend apove nounting posts 314,
316, and 318.
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Further shown in Figure 3, particle 322 is situated
over nounting post 316 of chuck segnent 308. Particle
322 can cause deformation region 326 to formin
werogossdssct or waf er 302, which can cause a patrtustin’baBss
a photomask (not shown in Figure 3) to be inaccurately
sithated irs@edircoves bdneed rogntBipl pds@,cech @f grod @4 o eluetdarsrmnad i @femB&ductor
during wafer fabrication. Thus, detection and
wadgy B%lefg%?@mw'% pl4s¢ etoush fo egfendeeoive mdybting prav 3Gl @ 8ndSi & uat ed
st.s_of chuck 304 and

et ntln
semwéglghnrdsﬁl dt g%efg'l ‘Fag‘éggz% ISP BT TRRUNG RSt G ey segment 308.
Paftefe B‘iz%En%aJSQ&%:Hﬁma%n r;t,gb% 3%’“9 Fo%ﬁ?e ]4081% ?30 z[}erg }H% can cfxuser d pattern

In system 300, semconductor
onQ @R K@%t RovGANALES 3) Ve mﬂictﬁitél}a{)ousc@me&L&E che ot Qmiconductor wafer
segnments 306, 308, and 310, which each conprise a
302 dumigdyretfar (abricagt.eThua Hetecidom @nd sibsdirsne giovie bf@edesingaaricantnact
with one another. In system 300, the resistance
bepagms ERunERERSICH etk 38 grEsmicondicias wafer GRRCIRPasIen pRFhiev@Q@ate focus
<ﬁ%e%mmmM tmhotp §en1conductor waf er 302 can be
e AR UPEEPEY @51 Hig resi st ance nmeasuring i nstrunent
328 Irbs?@té%ﬁ sénh&ncﬁt?t&%ﬁI ﬂ()y ‘%vhféﬁ‘é&%‘éns&‘%%ﬁd@ ve@natgrmj and chuck
sem conduct or - waf er . For ex e resi'stance
segfentClOBLGRE, SRAQGNE RRichIH ccﬂ:‘bﬂse&@éﬁh&%%@ﬁag hre WRAK&! ctedBel GaRE: with
be neasured by coupling resistance neasuri ng
ong ygther. Urestem Bt theeresivtanda b keet SgagrertmeBOG:, atnck segment 306, 308, or 310,
sem conduct or waf er 302. Thus, when an
and HREQMERpYAer Frop be I‘"é“"'“éleé Fouglips rsaw'fe@}e@ursra Distrufnent 328 between the
resgécavlé a;uﬁ(dS%‘grt’lt\{}\ﬁieSQ :gfmguctor wafer c *Oa?xmv\@? g? resmfaﬂcé otuc%uck segment 306

a senicon
and@ﬁ@tﬁlﬂc@b\bz@er BRlchd ve hiasGaUS Ectpifde %R@ﬁ&%eésﬂm& ﬂ%;;{ﬁ%%%ﬁ&k
bet ween the sem conductor wafér and the chuck segnent.

segiian 806 alrysemieasudatot wi@er tdze respecti ve resi stances between
sem conduct or wafer 302 and chuck segnents 306, 308,
an d TG‘Z Othenet urderifebd paitid: eucammeriicd 382, Sistvured tocye@0 biethegsrnt, such
mg nduct or wafer and one or nore of chuck
o 0 TS S bRt tegpdesdpiiele Cav%%%fee. inffe resistance
betgvgg ﬁg%@g&@&u? %fm%’ltgﬁtgd%%g@ gn:l EB rby }%aafsuenr tﬁe d'esBecP Ve resxpt:li!}%{ks
betbeh heinZbA@:tcR whTB381dnl Bkl sl R B, an§kb@fhn Blesh BRI Rt ANG Sited
measuring i nstrument 328. A difference between one of
betvdye th Beicgtlanc egeranidnd i@ bhdick fegsdns ta ek &ciela ForBampised
to detect the existence of an undesirable particle
““@PF&EF%ﬂ”b%PW@@ﬁmPW@m@ﬁ%@k“@é@hﬁ%kw@m$¥@§ﬁ@h@mﬁg“mmm
t he, .dif resi st ance and .t he sem conduct or

megg.’red biy u£1112m§'; zh meoashlném 1%%%‘:“%%[ nht as |ef %a@cernggsi:r% gﬁ@@e%gﬁm@g‘ﬁewnce
bet@éﬁ:mle Gm&&lsé&%ﬁﬂhe &{%@eﬁhﬁce%m&%@ g}%gtgcp&e éQ@t r%g (g%rgtlndtgl%b[e

nmeasured by a resistance neasuring instrunment

par Gl ¥Pal@Ekivieth tBIth@ PREMAN doAdsghnyingdeh e iienedisth et S 8P &Riconductor

resi stance. A difference between a neasured resistance
wafghd t he reference resistance can be used to detect the

exi stence of an undesirable particle situated between

a cOPPEEpuIReM i@ﬂ f&%*fﬁ‘&qs b%ﬁwﬂtch%h&srﬂqﬁ@n@éﬁfﬁ@mﬂ%@t vmfer can be
mez}@ﬁgdeog X resistance measun m%trumeln and com rnP {0 f'm arpprgpdmtgl fl% g’g%ﬁd] gelfeyence

i nvent1on achieves
resifl AL QldifRBnde POWARK £SENEE re@iﬁtar@g]an@tﬂg@éﬂerrc%l SnRUnll &Loeto detect the
situated between a sem conductor wafer and a chuck
exisgpe@Bmundeyratgkgta@icit singedaet@bea A grespihdin SRk teafGenC S RPonBYtor
the particle 5Figure 4 shows system 400 for detecting
exi stence of an undesirable particle during
sem conductor fabrication (fhereinafter referred to
sinply as "system 400"). In system 400, chuck 404,
chuck segnents 406, 408, and 410, non-conducting | ayer
412, nounting posts 414, 416, and 418, correspond,
respectively, to chuck 104, chuck segnents 106, 108,
and 110, non-conducting |layer 112, nounting posts 114,
116, and 118 in system 100 in Figure |I. System 400
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10428. WMask 402 includes substrate 401 and conducti ng

| ayer 403. Chuck 404 includes chuck segnents 406, 408,
and 410, non-conducting |layer 412, and nounting posts
W0o400844B83 and 418. System 400 can be util i zestwes2007/024563
detect the existence of an undesirable particle, e.g.,
wgarticle 422, situated between chuck 404 and mask 402.
In the enbodinent in Figure 4, mask 402 is an exanple
of émﬁiHHEFmW@TWBgfﬁwHﬁ@mob?éﬁwmm%gdsﬁwmﬁwmhwﬁwguwemﬂn%
nSong %ﬁ} Qﬂ 6%' ] 3. of mask 402 is situated over

RIS 2 MM ER P ot P B SO RT3 0t Tk e ot

de%HnE‘Ix{h m‘nl llmnc%\{la&gd b%gtgpa(&%@ be an EW (extreme

ul traV|o ective mask for use in EW

it h%fea@%)bs sybi6 408 BadtRLB g exfsRRAWGH lzrﬁgﬁlrLl@eyp%Elclé"&ﬁngQ%conductor

conprise a netal or other suitable electricall
falgionidubdr¢ine@er madred i sinplandsysaniobe h essee d0oodmud @, daeziktse@mms 406,

surface of substrate 401 by utilizing a sputtering
405%%%0%0“%@%?%%? tmamn@; RIBTOS 16 A 4 [ U eam sespectively, o

tra 02 can conprise a material wth
“‘“"H l?”Q' ”“‘15‘ S‘W“e“& 3{ @H BAHE O SP-RLF: Wﬁmé%ﬁa{%'i“tﬁﬁp"s‘% U 1 andd 18
in l% ﬁ?@ n S '
e EX BRI S el Szt R o L Schoving gramen
428NMaasé400 jnchbth Gbsnak @)1 @ldesdifictigalybiod. SR RL®GnfuhQ B8 ments 406,
anot her by non-conducting |l ayers, such as
40k omL4¢® neeretdutige hanfa?, adl bRunti@Ghweks |$.8gMBIEKRES. Q6 4408, beatited

410 include nmounting posts 414, 416, and 418,
(0 fegegt e EEIFIRPER A an YRR RIS |e@evdalcb|% FEHIRDE HCCRIuEKI404 agd mask

sk, 40 hu duct
O M B R s e e S BREE BT o1 o
422 45 Q3% @lg!nr@tﬁ E(Q:ﬁ“éfﬁ'@ @dyér @&’Qf r?1§§ y(ﬁ‘is%maég) Q/er CE@E Itdtlghlldea!s s?l'l‘gated

can be any type of foreign material, such

on [hh 0dt08 @RBde bf MiBtraEte Ntk 400 Pl 64 ﬁI’BEJSWI(&trame uftl@vflolﬁ))?m#v@rnask for
Since nounting posts 414, 416, and 418 el evate mask

use4 B a fsbagesnhy ber chvaiple. Suing élmﬂmct;hm:hpr'#@ﬂmemlmsther suitable

sirabl e artlcles t hat becone situated in the

et OB BEBHEE (ORI G Bt & MUY G bbve

spuﬂ%?ing grgc% Egitlg?&%(a%{)?ﬁ%lcésyuo:%rgc%s%%_b%&rate é’(g of asE 4()? g%llccémpnsc 4 material

witp @bekyl 16 @8friSdnt M@ caksR6 bl as‘%ﬁom%m:dn%gsspﬂﬁthé stiwihn Figure 4,
416, or 418 can cause deformties in nmask 402 when it

chicls40dB W ividetinte rhucARMR2Q0I84. 0B6.88 BPGIHWS2 B8 ficl B 4biedd feksedanother
404. Additionally, undesirable particles situated in

by f%@mljvca'aﬁ)@érs et eehcopiyeiing iyt (BoSrek seasngeityOa 0srg dipanclude

N o g SR e i Lo e e

cm@éﬁm and 418 Al'so shown in Figure 4, particle 422 is
situated over nounting post 416 of chuck segnment 408.
5PaDitiring behicdadiderds AbBricR @b SR ARES, Q8 o R RA2AEE bd iRrohREM 0
in mask 402. Due to the sensitive nature of EUV

systeip o e iy2 @n bk ;extyeeifekin sholt suhavebergitie eferbliggbtbresisy,
used, deformation region 426 can cause i nproper

for B‘éf‘?l% rsr'i‘c‘é'f“?“ﬁ‘ﬁ’ﬁé‘ﬁis 4'6rfg % ’@é"ﬁ% FOHUNEE YR ko 'éfrmfﬂfweffd“s@lﬁéw 404,

hi.c _process.

a Thu
mo%undes:r%)ye d)amé‘[gs H)e mgsuuated 1n the roovcéfdgag P to Hlagl LInPnéB?sg suc,h as g,roove

AUSRd Beequent
424DR b 28VeBSy Sthelt H@&%& dprﬁltg Wnd‘xm FATREL] AR %Eo%suglfle p%ansk
404 and mask 402 is inportant to achi eve accurat
situpat diretinonachougingat 4101314, ket 1 \ah elise d&@hRieSy Giseqm M,lt isBnounted on
conductive material, i.e., conducting |ayer 403 of
mask 402, and chuck segnents
-10-



20

25

406, 408, and 410, which each conprise a conductive
material, are in direct electrical contact wth one
anot her. In system 400, the resistance between each of
whuakosmgment s 406, 408, and 410 and conducticigush@y8ksses
403 of mask 402 can be neasured by coupling resistance
chiXE A6 A NghndlN Sitdet AR ar 42 iRl WRIR Brob R EoelWBS PR GihMBst S RLICK
segnent and conducting | ayer 403. For exanple, the
grecas 24 tearrevse dsbarryiiee in npdkEkKif Segrrelnts 140 Groldandentablee AQdting posts
M4%n be neasured by coupling resistance neasuring
st PRt betmeen chuck segnment 406 and conductlng
irable particle

Iaye S

par t/’{]sgl‘]he WQL Egyg;ure 4, paru lé axlutt)ie O\I\% g\%ungngcpﬁh%lig gglg}g@:ﬁs{:e’m 408.
Paftide l’ﬂ22@§1 c%%%rﬁ%%@k 4fl§Q§f’omﬂ‘Q gas@ 4&0 B L{&&‘Ié ateR l%&%}{t@l‘% fq:fUVa

mask, such as conducting | ayer mask ﬁ he
a:mg)g;d;els i @ble@elyadrt waldl@ iR USSR Ssed d&haﬂ@ﬁamgl&h abd@n £:88 LetpR G8tern

bet ween the conducting |ayer of the mask and the chuck
aligmee ghsamiconfiggsyafdyiporyieas tvhigng 41 dvengne e ibdgmphic process. Thus,

resi stances between conducting | ayer 403 of mask 402
delEAA" PHYBRIER FRENRE K inlessablcpaicles gitgiedbpyeen g moyperespssRbiheack 404

BB Lo SO  LSle LR | syer of e
det ecd Rh 405,Q Eon@% AT HaErial, | ESRRGLhME el 854 LR 064 REL ;
conducti ng Iéyer 40% 5hd chuckl%ggnEnts 406, ﬁo Q%ﬁﬁ%m

406 3@, ganiObehicreRstmrthe Dyondibdvk nZibagardlin AR IEHidAG ontact with one
i nstrument, such as resistance neasuring instrunent

anoftpg In wstm 40p.ahe sasistenchietpEereh oFrbuch fezhdns 495e49B StdiiC e candting

I QS39 g 0zlreS|stan(:es 25can be used to detect the

EXT 6 ERE &6 A HESL FPRITE &5 HHPt T @re et &3 bHutenben

res%‘)egtgvlc gl{ﬂgc%é&g\%rg %@%ucﬁ%ﬁyﬁr‘%@? r}g qunpyeo Pgrlgsr%tm%le ef eeg dpﬂuck sef;ment 406

and Rk 402 &ih 54 AAKRI Qﬁkm%ﬂesﬁﬂﬁc@ m@z@&i‘ﬁgms%@rgém&we@ Rt sgﬁnem&ﬁnd
can be nmeasured by a resistance neasuring instrunent

codmtingdompét.ed to an appropriately determ ned reference
resi stance, A difference between a nmeasured resistance
and MPFen prdpsispblemecticly: el a5 PRt 2% Hrivbied hywerd  tlycidetmentsudihe

081 66885PCT/ US2007/ 024565 an
G BLRNEE T sl EPa 8Tk 86 Deriison et BeflRdrng
znncﬁﬁ‘a’@cﬁaﬁ:@g&%@;a RAL ik N IR between the conduInlgﬁ er bithe TR and the chuck
enbodi ment in Figure 4, the invention i eves a
segSYtS {08, FyOweasanthy &8 oGRS iy nd Gt cRQudiNB1yRIUESE RER 4@f andBdiuck
undesirabl e particle situated between a conducting
segmepypeipt. ¢S, ad AR welprdabie pertitiekiuad gerert hixpndd@ihgieer aige mask and
e in resistance caused by the particle. 5Figure 5

chan
ons RBUES 5™ BHETSFE CRFF UL FAEIREe PR Erpary hethgdicins
]ay@g&sqgﬁcpéh&g se lgen QD6e£H§ g an bfg Lﬁgumﬁ b;guu?zusglrz}tn?%s&%gtrr])strbinent such

Certal n eature ave peen
as tbshs QWG H%Jrinéig&){mﬁéﬂﬁiz&a( BrrAQRA AR obeQf l@rc PELAQn@e otter resistances
ordinary skill in the art. For exanple, a step nay

candomed s teteafincorigen@iof MOnE@siQLIDREEP SituBEd HaEYen tha WRL\@ment
speci al i zed equi pment or materials, as known in the

C‘“ﬁsrf’t’“d‘“5&?%&%%@@“#‘%“@?’@0‘?féﬂs‘f is utilized to illustrate
t he net 8% ste s in flowhart 500. At step 502 of

In'one embodiment, t e resistance between each chuck segment and the mask can be measured by a
resistance measuring instrument and compared to an appropriately determined reference resistance, A

difference between a measured resistance and the reference resistance can be used to detect the existence of
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10f l owchart 500, the top surface of chuck 104 is
covered with insulating |ayer 120, which can conprise
glass, a ceramc material, or other suitable
woebsotasst material . Chuck 104, which is di widagkbddlsses
el ectrically isolated chuck segnments 106, 108, and 110
anygdesiaiie oild sicttdigiwkay anrrespding Qe sqa@Emp4dni S mhiskt ani um
nitride, a material conprising silicon, or other
sui tABY 8 te priogippnt liFjeyre ¢ A durstidmaghionss  etstera Fos advinpgeously detecting

m§4aggli, A% S Fg 5@4,of fl omchart 500, sem conduct or
CRRER o Ry el REG FAPicHg sy Brmetns i Hese! b
deé&ingl%aqg%%&%éj&&}ém th\é\@%frr%[%. 102, which conprises a

u

conductive material, "and ck segnments 106, 108, and
110,Figafais e weathciGR DRkt & L ard xS RIRY UehddUE o R L Bk SlbodiBdnbof the
separated by insulating |layer 120, which conprises a
Predéngiveetion Certain demily andfenge-hoo beduiett sungf iocher S0@dhat acll BdpSrent to a
sem conduct or wafer 102, chuck segnents 106, 108, and
Perayf ordiprp sk ditihetti FRg ctemplee p Step2BY ¢oasst fforerpr murk tubgpipeor may involve
itors, where each capacitor includes
”%@ﬁ?@%# TS e T é?%fﬁﬁmggmbne plate and a chuck
S€eg 19&in @l itd i ; k) ouehar
00, e N P P A e B RS o
flo@éhare $00 SIBYPB OFaSe of &, 104LDver@Nlh hdfingddIel 136 WhiGRIMIYRLRY glass, a
waf er 102 can be neasured by coupling capacitance
cerppiaRtifrisgs ofherstinbladieitctil P8erbie Chvele 4 tvitigh is@sid@Uitd U@ tricinyRHiated
segnent and sem conductor wafer 102. For exanple, the
C“%%\%%{Eﬁ“'t‘ Ac B8 13at R Bricetoaturting BisfrHlA tcamepsprigpidanium nitride, a material
1. C uct fer 102 can be neasured coupl i ng
°°§§%§%ﬁ?§h§égﬁéﬁgﬂ??%8“%%%?@%%%%?”%%#&E%HB¥huck segnent
106 reg seRIMhORAAUET, QficWal - LR
flomgﬂgrt 500, thgi%gﬁggf?gﬁ§£§”&ﬁgﬁﬁfgﬁ“ggﬁﬁﬁéﬁ’?H@“m“
104 fSerhitcpivcinawater HROwHaA Goniglided d cBrAGkttemattRd Q6d chid 2REBS G OR, and
of an undesirable particle situated between
H hitheanh aureprissra coudfcdre ni@ am ekpehd ok induBuing IANEre O, @dich comprises a
gelndesirable particle, such as particle 122, is
ST Ut AP FRIOWERNE B h Ttk scatsgiifenty A& i ehyek sesrgriad 06, 108, and
A TE Mg P 2B AP D AL S Bl ol gemiconcr
waBepads Bhd pRik afll sSch@R G@ndial WR@H plkiie sem conduct or waf er
and the chuck segment, thereby causing a correspondi ng
chafgkp b of fABcIRO0BY B6688BRCTAWISAON LA ORARED:, Teh euck segments
capaci tance between the chuck segment and the
1065 Wi 28 H Braect seRicpdi st wafeT [ gan biygeaspeed By olmine dbicitance gyreEing Ve
mg&%gggk%egce%egetWQeg enicoqguctor waf er 102 and chuck
segment’s 106, 108 AIG 10 "GHMHTAEST VB pArtmEp-de
caphidnbtaen { ' ho R 8. A0 LoNne 0r
pnnre of Chﬁ%ﬁﬁgﬁgégﬁ?§§§%ﬁ@%§“%§?g%?%g?"ﬁéﬁgvvgw1w e
caplgednviensuiiens@imeht b@we Aakisd:AMEC B8 aRGhido @ cOtWARY 102,
capaci tances can be used to detect the existence of
S5anAtskel e of fbthart ffr the cedagtasestngatrerth: heptSied flowcher Sotvurokitized to
segnment corresponding to the different capacitance and
dctelclﬁl% pgéemeé)z)wauﬁﬁnral?ie R/'\lﬁifl‘éfﬁ.ualed between semicpqquc@ﬁ wafe Adodd dreakd 94.

[ ce betwe ach chuck se nt and_t he
R 0 SRR Sl S et e
e?&rﬁiloly

seghBRAIDY hdVEnib NS LOUIRN fo2 AN L RIRA: B L0 1 ARRL QREL
deternmi ned reference capacitance A difference between

distgcahelave the cent@apags tvatrced teattuck Rgmdhehe s BaanGapasioh@i) 6nge in
can be used to 10detect the existence of an
undesirable particle situated between a correspondi ng
chuck segnent and the sem gonductor wafer.
Thus, in the enbodinment in Figure 5, the invention
achi eves a nmethod for advantageously detecting the
presence of an undesirable particle situated between a
mask and a chuck segnent by detecting a change in
capaci tance caused by the particle.
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| SFigure 6 shows a flowchart illustrating an exenplary
met hod according to an enbodi nent of the present
invention. Certain details and features have been |eft
wobtoebsdkssowchart 600 that are apparent to a qansen7o0iises
ordinary skill in the art. For exanple, a step nmay
tho@MSiiagt badfeerORE:h @K sefddneans DS PEu@F wiTBY THuf) WarhedRring the respective
speci al i zed equi pnent or materials, as known in the
C“@F‘tmf’e&?@?@ﬁqﬂ@@@m@% wWEeiglG? end Shupkssegutentd 106,608, and | 10} dnysiesiraltiee
q met hod steps.in flowchart 600. At step 602 of 20
PgIPIE R PE S B Be el"ﬁ@"ﬁ?b”"%ﬁ‘f%ﬁ’&%"‘a‘f’m etk seersars raa bidsiyesde &
d1t¥¥\‘e‘1£ bét@éyén@w tﬂzg acaIXr%gs a%{ﬁ\ge‘ other caé:aggﬁcgsnc 9 d }[ %Secglm exlsténce of

ceramc naterial, or other sui di el'ect
an DREBitlctbhric EIRUHEH b@%n th L& Be ghdnt SshSd@idh b L foerent capacitance and the
electrically isolated chuck segnents 206, 208, and 210
serdiyonthomrsvae@&nduct i ng | ayers, such as non-conducting | ayer
212, can conprise titaniumnitride, a materia
c onpr Angnrbgrisggnl. jhe eppacitanpe botvipe pack ehvgkagsinent wi éie temicergiictoy wafer can
b cond%%tlve materials, At step 604 of flowchart 600,
© RS REI2D PRSI HEe gfeiget Efﬁd%"f‘m?f@ 4 aﬁ@[@%“a‘éb‘i’?‘eé‘?‘i’&d reference

cap?thQr%E r iﬁeé%xge]betwée E Llrt%%? qc t?nc gnd thQF alre‘?llcte c n%é:!n c?n be uigg) to

on chuc suc at c er
detd@Be éxBrehc@biah &éésrﬂ.ﬁ)lélpﬁt:dl%uﬁe@)‘@@eeggcgfres%&l& RPEse &R al%ethean
EUV (extreme ultraviolet) reflective nask for use in
seriitdtiubotvabgr aphy, for exanple. Conducting |ayer 203 of
mask 202, which conprises a conductive material, and
chud WSS%‘@?@H?%“Q'OBF@“Z@SW AYfatop 3gicvepinglipd @a@mn@@ww deesting
re s i nsul ati ng

lhelpregence ogai dnd\ése b@(ﬁ%r%é%%:{;ﬁdgggeega g? Eimg Afhs éengm @’ detecémg a change in
Cmﬁg@mggmggggkgngﬁterlaI Thus, mask 202, chuck
segnent 06, 208, and 210, WO
20 0 8ib 0668 8BREIUID2 DO 4iDPA 26 Bp 1A Ghethdd Satbraihd 1 gh chBIRIent 220
can formmultiple capacitors, where each capacitor
prefenicivertiers Cewrdigreitsiamideatugey bave @08 efofut afisich @B tars aroappargpl 1at €
and a chuck segnment as another plate. At step
P 87 otnp PEthie HE AT FETAmPenstep ARRCOISH 81 OhBYSNERPs@BBdy involve

chuck segments 206, 208, and 210,
Smgmg&%gﬁggcfﬂ¥m“masmmﬁﬁ%& mask 202 is neasured by

COURYsie 00GARAR LiARGR IBASHI R theRbd IS HTRE: R8AREE WBEH
the respective chuck segnent and conducting | ayer 203.
flofOat X s pp eyrfade hE:h@a p@di dend eibehnee ye hlckhiE egRemtis2Q6, a

and conducting layer 203 of mask 202 can be neasured
cerpic AR OF pbeT edtipieciieteatficaatetipla Stk 396 vibidks s divided frto elatisakbasplated
huﬁlgsggcmkentss ﬁ)g ’5‘3@ rﬂ? {0 yg%dce%gggg l%;e;sn :A}g f? E%%gt%g 8‘;{% %Sﬂl;n comprise
f@PRGLL BREES IRASHI Rl o8l SRBOS Al L ANENANLLAJ0 are
utilized to detect e presence of a desira
par hiseph 045 fonahae @bohﬁkm nuhrzfﬁﬁalﬂudz&&macrﬂlﬁ’g I%mkana QbbstraV BB N
an 10 undesirable particle, such as particle 222, is
P'H‘Sﬂ ¢vgatselelinh Brang8an ehuakOcduchsiagadstting Byecin? atSnaﬂdﬁUZ:lkfacmg insulating
ment 208, and mask 202, the undesirable particle
'aWé é s Mask 27 e peBIEG ek Higivioksp &ﬁ%ﬁtwe@ﬂskd@rsaeaﬁ@éf liﬁ@zrmze fpr

R R .

206‘3@)@ Qlkd & 9HEd %ch@%rr‘éeﬂ%oﬁ@é&e maTJHHSdre SQJ‘XFM‘J@%§[H&A 1@@1 )IehlEO which
respecti ve capacitances between mask 20 é ch

conBBGNBIesri2 06,1 n20Bnduainglmadekl, TAR, miOS cifuadabsmeRed0b, 68, &d 210,
situated between the mask and one or nore of chuck
segnments can be 15detected. A difference between one
of the capacitances and thej3sot her capacitances can be
used to detect the existence of an undesirable
particle situated between the chuck segnent
corresponding to the different capacitance and the

mask.
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In one enbodi nent, the capacitance between each chuck
segnment and the mask can be neasured by a capacitance
nmeasuring i nstrunent and conpared to an appropriately
viet@snicaed ref erence capacitance. A 20di f f erpeAR®2007/024563
bet ween a neasured capacitance and the reference
an€ RPACHHBOQE0 GRfdrnDeullpEethadibrs, dedreGih chfaoaxdatseag iRfay@nos of
undesirabl e particle situated between a correspondi ng
maghi$€ ke coetend » dnd stahent ramier plate. Thus, in the
enbodi nment in Figure 6, the invention achieves a
net Hts&epfﬁ{%?Ofgavaﬁtﬁa&éﬁtr@vcyﬂﬁtf@e‘éeﬂf%@chﬁ éegﬁ‘?féSérfé'ékt?ﬁm‘faﬁ

t A
20%I Qgﬁe drz?Obang (f g%:tmg d%%r 253' mz%& ﬁ)g is m%asx\:@ y coug a“ﬁ éaé)actl{%llﬁe lgeasurmg

chuck“$ey ct’l g  9° ERERg

in @S0 awes.hﬁc (Bfe @Au@f sengéxFllrQléglﬁuc7rng§:l}g%3 Fof i QPRNA €
illustrating an exenplary net according to an

cagbibaed bawaat chadk sdghent mﬁ@ﬁi&ﬁmuchig\l@ﬂtﬂ)m mastc@mtcad 13 nidBtrai by Soupling
and features have been left out of flowchart 700 that

Cawi@maﬁlpﬂalrfbm@mv@enabep@wsbnk ofmear2efi mdgoydustiai laper RG3 of theek 2.t .
For exanp a_ st eg may consi st of one or nore

subst 8‘&% %‘ff ey 690 S aciqgese megpyes é‘d‘e%%%ff?é’ﬁ*ta” B{0 are utitized to
detggﬂhggnjeﬁ%é of 39 ndéq %Yggmrllcle sttua %ueen n?%ksﬁ L19< 205] \Eheg yre 3

I ze
undebiQWE Ralcle, s4@Qs d&it,le ShEPsindAd b@een Mick segment, %uch as chuck segment 208,
2008/066885PC¥7U82007/024565 flowchart 700,
andeavk WONkedeOnblv\@ftek ca3@@aniigreph aae ekpoMRE dightethiwd 4he mask and the
Chuck 304, which is divided into electrically isol ated
C*“éfh EFERENs gy FPé HHIENFETeSIROBE chypag "Gwa%vtdﬂ%wv@aﬁbhfbltf:k wgﬂem and
as non-conductin er 312, can co

L H ﬁ?ﬂ%t@e S REC BT JEal Pt A S PR TR
anc%lﬁe‘lﬁ u:ﬁ{r_jlrib@ bl f[lﬁl&h %ﬁ%&e@l V%ma%’] Qc%illg Erl n%% omhc% é % %s ¢ n be

Seni conduct nprises a con
detBRdd €A difthrenc@fRBhve &IIUCHS 118 QQgRRALS and i?hggther 3QRitands ehn 3J-|Qed tcy\é?:le@t he
each conprise a conductive naterial, are in direct
exigprexd! pi wdekirable partEctsitvaied Yarwomehe almdt stent corresponding to theAliffesiite p
704 of flowchart 700, the resistance between each
CREHAEK VS EgHeNt, . e., chuck segnents 306, 308, and 310,
and S%Q?:m%OA’ rgel'rlxg: Oc':;aipaﬁ ancer!imgttveen e h hl?g ﬁ:%%%lgzg\dﬂggwa ? ﬁqp be megsured by

resisPaRce Hahs
ac &s.xﬁ%éamngqnumn@mmea@mapﬁsmaggragwaﬁ]&rmfwc%@é%m A
or exanple, the resistance between 10chuck segment
dit3f e Bdtebe SN QRN CHIGTDE anRficElcr30aRaRndd CanBRASIS @Lhclie existence
coupling resistance neasuring instrunent between chuck
of werrentle BOBle stvsleddeiia o rrderotrding dieck errm@0d thamasst ep 706
of flowchart 700, the resjistances neasured at step 704
of f P‘B\AR:‘H%?‘PO‘*P‘WO‘ "BFiEf i ﬁ“‘f@&f" i“’B‘e‘Gé% B fﬂh@vwé@@ﬁé@eﬂms

thcgreaeﬁce otd 3 qu%sl nr[lb 1clp satr {))eﬂ %etw éﬁc' a gg(dlﬂ& swgnrt] bya dr(]ztectmg a change in

em conauct o

&m@@g@m@h&@w@gﬁ&écle such as particle 322, is
situated between a chuck segnent, such as chuck

15s egnento3A8pwandilaraeyh eongugeholod wad@ig to tlt@bodiment of the

undesirabl e particle causes a change in the resistance
prepraiigyesipn. Certain details and features have been left out of flowchart 700 that are apparent to a
person of ordinary skill in the art. For example, a step may consist of one or more substeps or may involve

specialized equipment or materials, as known in the art,

System 300 in Figure 3 is utilized to illustrate the method steps in flowchart 700. At step 702 of
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the sem conductor wafer and the chuck segnment. Thus,

by nmeasuring the respective resistances between

sem conduct or wafer 302 and chuck segnents 306, 308,
vendoiBadssssan undesirabl e particle situated beicwesmot/hasss
sem conduct or wafer and one or nore of chuck segnents
flogatrart B, sdheit@bi@dvafeFax is@XapleEshudk 86490 ERick WB, Whes is 3hiaRGas

bet ween sem conduct or wafer 302 and chuck segnents
“%WBMVQW$MC@Hﬁm%@@V@&ﬁo%@mﬁﬁH&uweEMthg@@NGWhMqumgmamg
idngﬁ? ﬁwgnstrung nt, such as, resistance neasurlnﬂ

PRt AUTFRHY 458 AV PRFEICBMISEE HsehooHe sw*rlb'%qlfétf'ca

cor(dgéilé%%la@e?ﬁg %g@?‘og%utéﬁrgwea%éﬁ aurr%ucﬁﬁl Sésl%{]dge?du&we ma{er[ al, ande cguck segments
306 b sk e, \kﬂﬁ:ﬁl‘é@ﬁﬂ)mbrh:@a Shdeke SQGRERL IHQQJC{C%&QCQQ%[ZQQN fQne

the different resistance and the seni conductor wafer.
andtigr.one enbodi nent, the resistance between each chuck

segnent and the sen1conductor waf er can be neasured by

a re8isip AMerlomeus (0 thrgesisuise basrrenruchahigk woreprairedhutkoesaents 306,

ri.atel dete ed reference 25 resistance. A
0k R i Sereg et e O%a?&vegay FodR g iy “’éﬁﬂ“‘ﬁ grament 328

bet(u?efn% ?eﬁﬁﬁwar L‘Flt?‘c'k %&%pﬁd &9&[& r{ﬁ@cto\" %&ﬁ’g’ 35 I"gr%!-t %g!% ther ?i tance berween
exi st ence of an-undesirap e situated Detwe
chiik @gHieh €359 EbimidGhd Gt errsmtmeﬁ&éa tyREupHe F@s&ﬁ&dﬁé%@{;,
waf er. Thus, in the enbodinent in Figure 7, the
iMﬁmv@mﬁW@nda@h%&w@@Mammemhmdmﬁnmmﬁﬁnantageously
detecting t he presence of an undesirable particle
si t GhtBdUaseiweEn 7Y SuRsisEaIIeEH il ¢ oiflquchat ©herekilized to
o GEBTEoshY  JO, AAOBLORSREECT LS2001L 24205 5k o
Win mgae@ra@e dal n@’f\‘f\@ﬁﬁl& parhégé 32%&%&@&:@@“ LXERRRLALYsuTEL Bed
according to an enbodi ment of the present I nvention.
seg@en B@i and dehiddnbBoauwnttr, it atdasiretSe faaviecloretndn@fif thOudistaf between
flomchart 800 that are apparent to a per son of
thce%worﬁaw wate apq thg ghuck premegy: tThus}:*mmeewalmh @pec&vegts@lpnccsaween
f_one or nore substeps or ol ve
Se'%‘ﬁb@iif?f&df?%d“&&{w"ﬁi*ﬁémts B¢ Phaterio ‘f”é‘”de%i'é‘b'?(ﬁ%@ﬂhs“i“’r‘ﬁdtbﬁ\éee“ the
senﬁ{ofdacst%rrwgtierémc% ﬁyc?'r ﬁg?ﬁgggkl gme':nltsqzlflnrbe éec!ei cx@Bé resﬂ&m St ep

resiifhdes Qftwdeh QWBHACtr 300 302'1&&4&164 Qz%men%bé: lij' aﬂ&j lblgxﬁ 8e measured by
conducting | ayer 403 and substrate 401, is placed over

utilghgicke: 404 isueRat shartss iconouatisngsg nayieent 20834 aifferenBstewddd 3ne of
is in contact with electrically isolated chuck
the eeaigjpers £y thie OBer regigBIces atde u@icbm defgighe cAIGRees rp uissizaie IBte situated

ba?ﬁﬁ%@gm:suméﬁav%q)iﬁh ective mask for use in EUV
ograpmy." £8rr"y %Q% ?@“mﬁﬁamé%Hﬁd%¥@ﬁ@“W§©%W 403
c anIn%%de%mﬂhﬂ?stsé}we Qeqwegrl: egc%rch ku.e% Qem tﬁé s?rﬂo J&lgtgr a}ér can be
conductive material. Thus, con |ng ayer {i
meddm&iloy 4R2stantitdicBlring QERRES 83 c@npﬁr@cnld hCdp bV RiatORlcRFohi @k refed
chuck segnents 406, 408, and 410, which each conprise
resigianesp pdlifeteioy ectyrant eamdagled resigtagceiand tid refertrce eastane ombastd el the
one anot her. At step 804 of flowchart 800, the
exisfepee P%”t“A?F&Sé“bbeé%%%w“ﬂéeaE%W@ém@k%g@@ﬁﬁwck semagt and (aigiRonductor
waS€gnents 406, 408, and 410, and conducting Iayer 403
of mask 402 can be neasured by coupling resistance

MeaBMY, In@ embodiment in Figure 7, the invention achieves a method for advantageously detecting

the presence of an undesirable particle situated between a semiconductor wafer and a chuck segment by
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15i nstrunment 428 between the respective chuck segnent
and conducting | ayer 403 of nmask 402. For exanple, the
resi stance between chuck segment 406 and conducti ng
wayers/0ddss of mask 402 can be neasured by coumli/uagoo7/024363
resi stance nmeasuring instrunment between chuck segnent
det@ B¢ arhehze omalsior: aaged ytemardd:3. At step 806 of
flomchart 800, the resistances neasured at step 804 of
fIo%ﬁﬁﬁﬁﬁmﬁBﬁmﬁ¥®“dPﬂ@Wﬁ@U“W@maéF@@HﬁPW@gmﬂegéﬁééﬂﬁﬁﬂw
article s onductin

prTsent | vent)fag&e?t ﬁéﬂqf(anﬁ 8Qturgsr{1avei) &E 0[& E)f zﬂﬁﬁc mrv%é H}atélﬁ apparedi to a
pel%}'po@ %:B@P kR slptﬁ‘Jatrt| %r%xamﬁiy Qxl's]te@n?ay p(@lgl!l l)f%l’l or ﬁi&@k bg“%f(m may involve

situat ed between a chuck segnmént, such as c
spERGRIBAJIpAQSsr malGhistas RRSK in e e undesi r abl e particle
causes a change in the resistance between the nask and
t he Sgarci0 s&gme hts utliEusillusiye et dapgn TdreharSs e fép\8az of
resi stances between conducting | ayer 403 of mask 402
floxFr BuRk “é’ég*ﬁﬁht“@udme“duwe@ayefaﬁ%m s R fP! ubelesd evertshuek 404

surﬁn%a ﬁgtldugtn%ﬁf QJE gfg nhdqbatoy\? 11 n né"gtct wdtﬂalgg‘pglg %&%%ﬁec@%l; sergrzgerng 4(5)6f 408,
JI m PAgk bdQad R Sl BHARGES Q&nm R E R ALE Fol A9 % 7
anrrask 254024and cﬁﬁgk s%gnentg ft , 40§ éﬁM ¢ %ﬁyEI
exqMPasiid @ddubihg Uhdr h3Zhngm@isdBRmUT bikg sduﬁb&tel’eblfmmconcﬁédieé'\m@e‘ﬁm!.
resi stance neasuring instrunent 428. A difference
Thiyetopketine Brred3fof migied02 edick toandsess: candaktitelvgtedd!, la@ichuck segments 406,
40 eS|stances can be used to detect the existence of an
WS MBB) BGYPRPC BT Y BB Bt UREER OBt tifhgricnother
S e g rTEtrHEF( 5(9 F ﬁo%@ho R g(ﬁontgiarggb{d'l;l{é %et\g ! [f efac [ UCk s{eén?c%tl ise;i_) ué\l{k &ﬁnents 406

I’none enb e resistance
40@ @Iﬁlh 16; MACKd S8 BlaoBdtchadk D& cm Krede bp?ouﬁ.m@&y{taﬁg nstur@xg
WO 2008/ 066885PCT/ US2007/ 024565 resi stancé neasuri ng
insirmShi4eA TR NEenaiR es@odvp su@de gment &1a c@PRIMR MY ér a3k Wasd @h2€ FdFeRdde,
reference resistance. A difference between a neasured
theresiSRnse ReFrecen chyrl sephent 406 prd cedisbngrapes p@&toAme k408 aav b eeasis@dy t 0
detect the existence of an undesirable particle
°°‘§’F’tgd°éls‘é‘%§e BEP R YR ES S ROTETE™ dHfriconignee WAd t he
mas iﬂt step 806 of flowchart SDmeésmzln&s Fn%gj red t%’éjéoggmowéh art !ﬁ]lo Qre ut‘%.m% to
the invention achi éves d for advant ageo
detcteheidsbidgor ot ﬁ@es:ﬂ%ﬁﬁﬁ%&m@fad @We&ﬁgﬁ&hﬁg@t}kﬁom Fnﬁslk Qd)ﬁmd chuck
situated between a nmask and a chuck segnent by
404 &Y tectniundgsiableirakigeud: ps peigt SR angetct auseth cyk tepeent, such as chuck
particle. Thus, as di scussed above, the
chﬂf%é%rﬁ‘d I HvkHe |“‘6‘Fﬁ"ﬁi’r‘etj\‘)ﬁ“b|@%‘“s&“ @Vgge@h%mmweb%%n thipask and the

vant a n t he exi stence
chu@k sa}énéentr gE mg'lrslirm% ﬁe resg écissétanc% 8% \\x%té??ndélctﬁlf; gﬁzéfm of mask 402 and
Lhujdl Jemglg 218 hi0§ alQibdl & G unde%n%%@ pﬁt‘ftzle%tuﬁ%c&%ﬂ% %ES(R randvéﬁtr & ﬁwng of

a | ithographic nask, and a chuck by neasuring a change
chucksegitntieta 64 defeaiail F&Gﬁhﬁﬁlé,aﬁlﬁe&r\/b Glidtbices BUAGCEH caRluGRNBEd M) DTGBk
or resistance, forned by and between the chuck and the
40%snditenk Sctgi“t:fifﬁd@‘? ahing 4 Glojirebe easimrd S dilibye atolysuring chesimealshod as
particle. IS apparent to one of ordinary skill in

e “EgH%?{'““EeH‘é‘z ﬁh%f\faef“fe\?ewwé% Blols f%ﬁtwc@ygqf@?&er resistances
can%gﬁ’sg’ t!) Qe%gt tpeee!‘u ence 0 ?eswagia Fdruc% ?lglat(i(.ﬂ)e Ween the chuck SF\%T

producti on sen conc uc or o the sem cofdlitt or
corlBRb RS 1o AR Rent 1ddarkd 10 @GRARNI ¢ masks used in the

i nvention's nmethods and systens as descri bed above.

For Inexaenpdagyent te desstaap paventict hak sepdfentindieshdsiadah @ measured by a

particles between the chuck and the sem conduct or

15waf er (or between the chuck and the mask) are not

detected, the sem conductorigwafer can continue to be
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conpl etely fabricated and production dies can result
fromthe sem conductor wafer so fabricated.

From t he above description of the invention it is
wanilsesisst hat vari ous techni ques can be useddrrs2007/024565
i npl enenting the concepts of the present invention
regitandrangdsurghe pranitnerngd Eavpmeed t &1 ageeppiecly MRrmeo eferenastiisikiged e

i nvention has been described with specific reference
diffeseneed e hmEPHFTI AT IR W] tharelsencs pisire ot tiufrd foyleteck i distrge of

te that chan can be nade in
o T P S b RGP PO LR i 1 T and

t he TR0R Be Qrﬁboﬁ H&n i 'ﬁ\éﬁ'pg 'thg ﬂwcn-mxl:l%’:ev slaﬁ etﬁ&isf& év@:ﬁa@eous]y detectmg
enbodi hents are to be considered in al respects

thd grdsehSd of AlundeBiraBlOfhetRR biubi@Skdvked b nWsR andlalchuSIN@ktheth bﬁhe‘ic@zm@@changc in
understood that the invention is not limted to the

regirgande cavistl By theematideli nent s descri bed herein but is capable

of many rearrangenents, nodifications, and
SubSIPHSt T 206VE His e R dpyenrtn prgmfsfderrﬁew st restherffer agfantsppasty

de{egméget cxfs)tgnce gr;g tEnldleljfrr] gg%ﬂrlcg [ tuéﬂ.te% %6? eesnt & neﬁ ﬁt]rh?ggagttnce %Ject sgch asa

qeﬁﬁm&@n%%qnm&%w GALLAN RAYE nk%%mgd% AR ety

d ai s A nethod for detecti'ng a presence o%

chirgasdiic, SRR astipak@SicE @ Idsi€anp@ fobrhe@ b B eRe BudR hrﬁnﬁbidnar lithographic
| it hographi c object and a chuck during sem conductor

obfegi lsrupee Bt thepmdesigbl phrlivist I dpperemypyronesif prginarpdkdlGi thaprtgiai gk innovative
pl anar |ithographic object over said chuck;

m%%gm,slysﬁ:@s %Fscé‘Hf& ﬁa@n oA bea;tuhqecétﬁéapn%ﬁ éro@‘cgé)e tsqrqlce%ﬂuctor dies from the

serglth%%.@t&t \%Fek%dra? h& ﬁ’d’w q‘h ersk%gsgd g eY:\'ﬁg:Po n}ggod% anlé éyqtems as descrtbed

| anar cause

abdlB. d@Séxﬁlﬂm Ris Rk ﬁllit@ﬂundcs:rable parti@l@;tb@tnvE@n AT 2T RSISY=T ﬂa PrhiCRGIAGE
of said at |east one undesirable particle between said

wafsh @nigrvednitte himighr :@pine Sasbbjcea tie@nd e adntkoshulvabasedni@ir o be
said change in said at |east one electrical .
CopMAT ey grdippduction dieyiyp repuls fipyp the esiceddadianwplenyhishrisited. sai d

pIa | ithographic ect i s a_sem conductor wafer.
%Wgn “]%é?oﬁe scB t:o%?fét]e H{V‘fm'%ﬁ[éﬁ’ [&nﬁesg%t \&n?ﬂs gmﬁfﬂues can be used for

|m}l)léntem99 {h@&meﬁs (Qme gt‘c‘f;eﬁlm%in@on%%&t %E'Yt:i’rg g’ﬁr@ Cr]s 3901539 th? réo%g é«lule the

| ayer facing said

invedtied 104 BRerSiddetbedBiakpdeSic RRrefeN cﬁrﬁfnlcﬁl&ﬂlhﬁéﬁs HBSKn of oﬁmar;r R in the
met hod of claim 1l wherein said at | east one electrica

art v apreaae gt dhangés sandve walp adertnamigienail without departing from the spirit and the
scope of the invention. Thus, the described embodiments are to be considered in all respects as iflustrative
and not restrictive, It should also be understood that the invention is not limited to the particular
embodiments described herein but is capable of many rearrangements, modifications, and substitutions
without departing from the scope of the invention.

Thus, method and system for detecting existence of an undesirable particle during semiconductor

fabrication have been described.



formed by and between said chuck and said pl anar
lithographic object. 6. The nethod of claim5 wherein
an insulating layer is situated over said chuck and
bet ween sai d chuck and said planar |ithographic
object. 7. The nethod of claimI| wherein said at
| east one electrical characteristic is a resistance
bet ween sai d chuck and said planar |ithographic
CIE’dﬂlﬁﬁect 8. The nethod of claim| wherein said chuck
is divided into electrically isolated chuck segnents.
st%n1 or detecting a presence of at |east one
U ndéér‘%% & et ReBlReih gt EBhP o ERF PHEgT Peuten grplanar
illl]S@h]ﬁh Sy eAid @ @NIRK HSinggemidonaiae: kabauﬂ:ﬁioﬁ, Pkl &Rod comprising:

0 Si tuat ed ov ai d chuck;
R gnEQWdﬁWquWﬁH@Wfomﬁ’?Wﬁﬁﬁﬁﬁw s at | east one
eI eatasingal a diaagcaﬁtae!bassbnecn%efcmmmloesd 2 BETS0S Hrisal 1§ /b Libﬁd@een said
nd sai r 0 e det ct a change
e VP PRl AP AN P S Bkl BFISE T o e
by @mﬁmb@wmsénngamdopMahaﬂmhtmhogd@pﬁﬂ@pnbwebﬂwamdmdpbmw
u [ pariti.c
llthéghpﬂlé eg&lge%}\%e%ﬁd glgllxk @%egn%f{] gzﬁ& Q‘%L in s%Ld %tblegsé L dectncal
chagigiedstehuck. 10. The systen1of cIa|n19 mhereln sai d
planar I'ithographic object is a sem conductor wafer.
11. The systemof claim9 wherein said planar
a tﬂa?g?%}meiwécl@ﬁ] leherginssajs! phnaidithngiAphig obiedt richaiicpmigetor wafer.
Iayer facing said chuck. 12. The systemof claim?9
wherein sajd at |east one electrical characteristic is
- a cABaRFPAhekClriEY ey stitdriBer Withosaghis gbierie i B having a
Mmeﬁmdéﬁ%ﬁﬁﬁ&%kmﬂhﬁgmaphlC object. 13. The system of
claim9 wherein said at | east one electrica
characteristic is a resistance
4, The method of claim 3 wherein said mask is an EUV reflective mask.

5. The method of claim ! wherein said at least one electrical characteristic is a capacitance

formed by and between said chuck and said planar fithographic object.

4. The method of ciaim 5 wherein an insulating layer is situated over said chuck and

between said chuck and said planar lithographic object,

7. The method of claim | wherein said at least one electrical characteristic is a resistance

between said chuck and said planar lithographic object.

8. The method of claim 1 wherein said chuck is divided into electrically isolated chuck
segments.
9. A system for detecting a presence of at least one undesirabie particle during

semiconductor fabrication, said system comprising:

a chuck and a planar lithographic object situated over said chuck;
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bet ween sai d chuck and said planar |ithographic
object. 14. The systemof claim9 wherein said
nmeasuring instrunent is a capacitance neasuring
instrument. 15. The system of claim9 wherein said
measuring instrunent is a resistance neasuring

i nstrumnent.

a measuring instrument that measures at least one electrical characteristic coupled across
said chuck and said planar lithographic object to detect a change in said at ieast one electrical
characteristic formed by and between said planar lithographic object and said chuck caused by

said undesirable particle situated between said planar lithographic object and said chuck.

10. The system of ¢ctaim 9 wherein said planar lithographic object is a semiconductor wafer.

1. The system of claim 9 wherein said planar lithographic object is a mask having a

conducting layer facing said chuck.

12. The system of claim 9 wherein said at least one electrical characteristic is a capacitance

formed by and between said chuck and said planar lithographic object.

13. The system of claim 9 wherein said at least one electrical characteristic is a resistance

between said chuck and said planar lithographic object.

14. The system of claim 9 wherein said measuring instrument is a capacitance measuring
instrument.
15. The system of claim 9 wherein said measuring instrument is a resistance measuring
instrument.
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