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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

WO 20084664885 CAL FI ELD The present invention rel aPE§/US2007/024565
generally to the field of sem conductor devices. Mre

METHODCANIZAS YSTEM FOR DEFECTING RXISTENOR OFAN BNBESIRABDE PARTICLE
sem conduct or RERING SEMICONRUCTOR EABRBESKIGROUND ART
Conventional sem conductor fabrication techniques such
as optical |ithography or extrenme ultraviolet (EW)

I Iit@éﬁéﬁ%@lize a mask to forma pattern on a
sem.conductor wafer. In optical litho
senf"e BT ERoR ke als? gﬁ“ga'lyé‘h@%@e‘%ﬁfﬁ’@" ‘GE%V‘C%MO’%P*‘"’CU““'Y the

mask s aced over tE«?.surface of the

Pres%’é‘r’hv dS tia ?Bﬁ%'?'cor“d“c?h‘éalf% "4'"wi ng a pattern on the

2 % mprOjeCted by a lens onto the
' sem C However, as new sem conduct or
Waf @hwn@nd senn&mféeap@shcstgn ¥ebrﬁm,lealgsés 2 it @n Gz APAy ) E&dme ultraviolet

fabrication, undesired particles can appear an
(EU&PI&M)@?dbl@tuﬁhz@ B mhdt@ Bi £ AG&n & a sehiBorRbudE afeMd &phicaf ABography, a
result in deformations on the surface of a
semiS@Huce®O waterdd 104dednaitocy chitk AG@ Slphotdmhsh & pladddGier thER@FEe of the semiconductor
def ormati ons can cause the pattern fromthe photomask
wafer,ghefpby alawving§ patere oisthophopanskitar profitted byen leva b@e thasechidosluctor wafer.
i naccurately transferred onto the surface of the
Howgpef, 87 newattiiedndusipnwafeitiseinigesaced to thepsheck diring catinveh abrivaticmr undesired
to becone defective, thereby reducing yield and
Pa“'F'Fﬁéf"é%i’g?ah@‘d AT n fhe SHféaC?:%fy‘tesCh“CEU\'I‘cﬁ Fanfseseft ia gefgrmatinason the
aorter. vel e s ,of ht _t han conventi onal opti cal
S“ffﬁ“f i SYFLB m@w w?%qeﬁcee 3?1“‘? EH tTh?Sﬁd%wamOésrcafp%ﬁeéneﬁf“ﬁ@* from the
dvance gbe luct or

phot?mz}slhtb) %e ouef‘ ﬁﬁo us on FJ)O{t ons o accuratel tkansferrﬁc'? %néo tﬂe surij\ée of the

er’ned ref ective

wafemgﬁ @aq C:QJEE Fle &J']M)? ies3f] H’le qu’éxf t@?@cme%feédvg méreﬁﬂémfcﬁﬁ nglg E‘md

he pattern through an optical systeman

mcreﬁﬁ@,ﬁ,ﬁ,ﬂmt, Jostyyafer However, simlar to conventional

optical lithography, undesired particles can

ac @uvuliagapHy atewseer v leafibboK lighhantcBRediBhdl Bt Vi@odi®8EK which can

and can cause inaccurate patterns to be fornmed on the
resulwafspaller phtrsngahhepeunsee adrmaced senindicdt @gicedNIntHY liNek@phyt 0

be defective, thereby increasing manufacturing costs
pattefyipd reflegtivei mpek Gan bY rebuntedonggrehigk tapdrgltraviotst kighthae eflechde patterh rough an

of undesired particles on the chuck, the chuck can be
OPUGISYETEE ORSY 2 misadiTPr e el HO WA BifTil#¢p oBYeRtionw wptical lithography,

conductor wafer or reflective mask. However,

ande G PR or i e e s
patte V{ﬁ Po %fo‘cf#gig onlthrf]:C ?gas@g?wﬁ’tacﬁlge 1{ ?) r&l&%&lgse})g)g}i Ca%&&ctwe ﬂ?éreby
increasing manufacturing costs by reducing yield.

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 costs.
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A nethod and system for detecting existence of an
undesirable particle during sem conductor fabrication,
w@aipsedsss al | y as shown in and/ or described i nPCT/US2007/024565
connection with at |east one of the figures, as set
forth nore conpletely in SUMM&RWI ns. BRI EF DESCRI PTI ON
OF THE DRAW NGS Figure 1 illustrates an exenpl ary
sy st eehad@nd Yeeneler detpgting k¥igienegd en wilesiazbla patdiels dyrmp begniconductor
particle during sem conductor fabrication in
fab"aaé'e‘b Fubstpntially g f"ﬁwb a@ndorideraritss iconpectiphwithst laskqqe of the figures, as set
i nventi.on gure 2 illustrates an exenplary system
m"WTWeﬁE?%%?NHhsi At ence of an undesirable particle

during sem condy cordance with
one enbodi nent © Lﬁﬁgggﬁggﬁdéikééhgﬁm&%rlgure 3

N lF‘H%%Ie IE}FIL§§ té@lgn & h g targ%{ ﬁétamgf eS?l:;tergg{)Jf%ﬁLMgsgrable particle during

exi stence an un e part

semn&ﬁnﬁﬂcfb@ ﬁ%&&rm z]cc@t;?d’ah&a&nh QIQB ehﬂod@%pcff% BQQntVW)JeRmQ ne
enbodi nent of the present invention. Figure 4

| | | Figter2afRated an SX@PRY Sst¥m FoY 8@ Mgl eRibteREbRAG LhdBGrable particle during

exi stence of an undesirable particle during
semiscatiic@ofabkitatioarin fcedddah@adith 6t emBoddfeaOIT tha PR&nMvihveftioane

enbodi nent of the present invention. Figure 5 is a

f | digytedrilusirdids as¢xemplarn gysieth ép detdcageristtrae ofrup bigingmlle inele during

embodi ment of the present invention. Figure 6 is a
semigqnengiohfpricationlin pseqrdanderyifh sreepBodineiniea the prejentinvertiont  one

emhodi nent of the present invention. Figure 7 is a

f | SUK 4rifusirargs a%TXF'aE'?'h ysie Epdeiactnesnisense pip HRdpARe Ryfiisle during

ure 8 is a

semiggy ‘{Xk?h%F’tca‘i“’l?‘ IS RE g BteepBoiitpiat B g ema - one
oS R et Pl BRI o e A ey

inveffiof €cted to a nethod and systen1for det ecti ng
exi stence of an undesirable particle during
Sers gafe %dm&khattﬁngtfagﬁ’gt s'te9ﬂake;l-nﬁmﬂ‘>lgluénm% Bfbodigie bf Bl ﬂr&@nt
contains specific information pertaining to the
invedtiofdl enent ati on of the present invention. One skilled
inthe art will recognize that the present invention
mayFigoe 7iingloantart tilistrating sepieken @rimglérdidheme erbbolimentof thegdresent
specifically discussed in the present application.
invenpor.eover, sonme of the specific details of the
invention are not discussed in order not to obscure
t h& BB fogFhart Tihgrapep SN onmplpeninreereedimans of themestn
and their acconpanying detail ed description are
inveniohected t o

DETAILED DESCRIPTION OF THE INVENTION

/

The present invention is directed to a method and system for detecting existence of an undesirable
particlei 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



10

15

20

25

nerely exenplary enbodi nents of the invention. To
mai ntain brevity, other enbodi nents of the
w@e@seaissfiventi on are not specifically descri bedr/us2onne4565
present application and are not specifically
inventioh ars hot ageeificaly dasdribedoin ehs erasentchpplishtiog snd aikimet spacidisaln illustrated by the
invention is an innovative system and net hod for
preseipdravingsng exi stence of undesirable particles situated
bet ween a "pl anar |ithographic object"” and a chuck
duri @’e%‘r'r‘ivé'éﬁﬂilﬁﬂ BROVHRE step anskmeghad fop fietecting eflﬁ@wb?feg@mable
3 cation, | anar | ithographic object" can
partig Eﬁ%r%a&fﬂ berweese RA?é‘Fféth’éfPP‘% qblef‘h H@‘raam eurw;wm@a‘fm Wager fghyication.
hi.c mas

In theﬁres&?zgj{/)hcf'xtlon al 6% }Itlhogaa(g[\%g clach gca 0 ag%né%og%uct(gf wa‘;ﬁ opauhthographlc
masl&‘I ﬁ:?sl aFl %?Wexﬁéﬁetdn&b,% 5' Hlﬁlbé}]ﬂ)hé ﬁ{:ﬂkc on d uctor fabrication

erei na referred to Ssinply as "system 100").

Sy Sﬁ.g%m 1506s 'sﬁﬁlnl-l @@f%r @e?e@ﬁn% Qﬂgéh@é &an mgsﬁ'gble];g%cle GQHQ Kamlconductor
104, and capaci tance neasurlng I nstrunment 128

fabripdtiS @b inF%RBIBI &, to GihpIE ks “H0dm 11 002). W8S WO HKdES %m%ﬁ}hs,tor wafer 102,
106, 108, and 110, non-conducting layer 112, and

chucRDUNEnd Rgpagiest Seadbdréhg indihimentangl 1d 8 preSyiskAiple LAAOcka 8infi&es chuck
utilized to detect the existence of an undesirable

segmgets 1(46c108, an@ | 1§, nonjpendecting leyel P12, and mbunsitgyusth B # wWe & nndcH B.ckystem 100
104 and sem conductor wafer 102. In the enbodi nent in

can tEjuliedto fletea é‘h%&tmm tromdenisgblerpartice: eigs paatiFledRAmiplaied bewegn chuck

pl anar I|tho hi c obj ect. Sem conductor wafer 102
104 Elgﬁena@ﬁ%ctiog g?erlﬁ %ﬂ’&{%'t“é‘r‘ inFiguger I; gr’nlco%@?{ wgfer 102 is an example of
is situated over chuck 104. Chuck 104 can
apm@ﬁﬁﬁ??ﬁ%”?PFﬁnlun1nitride a materi al conprising
suitable electric

Si lSIemgoriducQ(h w?fter 1%5 can conéqnsebzi semncoxlcdt ctor m%!em}f lécug% S1 1con a is situated

mat er i sem COI’]

overlﬂ%k ﬂHr ERRk %%&c%ﬂ.ﬂr‘;’s@ thﬁnurfn ﬂlmélt: %%alegﬂ conllpplleé']sﬁlcpr{ ngO%I S 1table

exanpl e, chuck 104 is divided into chuck segnents
electhihfly coaiivk MdieriMaGEcotp&ibR! vih tdnliadubtr Watd h B2t fngf sErﬁlE@n@J&%r
anot her by non-conducting | ayers, such as
fabritution. A thel predentRamipryddiick 1 0Lis diael i6t0 BiIdidiCde gringts || @8y €08, ahd 210G @Kich are
conprise glass, a ceramc material, or other suitable
electd¢ally madted fommme gotherd by n@eadacting dpyen igh ds06n-cabBBingdayer 112 0Non-
i ncl ude nounting posts 114, 116, and 118,
condpetiggylayer | \2esprycompyife glassrcorpinig enatgriad] o pthes syitalpdiglpvkrisimaterial. Chuck
sem conduct or wafer 102 can be nmounted. Al so shown in
segmeptyy LPPeloﬁ and IR dncluig Mquating gpsisslif-fl 4 andgf 8. gqrreR el grpich grovide a
cover e b i nsul at | a er 120, which can conprise
platfosin 0 o1 'Clése écP%ijn‘f‘f‘%r ‘ng g]z be mgpntedh her sui t abl e
dlelec ric

I.n a ot
Also S 0év6 in a%urcol lha ennre to sur ace oF cﬁmc? q&@l coveredt Ha/ n{su atTi%yer lg) which

over noun

can cl)nl‘nﬁnse era]sq a]c@'l%mfa mat\émal %pg{hé? gt}ltatﬁé/ (ﬁgle&rn%agﬁﬁﬂ)eﬂoﬂ%t enﬁ)laM&&t

4, such as groove 124, for exanple

msul§tﬁn€1a§€m§’(¥k‘5ﬁ & depRalo bR iro@iing poSSI €SI 11800&1 R, 'aﬁ& r%?ovelstH@g?ooves
as particle 122, can be introduced into system 1

ofdﬁawmuﬁkﬁaﬂ@&yegm.$ﬁnaﬂm?type of foreign material, such
as photosensitive nmaterial (photoresist),
During semiconductor fabrication, undesirable particles, 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 114, 116, and 118 elevate semiconductor wafer 102 above the main

surface of chuck 104, most undesirable particles that become situated in the grooves adjacent to the mounting
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for exanple. Since nounting posts 114, 116, and 118

el evate sem conduct or wafer 102 above the main surface
w@booshensks 104, nost undesirable particl es that P@BEUSIR7/024565

situated in the grooves adjacent to the nountingposts,
posts ich asgggooye (Ao ndt2dversel@ afiftot seraidandiicse Wyferall0f @ging semiconductor

sem conduct or wafer 102 during sem conduct or
fabrfcetion.i Bawevanrundesicale paticles sivded direathyl om mpenting wiste $14s | 6Lt E8ctan cause

directly on nountin osts 114, 116, or 118 can cause
defogrifigs imsemicenguqtas wafeiiOg yArRICt Beunigé preghuck( 4. vikiditionatly, amundesirable

nmount ed. on chuck 104. Additionally, an undesirable

Pa"‘ﬁ'ﬁf’f“f“&‘i 8 theisfoQ s BRIVGeR MPYRHENEROHY ISk 2S8EROYR IR CADIIRE id?f@rmmes in

124, def t [
R e e e N R, Y
gl%g%lrj l{%n«i )%tl:e%ﬂr%vmapt% l% #E@is sntuatncpovgorr?otur?tm'g gos&lzl% OP dhuc% segment 108.

ure
Partéietl %ﬁgau&\ﬁ%m{m&qgéldﬂg 2@(‘3 er %meBSndSJ‘oH’ %els %QL %\ngse a pattern
Particle 122 can cause ormation reglon 6 to

on alpRot$HRBl GRREHWG irfigureyl) @ be angeurawg Iigelhed mhé:@yﬁlﬁac@ off@hk&laltior wafer
on a photomask (not shown in Figure 1) to be

102 HFRAE GhFeraibRibafiol. ORhUS Biec@oh ahd\@bdeQuent Seklof A 6Lun@dsirable particles situated
sem conduct or wafer 102 during wafer fabrication.
betwbénLie, mapiating pbsts@Nchackd 04 aHd Se@gjevadictor edf@vad is Difportiacke Sdhfedddc@irate focus
particles situated between the nounting posts of chuck
of tht Qiptaamagk pakemi wiolredvaéer.or wafer 102 is inportant to
achi eve accurate focus of the photomask pattern on the
waflé pystein 0% seanicapAuqiervates éih witharommrises aerfdugtive materialypridshuck
mpld Ses a conductive nmaterial, and_ chuck segnents,
seEmefyg | 615% and hi§ yhie ea‘iRﬁPrEFf’i‘s%"a‘i?Hd”&‘bVﬁﬁ‘f“ie’é"é azg sapaﬁa B ipsplating layer

epar at ed L ns 120,

120, n%lcﬁ comSPreléses Zé dlgec (R raln(én copc}{létmg mgtexhag nﬂgﬁﬁ %)Pﬁhﬁtar wafer lé)2c,: Hmck
segn{mtts %6' ﬂJS af%glltl)safgg-&[ﬂug%ﬁ%g 82‘00 2hn frrewrlt ?ac&or wlfere eaTé;Gpacitor

segmsnts I ns ayer

mclt@@srlel#ugfnmcw lavsflarlq b?as%ﬁpﬁ&é dn@h ts.hucmgﬁe%t & %If}xelcpﬁa[?@ (ﬂ] ngEm 100, the

i ncl udes sem conductor wafer 102 as one plate and
capa@ﬁH&%et&%mﬂth@SsleMt helchiRk SdzRentd 106,3¥$ b 4. QY seltniaﬁlductor wafer
capaci tance between each chuck segnent i.e., chuck
102 s;agermedsiBedliy) Goupli}@apadifatre kb puring MdnS@A1 100 betilh BE reVRERE chuck
102 can be neasured by coupling capacitance neasuring
segmensing semEpriduct@ 8vafeetOAeEm etahngle riesp@citor bapweeinchoék ss@gneiNg and
and sem conductor wafer 102. For exanple, the
semigepdector pefer 192 tapbeneasytddl capplingsrracitngg magsering ényingwnideteeachuck
waf er 102 can be neasured by coupling capacitance
“gﬁﬁﬂgﬁFFﬁﬁm?ﬁg??bﬁﬁﬁﬂo%etmeen chuck segnent 106 and

%lso 8[&%3{ dFur%:\\g;egr}rjco% ( v§afe§ E(Bd$ sgi),\zlxnéz&édg:ro ﬁ:?l&;h EFéwents 106 and 110 by
sepagﬁ&r@s %«,Se d%é) nd asl’l ara fror¥ chuelpst%gn%%g]%g dslesatra 01 1stgh§<9 1 39 gnce particle

separ a segnen paration

122 g'sﬁ&@@&%e@&%uck% (%‘Eﬁ‘t lgﬁifnh Eeq‘rlu%noﬁlagr »La%er %Zt tcf‘éq %p&mé@s%&aranon

chuck segnment 1 sem conduct or mafe

distaR@l182 6 b@grdatet HaRddpRBios ENALAT3D. Oﬁo@véttmﬁoﬂaﬁ«% Hel@egﬁwo plates of a
greater than separation distance 130 wever,

capaCi@p B GrivérselyQpeopbEib ME® fthe ldid@nde bakes th_@f)latas aamAGick Qi)arhtﬁ)n dlstance 132 is
i nversely proportional to the distance between the
greayot thdn@eparailinuisianci| BE ehe sappatarat bedweenliesicanio@or k@ f2r 102 and chuck segment

108 can be smaller than the capacitance between semiconductor wafer 102 and either chuck segment 106 or

chuck segment 110.

4-
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greater than separation distance 130, the capacitance

bet ween sem conduct or wafer 102 and chuck segnent 108
w@a0v8oesssial | er than t he capacitance between PCT/US2007/024565

sem conductor wafer 102 and either chuck segment 106

or Thhuwhkenge gdesirablelphiciElvuch,as puniste 137 issivdied betedsh e chuck segment, such

particle, such as particle 122, is situated between a
as c@%&n@@@ﬁém a se@igeriqucias wallgy, thi u@eﬁMartiy@ @auseg pgjingrease in the

sem conduct or wafer, the undesirable particle causes
SePaQHOW W%e&g%"e?"ﬁheﬁﬂ@%ewf wifer3pd thy dpckisesmen dherpby Feuwsea
chuck se

com SRR ogf B Etgeeteﬂ\saglék ?;ﬁ’"?“h%’g?%%‘i"{‘ e vyafer Ths, by
mea%ﬁ{)ﬁv\ﬁeergspgclage c(:‘iﬁalé? lﬁce? ?%U%Q stem%gnd (gtor%va er cguc% S §m6ne% r188 and

Ive capaC| ance

110,3F mdgs@rm%ttgfe sm&@getvgeglzth%ﬁtlcmu&& véfém G&J%E)J\Qrg of c?ug:ﬁ ’se ments

and 110, an undesirable particle situat et ween
can o8N Botek MpleVVR{pEdivadaphc AR s BiwddR fetiicBiduibiiater Rﬁgﬁﬂi‘dﬂhc‘i segments
can be detected. For exanple, respective capacitances
106,het, waiano & bt Ganadbl Qflizigh Measdidg indAtheft ks SPGMIOE Measuring
106, 108, and 110 can be neasured by utilizing a
instroreeas 1281 A giffierase batween bne of i€ np@sanca palthd diRC@patRmedd Cdnidg used to
instrunment 128. A difference between one of the
detet the sistenaaf esundesitablerparticle kimatedchgpaen thesphack sezmam chyesposding t¢ e
detect the existence of an undesirable particle
d“k§FVﬂ%¥%ﬂ“B@%%k%ﬁwWHéméﬁﬂ%k segment corresponding to
% di fferent capacitance and the sem conductor wafer.
DA BRSSP R aPaciigpge *l’?%%[b‘ia‘ihafh% SO BERRAN he SeRiFPRAYSIRE wafer can
be measgrrrchn ta C?pgiﬂ%lréce Enézzgsgrbrnlglmspument aPJ (i(l)r[szll{ %C{ t% ﬁndapgrgwgﬁfgatewegﬁ}(erence
capaé\m?creoﬂrdlf@;eﬁ(!e%etg&h & msﬁ}gdjca a%ft 3&%9& fhie féﬁe&ﬁ&'a&&ﬂ%&e ﬁéb‘ n be used to

ference between a neas capacl tance an
detedt &fe elifdneor Q@lﬂ)@é&lribﬁgﬁﬁclg ﬁmataﬂ)e%&di ct)@es&ﬁalﬁgéhuékrgggmem and the
exi stence of an undesirable particle situated between
semicon@@fof @g@ondi ng chuck segnent and the sem conduct or
waf er. Thus, in the enbodinent in Figure 1, the
i NVibme indie embdilingwics Figurs Y, Site éiverftion achidveaniysigye el sdvyntageously detecting
detecting the presence of an undesirable particle
the pegisqnertf etlundesirabéecpartiele siwatpdotvdencitsemicanddcer waferdnda echbakségment by
segnent by detecting a change in capacitance caused by
deteqtipga ghanee jncpRacitape Giyped by the %Wge system 200 for detecting
exi stence of an _undesirable particle durlng

seMRGAdRE @F‘e’?’éﬁ(}fP’b“ét"F‘Bﬁ YRS Fetfnessyrablepidirls ding gymiconductor

fabncanng;p (&é’rema?ter ref rredgibs )g%ésystem @1%1 sryﬁ%n?(,])%g,o ﬁlﬁ:g g{)% ﬁﬁ%ﬁ sg%)'xéepts 206,
208, ?fu;ld22’10 W&Md@& agétz% tbdin@ools 2 AN 6 2482181 Pkl t{ynr%é% and

l'ayer 0, apacl t ance measur | ng Instru

G@hde GRR ,J}ﬁ%m%&\é%d Und, e PeilC o A 10 EHGK SHRATTIRL F8, and
Capa106 10%ﬂegﬁd 110, ﬁbnpébndﬁgt?ﬁg Cayer 112, ﬁ%ﬁntlng o

110, ﬁ@ﬁdoﬁdu&tﬁlélayélrlﬁz matﬂldng];:fbas 1145 6ladd i l@,gnsllla%%“ayéra@() arﬁirbﬁipacnance
capaci tance neasuring instrunment 128 in system 100 in
measkdirglins@urdent 13§ 8its@san2100 ini FighteU d 8 gstemsi in2 02s mask @k chd@d o4, amnl
capacitance measuring instrument 228. Mask 202 includes substrate 201 and conducting layer 203. Chuck
204 includes chuck segments 206, 208, and 210, non-conducting layer 212, and mounting posts 214, 216, and

218. System 200 can be utilized to detect the existence of an undesirable particle, e.g., particle 222, situated

between chuck 204 and mask 202. In the embodiment in Figure 2, mask 202 is an example of a planar
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capaci tance neasuring instrunment 228. Mask 202
i ncl udes substrate 201 and conducting | ayer 203. Chuck
wQebsioesBiides chuck segnents 206, 208, and 210PCT/US2007/024565
non- conducting |layer 212, and nounting posts 214, 216,
lithogiaghichbct. Syst em 200 can be utilized to detect the
exi stence of an undesirable particle, e.g., particle
22 2s seivinireFigae b abueeglapn 220Ks st Qded amd chivels104 2@ an domptida @lass, a
enbodi ment in Figure 2, mask 202 is an exanple of a
cerapic amagridlior bty swiphie @iel@b}ce@terial%lsgsﬂpg\ymin FigurE2 growdactipg layer 203 of mask
insulating layer 220 is situated over chuck 204 and
202 @alﬂlat@tb%tr lp%l@tllgﬂ lg§%220 yld(géqdaqwxg:laym@(@pq ajp situgted Qﬂshl@rrate 201 of mask
uitable dielectric materi al o shown in Fig
202. clﬂ‘i‘fﬂ aQ?tCF’WQC an fx%r(e"?%"' ‘B‘f“‘v‘ﬁ’ég R"ﬂ%@? 'Paék ©F 5, iELY 'Wé’raphy f"’
n 220 and co n
exanigl; GatiRg € e GPeEg mEBT g 9ts ety St e an

can I%I}orﬁkﬁf)nl(tﬁeﬁtg{tm# Ie %f ?B’s&rg& %l)b 1zm%o tlYJeEP% IéTsforo cl;ther %Jg%ble

ogr aphy, ftor exa

depo@@& &E@t{sl §bsifhte P01 @tl ma®¥ 209 ER%BmﬁHé i xﬁzmrﬁl \ﬁlhed‘;/&& 'logdacloéfﬁcnent of
conductive material and can be forned on the” bot

mﬂﬁﬂéﬁ@ﬁﬁmQ&mﬁyﬁﬁgrate 201 by utilizing a sputterlng
process or other suitable deposition processes.
Su lmttieathewid Fieade 2)oh6dk 284012 diCiadd iRt@ ERAEN sSEnedts DSt 28] andl 2 M| Witich are
a very low coefficient of thermal expansion, such as

electgtadly solattdfranhee athentry norcokdugting day@s, swh esolon-2ductisg Ighiend 1 2leChuck
into chuck segnents 206, 208, and 210, which are

segmeteqoy 308 nd Y1 Ojinclyiamestirfgpotn 2dthe | & sl 2 & respeptively, which provide a
non- conducting | ayers, such as non-conducting | ayer

Wmﬁ?ﬂ?““@ﬁﬁ&%”@@ Somtyck 2088 and 210 i ncl ude nDuntlng

ts 214, nd .218, ectivel whi ch _provi.de
i R SHY %ﬂiﬂBOWFfefaﬁifg@w%?%ﬁ PRHE 4225 e indodiced i

systeDU{OP nlgaftlcﬁe%écan Eéj a%g e of ok%glilgncma%eél 1, éuchuars] dphbo‘?osenmf)ve m tenal éphotoresmt)

art can

for e f §M§Jr§dﬁht§8§?sts 2@{ t2"]6C Ln% 2?1362‘«3\/9@plas}ﬂ%omgvetlﬂé%m%tlr ace of chuck 204,

orelign materi such”as phot osensitive materia

most(tﬂ&b@it'a@fe Ssticds khat feBmeQARP |n8he grlo s §d; A0 Rithd ehuRes bstsZshiéhy as groove
216, and 218 el evate mask 202 above the main surface

224,@b ndt Bdieiel et nfak02 ML SeimicaRu@orPadFitatied. @BwkRAUIndeREEORarticles
situated in the grooves adjacent to the nounting

situaed girestly Giidntdg p@rs QW 2162&4 | 8 @o caugtdefadhigs Biehayk 2P fvdeitit is mounted on
mask 202 during sem conductor fabrication. However,

chuciy Alfle 2ddibdaldy. wdesiratdd ragickss sitused émithglgroayestbetyeanmoping pasguch as
posts 2 14, 2 16, or 2 18 can cause deformties in

groope2 copeausg deformities in agk0h i dig Patirledhlaegr enopeh to extend above mounting posts
Aﬂgltlonally, undesirabl e particles situated in the

2'45 RPSL8 bet ween nmount i ng posts such as groove 224,
ng%sg)aseor\]wg drgﬁgtire {ngar{lc?e &5 ggxct)l{z/néed cr)r\be{J nr1] untfl étpgsg%{%a(')rft I %(l sggéﬁfgt, 208 and

can cgmsg d&&l’ﬁl ti eé%n %&18‘%:&, th nll:alslgi& el_)l_lée’to Q?!e JIIR’E gatlgggf EIU§/ l&lb)éraphy and

tuate mount 1 ng post segnent

extre"ﬂ‘@g s&ﬁ@va@@éﬂ?@ oﬂ%fthlEéaBJefo%uB@xgélm2gga§ chiRe 1tn91ro 'pzﬁtemﬁéﬁmem ona
20 Due to the sensitive nature of EUV |1 thography

semiddtBuctor wafer (not shown in Figure 2) during an EUV lithographic process. Thus, detection and
subsequent removal of undesirable particles situated between the mounting posts of chuck 204 and mask 202
is important to achieve accurate pattern alignment on the wafer.

In system 200, a conductive material, i.e., conducting layer 203 of mask 202 and chuck segments
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extrenely short wavel ength of |ight used, defornmation
regi on 226 can cause inproper pattern alignnent on a

w@eeBoemsct or wafer (not shown in Figure 2) deeT/DnsRoano24565
EUWV |ithographic process. Thus, detection and

206,204 SRIPUE RWhich ERIPMHpriRTa coHAIGESd hadiaCarP @pdrited b@%s@jﬂnE A} 00, which
bet ween the nounting posts of chuck 204 and mask 202

comprises arfpckia k., 4 @n-aedicENEMAS AN MAksEcopdutng aferab3, GHubRES8Emeas 206, 208,
the wafer. In system 200, a conductive material, i.e.,

and ZiOneaid aibulanige layey 220 cA0BrmofultintesapaRi®zs, aireek eadhiegacitor includes conducting
segnment s206, 208, and 210, which each conprise a

layers29 a0 Plgte andatcck sgmenafrsen@@p@lﬁtatledys@y 20(hthe qultmge betweer each
220, which conprises a dielectric, i.e

chuck S4METy 6 uewkﬁ@g"mﬂ@? 28, or 214 gad maéb%ﬂa&tftqeﬁ@awrawrcomsg capacitance
chuck se % 208, and 210, and insulatin

meapow ‘ESHH'“E?’?% Ffﬁf“f‘ |"‘§ resPegtiyg Shuk fspraent %ﬁé‘i"@“cé%we’c%?g afdr%%m For

examsple !hé:'l cg eﬁc’cngr%gtwg({r:)tcﬁucgseﬁm n?506 d'3 condzlftmﬁfa%% 883t (ﬁ ésk%O?can De measured

by c&@ﬁﬁ‘éh&aa%g n@%hﬁﬁ? lﬁ%ﬁ%ﬂ%&%hﬁg gfgﬁggg% éigdn C%Bduct:i_?@ lt‘aggr 203 of mask

202 by coupling capacitance neasuring instrunment 228
bet ween the respective chuck segnent and conducti ng
| ayMbo skdd i0Figli®s Kond@ang 1IyRF 208 $AHAK 102 i Bfira6a POM kAuOK segments 206
bet ween chuck segnment 206 and conducting |ayer 203 of

and MADK sepfiatiot aistartde 230RASGK sepadatyfroaitidk iséehet ARy isépamiod distance 232.
measuring instrunent between chuck segnent 206 and

Since pantghle?2? n gitvh@ad/@tweRi0Budifsegmas ROPDZ condics g 1&Ma02f of nmsk209 Lpaicle 222
2, conducting |ayer 203 of nask 202 is separated from

causgstieRafetieneliftraset’3? 2 O ereatd thzmp%gﬁioséipwaﬁpo}wIO\mvgt thiaepaciBBE between
and i s separated from chuck se ment 208 separation

two pjptesoh i cagacs e Js insysely proppsiondl q the disance betweent 3é¢d §iags feparation

t 208 .
a4 FE R O <559 o8 A O RE IoR ear o B goaggmask
202 8l %Qucﬁ{e %Ql 8%erH)%rsr%allerqpan%]e%%pacnc{;l?c %gf\geen con‘é‘%{rgﬁ,wyer i&? of mask 202

capacl nce es O a Ca

andiiéﬂéé%ﬁé?l;e% M%%F@hh&@@émeh%é he di stance between the
pl at es hus, since separation distance 232 is greater

t hamus @&aﬁﬂﬁdd&;ﬁa@d pafidie GEchASPhrticlen®?2, GARARH baMGSa BRIVVESR N, such
conducting | ayer 203 of mask 202 and chuck segnment 208
as cHuekse@n208 [ahder mdsh aeh hdeasic AP AR indREdlchativieansec onctadeiinge
| ayer 203 of mask 202 and either chuck segnent 206 or
sepaghiencistas@damedn 2 hidsk anith the chuvitsegmeantherctdesisingdéogespanding cllagge in the
such as particle 222, is situated between a chuck
capasi@gq?éﬁtveenWGWC%\%@WU@R the @gke hhus 2y Sneasying the revpestie capaeitances
as mask t he undesirabl e particle causes

be‘“F‘i‘i’cEP‘é‘ﬁ‘“é‘ég l;}‘f“ i‘i‘?é’f T 30%nd Eﬁc'%fzgﬂeatﬁ 6. 819, wryetepsglg parice
B e L AT B TSGR B
respgn\% c‘é;g 1tarr;£%ss lg%t -er c\;\)gdeuct% ]aﬁ G2 t(;‘flmq ZB?aendE:%ggseegl%lén}é%O% Z%Ozﬂm 210

ances be I ng layer

can lﬁt%as@lgy %utﬁﬁggm&rlé%) ﬁStIUI%Q‘lg sucﬁl Qsdca&al%n %aﬁ%ﬁ%krﬁ

partl cl e situated ween the sem con UCt or

differbn& b@tlnveémmeof e csphdilcesSRPNERAS ARl caifleRiSdd ‘ﬁﬁdete&@l{e existence of
exanpl e

an undesirable particle situated between the chuck segment corresponding to the different capacitance and the
mask.

In one embodiment, the capacitance between each chuck segment and the semiconductor mask can
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respective capacitances between conducting |ayer 203
of mask 202 and chuck segnents 206, 208, and 210 can
wheooswesss ed by utilizing a measuring instrunmePCT/US20011024565
as capacitance neasuring instrunment 228. A difference
be ma@tireB: capacitabde nielvrirgapadheheind &@snpatdio bl@poprin€ly determined reference
capaci tances can be used to detect the existence of an
capagifades Ardifeteace hetween @ Imeasered capdcaaicdrad he eferdnteeambitagde can be used to
segnent corresponding to the different capacitance and
deteqt He exigienke of pmundesisablatiatigle piaipted betvsen acapespintingichucksesngetand the mask.
each chuck segnent and the sem conduct or mask canbe
nmeasured by a capacitance neasuring instrunent and

conpared to, an appropriately determ ned reference
g@'&ﬁ {nélﬁéagnbodﬂneaf) F Flé ga% "By Tt% 1e\§:s ﬁéYé‘Efﬂ é advantageously detecting

the presgJ aec (%fta a{l]n %sHa le epamclfa élp]%tecﬁ; wegnea s%rfalg%nglucrognc ? cﬁ a cthuc% se&merﬂ by

deteéfn%ﬁa'&ﬁl‘gh up&ﬁa}é\@)ﬁ& c?us&i?r)g 'Ehgﬁl&{?@éj' ng chuck Segnent and the

iment in Figure 2, the

| NVEgAALel 3QR0vRGReRVIBG foPdeRYifte SXRdneY of @d%&tr%%ﬁ'i@lk Huring semiconductor

detecting the presence of an undesirable particle
fabriSdtibal@breidafRat iR AmS LN “6/aBd BEE O n YREK30EmRofalis vafer 302, chuck

segnent by detecting a change in capacitance caused by
304, ichek @anénisCDE 308-arg B @ n@-coinvtig fiyes B 2 ma3bbngf posts Tlet3a6,tahd3y 8,

exi stence of an undesirable particle during
COH@Mﬂ copguretyoe sdmadonductatt waden 1 §Zhehueki 104 fchuek segmdner! Pie O and 110, non-

inply as "system 300"). In system 300, sem conductor
Cond\mmé}ayes 012, meyatingloog0ld 4. 1dh aredk! 1§ Bgrent 190 @G‘@ur%o@ystealr?@o includes
non- conducting |ayer 312, nountin osts 314,

semlngéuctOéﬁﬁfer§Q% chu&lbi}()fleagil)ﬁtﬂaanc? r@g}ﬁ@e@ ninvxéqngp 3484 Chuck 304 includes chuck

sart o 0 5 S T sl et Py 4?1%?9 ABLIE: igem 30
can I%%ﬁ i22d %é‘litéct ﬂ% gilsteg&q)f ;'n undésuab )f) %wqéne éggamcnas}gé glyuatﬁd g‘ekween chuck

es sem cond
304 ;}Q%eml&ﬂﬂlclroﬁ\%fé%@p ch?thmaﬁrnlerﬂ ¢ Hi 6g3§ét3r &%Mduég'avafe% cfsl%n example of
I ncl udes chuck segnents 306, 8,

;”mmgnmggqﬂg%ghmg | ayer 312, and nounting posts 314 316,
and 318. System 300 can be utilized to detect the
exissinaen Biured) setivd@fttbraafee 3q2ad sithatdd @yer €hugk 304 priirchi @hPrise a
322, situated between chuck 304 and sem conduct or

semig@fl@ror @@ &ial, bygh tssdicariCbetk ANt dividedFtgehnek s§gments 306, 308, and 310, which
sem conductor wafer 302 is an exanple of a planar

are qleict[ipﬂﬂg rsg{p;pq fCO“UE'F anether bagonsqepdneting Hy4rs, gqgh @ ngn-conducting layer 312. Chuck
sem conduct or wafer 302 is situated over chuck 304 and

segmenty 3Q001Pfrand 3 0 dncldeuaing Bestsor 4 ikt &1di348: resregiply aihich provide a
silicon, Chuck 304 is di.Vi chuck segnents 306,

platfagpn W%ﬁ%lmé’fﬁ"t SSRHTORT G Rt P%c"(“rc ‘l‘fg?q % isolated from one

a”‘ﬁun s& rﬂl(l)crt]or ‘t:a%nca &ng‘lfgg“ﬁi%eai%bs suu}g:as tp%r§§?)%22 c§xblée mtrodta:ed into

non-co
syste?nlﬂo ' ﬁﬁlclé(%% JIPHJ%& Bfge (ﬂ?&élé’l n’%ﬂeﬁal s:ﬁéh6a’s plﬁ)‘beengier\%’maﬁnal (photoresist),
respectively, which provide a platformon wh

for REMPRL SRESThduRMHE P&tsqu WRf St 3B0RevRD sefitdidsctst Whter $H3TabdV8he main

sem conductor fabrication, undesirable particles, such
surfadSoffomick 302 RosBuhdssirdb@Iparii€les thhk beoshkG@Ehtell i the grooves adjacent to the mounting
posts, such as groove 324, do not adversely affect semiconductor wafer 302 during semiconductor

fabrication. However, undesirable particles situated directly on mounting posts 314, 316, or 318 can cause

deformities in semiconductor wafer 302 when it is mounted on chuck 304. Additionally, undesirable particles
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system 300. Particle 322 can be any type of foreign
material, such as photosensitive nmateri al

W@ piveneisesi st ), for exanple. Since nounting poRCEHUS2007024565
3 16, and 3 18 el evate sem conductor wafer 302 above

situateld én theBdrob vesLbe fwvaghenoibting pude JsudQégrodve 314, ¢4 esd defdlmhiges in semiconductor
particles that becone situated in the grooves adjacent

wafer 802t ifthe proigletis livge qpogh ®, exendahova sogttiopnosts 324316 chod Gt
adversely affect sem conductor wafer 302 during
serfugksnshowe BrFigues3r nagtigle3&his situgiedenyermountingleasi ¥16 bf cbuck segment 308.

particles situated directly on nounting posts 3 14, 3
Pamf@ 32%an guspelpationdeaiee S (fﬂ“?‘h"t SF'@'ﬁ"“idW‘% @h@@@ﬁd@@b gin cause a pattern

302 when it is nmounted on chu
on s TGRS MRS P8 r"éccbfa&ﬁ'ty .@3}*5@%@1 B e sprigonducor vater
302 gurmg wgts r fa %t Vt\llee H tecélon%mp S(l)lg %u’ent moval afsungefslraglegﬁgc%ﬁ;s fsnuated

er or I'n sem Ct or

bew%%ghegﬂ)%mng k)(%%f 6o%chlu dﬁgi"g I;]Qn'l[iu p t tgrr Wik S{!l g&qs I@ﬁg it tE'PcHQ%e accg.lrate focus

Ofmpﬁ,( otdnfadk@adfrfonl ik wikeh Uat ed over nounting post 316 of
uck segnent 308. Particle 322 can cause deformation

I egh §8tem 360, tethidoRIubtbr wafes S0 WHMAAHGAREs a\06HdBdtivedRtorialVHd CRuck
can cause a pattern on a photomask (not shown in
segniehtg) BO6e308) and ®1 0behi¢hreah@ompised gpnductiel seekial @retiddrett@)Bctrical contact with
surface of sem conductor wafer 302 during wafer
one fngtheri bestyitan300;Thaussistadetbetwtaneavh alndk sgrrme Griehiick segmew 36, 39B, or 310,
undesirabl e particles situated between the nounting
and iﬁ@@?@umr “@f?ug)z cyhe mgpred by roerbingrevtanee mpafueng iBQPMEnE328 between the
nportant to achi eve accurate focus of the photonmask
‘eSPi?éWetCB‘fCh segmet A Swaf%lﬁucwr Wafer 8% digy csprople. dis isigaceiefchusk Segmem 306

ch co es a.conductive nmateria
and BRSO SGIERE S0 Pt S %eﬁsua%w"%%?ef@s’ chuck

segn%m%@é‘%%ﬁl%ﬁdJQBF \Qz{fér {)%e?‘re in direct electrical

ont act one ano In system 300, the

r es]*h§st #hEnGn Qﬁ&%@paﬁ@ﬁ Qu&qy&:ktlc§%gmmtuateh bétween EQHQJ% ment, such
segnent 306, 308 310, and sem conductor wafer 2

as c]ﬁla(keéiﬂnm@%hﬁ' zﬁsfém*@%d@&dﬂ Rhfed) G ﬁrﬁ@s‘nr&ﬂﬁﬁﬁﬁle ORSS ¥ EHaR@ in the resistance
i nstrument 328 between the respective chuck segnent
betwadndheSatitahdurth hferrand\dé @ick3Ehent FDkus, X e lithg the @pective resistances
resi stance of chuck segnent 306 and sem conduct or
betwggnfsemicdq@@Rtoc wafer|362 amd alsgk egmdnts 306 8Q8l and §2(; gainddsizabB@article situated
measuring instrunment between chuck segnment 306 and
betweesithecserpieRieucor Welerfaed ong gomorerpfighuck seprpentsgen hgdefectsidy Bdslexample,
particle, such as particle 322, is situated between a

fesp%?mfd?ém%@ﬁ@meen EPicpnduor PRI audg sk eeres, 306 308, and 310 can be

f th d ble particle ¢
mea%ﬁ%@%‘hrlﬂg1%%%%5%@% Sl e e B 2P of ol
betw\é\@ ﬁ! of%(?es&at?ce ?ﬁnle( otﬁeer ?&cés c-z!-rp l%’(I:SuSedQ(y depetqqsel’gulstgr% t?u? %Esirable

respective resi stances sem con
partlaE‘ gtuﬁi%l@veéﬁﬂé @ﬁﬁ&%egl?hgrﬁ cor%%ndlﬁqgthg’ageren@gs1Han1geez§1#] [h@ pénﬁ"c nductor
particle situated between the sem conductor wafer an
wafe@ne or nore of chuck segnents can be detected. For
exanpl e, respective resistances between seni conduct or
wafleone 3odaniedt, hbteciltansetgiRed Gch3B@k segMént arnid seéniddddeRNwAI& can be
measured by utilizing a neasuring instrunent, such as
meagueed bsd rantacaEeagiting ingrumensdnd donepated ®28 appepdatdly d@reemad reference

resistance. A difference between a measured resistance and the reference resistance can be used to detect the

existence of an undesirable particle situated between a corresponding chuck segment and the semiconductor
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bet ween one of the resistances and the other

resi stances can be used to detect the existence of an
W naensassHl e particle situated between the chup&r/US2007/024565

segnent corresponding to the different resistance and
wafek.he sem conductor wafer. In one enbodi nent, the

resi stance between each chuck segnent and the

s erfihgn indhecnbadinvaf ie Figaa, tizenvem@s eohieeks byys@am foe sdvaritagamely detecting

measuring i nstrunent and conpared to an appropriately
the pris¢nes afiamendesirelfienaninle situptedhetyreamasemicndutitdr frefiercand echiyektspgawnt by

a measured resistance and the reference resistance can
deteqyiag yharpe ingesippn@cpusedrpy thegirddlence of an undesirabl e

particle situated between a correspondi ng chuck

se gp PR SBY S’F‘ﬁé‘ 48%?‘?1’ Q‘F&?ﬁ‘ﬂ'@ EX YR ap “"dﬁSHiPé" patigle fiygigg semiconductor
fabncatlo? @erellpegter refn rred t Slmpebﬁs fytstlc]rg eé(p)\é t n%/gtg{:] i}] chi,xc gza 8%1016%egrgeﬁts 406,

or advan

408, lﬂ Aﬁﬁln{‘)r‘ff‘p lngucﬁr%rl%' 1? m%lu]itlfig%o%g ép4e £1\%Iea%d 4% éo?r@ggn%nrgs%gc'iigerly to

er 'and segnment etecting a ch
chucr< ¢64, SLANEEnFRHURE DS ba){d { 13€noh: %&Idh&lhﬁayeﬂ 19Uhdanth %&%\’1@4 116, and 118
system 400 for detecting existence of an undeési r abl
in syRtévh 100Gh BigddI[ .1 93@erS 2001 seRDE WEEK02 fcRRK ouadnl walstédacmws@ag tnafumem
referred to sinply as "system 400"). In system 400,
428.CMask k024hbdesGlibicdte e groebidactihp Ayer 463 ChaR dosiddides chuck segments 406,
non- conducting | ayer 412, nounting posts 414, 416, and
408,41d8410,mon-¢copdygingdayerdd 3 pairhquutdig postst4d4, @ had arld 419 BystaindOkan be utilized
segnents 106, 108, and 110, non-conducting |ayer 112,
to d%vquﬁﬁncp o gndesigble parile, agcpartiglg 432psigasestibetppen@iuck #04 and mask
1. System 400 includes mask 402, chuck 404, and
402. Iég'i" srheTEnRig 4 Mgkt At tamRle szslamﬁ/h@%fwtvzomml udes

substrate 401 and con uct 403. Chuck
in CAfsli XD 1%@81(4 g"é‘&ﬁﬂ‘}& yer, ggf %8%4%2 ésr?auazﬁ ever chuck 484 and also situated

cO n uct I r St S .
on the%(r.}tozlfgr acqso rlygtratej%g l\élzés%% 2 can ?I Dy éex{ro auet{awo etA)‘r {eﬁ%ctwe mask for
use iff EW“I@:G? %’ ffor@ﬂn}ﬂﬁd@ﬁdﬁﬁpé l§yepﬁf3tc5ncéoﬁ rlsgﬁgetal optﬁﬂetr Euﬁ‘\t%]bqee

bet ween chuck 404 and
elecBEMPEnERMNe malrifTa@ithEbeFormdPsknetddorh SurfR@ o%@sﬂﬁé ﬂ)l‘Bﬁl utlizing a
pl anar |ithographic object. As shown in Figure 4,
sputteia@rocdss Gr@therayieble 4€p3sitin pfoaGkes 408Bstda 481l df vhadk@0k QN &mprise a material
chuck 404 and al so situated on the bottom surface of
with g udyg towabeficlkdof thetviabdkpahH&h, g@inasia dovaapdnkifh glaax tRueshown in Figure 4,
ultraviolet) reflective mask for use in EU
chuck FQ“HU@Y@@W}W chqumemg;nfﬂGglOS,@Oﬁﬁllgc\tlljiqhgrqehye'qallﬂi@cgatqgiefmm one another
nprise a netal or other suitable electrical

by nQREEE Ve TaieB A1 G (et g pifyinclude
ce o te 401 utilizi utter
mou G BEEE 1016 31 BT DY i HOTA ARt o5 B Eh groun hask 402 on

cmm§%? strate 401 of nmask 402 can conprise a material with
a very |l ow coefficient of thernal expansi on, such as a

lo F
462%?%1?%{)@&&9 :faﬁﬁ%tlo H]rd J%ngl@g; SUILCL zg phrgggsﬁn %ara&egﬁ%ﬁuced into

systeY W06 hpaRcR 481 &R b dnG Bbd fdre‘\igl ke, JuEmleﬁb@en{jmﬁtnnﬁFlal l@ﬁﬁotoremst),
non- conducting | ayers, such as non-conducting | ayer

for edalnple. ShAtEGHoumg PRRYUS4, 4{¥and4UBslevard hasht 102 dboheliHe@in surface of chuck 404,
most undesirable particles that become situated in the grooves adjacent to the mounting posts, such as groove

424, do not adversely affect mask 402 during semiconductor fabrication. However, undesirable particles

situated directly on mounting posts 414, 416, or 418 can cause deformities in mask 402 when it is mounted on

-10-
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nmounti ng posts 414, 416, and 418, respectively, which
provide a platformon which to nount mask 402 on chuck
waDs/0&x883 ng sem conductor fabrication, undesiPeEbiUg2007/024565
particles, such as particle 422, can be introduced
chuck AB40 ASY¥iGdnaIN, ¢HaekirabReatticied stuxed 2n BEGodI& batyentmybRin® posts, such as
foreign material, such as photosensitive nmateri al
groofpfldicar @sse ¢fdrmitkoin maskaODIf ee pdiidedelappenatghngexpodibsveddodnting posts
416, and 418 el evate mask 402 above the main surface
414,416, edd¢k 404, nost undesirable particles that becone
situated in _the grooves adjacent to the nounting
pogtise shoawpdmFigise 4y pasidnlect22 B Aituagdovsbnouaiing@pss él6y>f %fl@e&mem 408,
mask 402 during. seni conductor fabrlcatlon
Partigff 21T Q¥ éefﬁg‘ﬁ‘tq“ &38198 42519 [oxp lodnagh ‘?Oé cPeyo ﬁseﬁ%‘ﬂ’ﬁ f“i“ﬁ@"f EUV

llthogr ! 3%14 %’tfr "{e@%}gmrﬁ%u%?]étg @ﬁgtﬁlﬁfgkds g) “0'}2:3%?"”25 ﬁaglcin?e 1mproper pattern
allgnwgrq%ﬁ' L Eeﬁmpcor?du g}rv&a‘te?{: ﬁtssho%\ln i A ) g&r Itg hx? EIQV Ptgc\/ ?ai;hlp Sro\cNgse I:l‘hus

I ng pOS as groove can ca
dete(glgnﬁ o gﬂbgéqge%t ljernoﬂﬁfr? Kndésnglé [ﬁartH@?anﬁJdtbh%& Lﬂeﬁnoluf’f}fng Bosts 8f chuck 404

enough to extend above nounting posts 414, 41
and kB 4024 imPoraRAYREhie R afduBlipBiteth aliBRehtiof i wi2 1S S' t Uat ed
over nounting post 416 of chuck segment 408. Particle
42 2n §attm @US@ndledive imaBiidl, 8., doldicig 14a@03 6 nfackr402,iafd Kk Kegments
402. Due to the sensitive nature of EUV |ithography
406, 40f] arg} 0, @hieh gactsdomptise waondbcavegtakerialf ard in gindct ales@idal contact with one
def ormation regi on 426 can cause inproper pattern
another. Iy sistem 30 the gesigtanad eeoredueathonf clwelf ssgmefits 406, 408oanr 41 Grand conducting
ure 4) during an EUV |ithographic process. Thus,
'ayerd‘@? a2 stide Byt CPtP!ipeTASARTe MEpsuTedRE ST AIA2E between the
es sityated between fhe nmounti ng Eosts of c

respéfiyy 40% © h‘ﬁl&seﬁﬁ%‘ka" 6919pgng ‘ﬁéﬁb‘f‘?a I e’t*‘B‘P‘ﬁc‘hﬁ f SO PRhuck Seg'ﬁe“‘ 406
and rgaask %&C ?n !{}3 eme%sg{gg Qy cotlprfm% resnsté’r\@e mea%m% ms%%mizngmév;[eeﬁ%a( ongment 406 and
cmmﬂﬁﬁ€m49%n and chuck segnents 406, 408 and 410, which
each conprise a conductive material, are in direct
el ageh hit@besrARpAGEIe, Whch Bs RARGIe 3501 BRkted nseuvesya%hsmség%@m, such as
the resi stance between each of chuck segnents 4086,
chuck E@Gmeraiid, #hd O candidtispQRBUSE b B, udae EondiddngQiyemdS kf rfbi2402 2Rk
be neasured by coupling resistance neasuring
undebinglk partidrhusd23hingt inge resistaee bapgertt tonductiplaykr of ehg meskiand the chuck
and conducting | ayer 403. For exanple, the resistance
segnbett Wevsrby oiaasering the aaypeative 4Q8tanerchervagiconiging Ryer B ofrmask 4@2eaid chuck
cou I|n resi stance neasuring instrunment between

Seg“@ﬁﬂi"r@ HO: angeledidble pagticisityaied yvesy te C%M""W@Wfﬁﬁ mask and
undesi.ra articl ch as particle 422,
°"e‘§|"t°[5’é’1f€‘dqﬁ§% afnge %ﬁﬁﬁ&%ﬁf @éaﬁ'aﬁf fesgeﬁt&ﬁ feaﬁta'&mewem conducting

layer 4%9 glucﬁucﬁgagTen%Q% g can gxye% b¥] utlllzm a measdrB 1nstrumen§ such

con e undesira

as regﬁz{ntcé rﬁéaﬁm istidmenfta h %ngfféreh&]: bEtU@e oﬁeﬁ f ﬁ&e ﬂé&&t&ncpseat‘lmg&hen l%%stances

cond uctlng ayer of the mask and

can bERSES (o daNct MR ABMEACOE ah NResirRIARRL I \s’lﬁ;a&@&kv&m{ﬂ&&ﬁckk&?g}ﬁéﬁe n
conducting | ayer 403 of mask 402 and chuck

corresponding to the different resistance and the mask.
In one embodiment, the 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

-11-
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segnents 406, 408, and 420, an undesirable particle
situated between the conducting | ayer of the mask and
wWor@s06688Dr e of chuck segnents can be det ect edPCTFHU82007/024565
exanpl e, respective resistances between conducti ng
an uhdggirable ghpBleaingited bareden s ey oding 40k sedifds aname mdk0 can be
measured by utilizing a neasuring instrunent, such as
r eslihgs, mteemheiimant in Figure Agterinvemion ach@2B:s a #ystein fok advenageously detecting
bet ween one of the resistances and the other
the presegresqf amendesirgbinpapigle sigiaed Repvegren carducting dys of arpaskiand a glfuciggggment by
undesi rabl e particle situated between the chuck
‘hmﬁﬁéﬁgﬁﬁeﬂﬂﬁwggﬁdﬂﬂ?ﬁﬁ“?6“?%% different resistance and
t he resi stance betwe

cad “aﬁdwsgé’%@m i ﬁ‘ée"ﬁ‘ﬁ%‘t{y et Rsa &abwea‘ o
prean?‘m/eﬁttlo%n %? Fahd! gatures ave D¢ el?eft Sl oq fIGweh rf‘§0‘3 qlat are apparent toa

appropriate e erm ne rence resi s

pers&#lI off Bxﬁfﬂ?r? G& 19%% by Qxaﬂﬁ@%g{eﬁga)’- cgr?shsts&f &Cog m@l@ qlhbtstl&ﬁ or may involve

ref erence resistance can used et ect
wmﬁﬂk&&ﬁm&&n@Lﬁﬁaﬁ@@@ﬁh&ﬁhhﬁaﬁaftlC|e situated between a
correspondi ng chuck segnent and the nmask. Thus, in the
e nsgdénirE0tin Figurd igutni@eddo illhdiete thewmehdd s@ps laﬂmcﬁaess)o AAt step 502 of
system for advant ageously detecting the presence of an
flowghaxt 836}, thatop eurfacrof ¢hatkd 04 is tvated dithiedulagreiayar 100 Rdligh tana@nprise glass, a
| ayer of a mask and a chuck segnent by detecting a
cerarpify gpigial.ionothes siitalghidestric mased Ghpck 19é, whéeh tisidpMided infSielyetrienliBisolated
shows a flowchart illustrating an exenplary method
Ch"%a‘*éa?"éﬁ 188 9% ang ‘%%@&‘F‘Wé‘l‘?f‘"&ifye't Hé cpi comprise tijapiye pifrideg material
.n details and features have been |eft out of

C"““f’IS‘B%vE AP &5 Syt cleg ey pPdrE R mARly [ EFEBl of
or q\t r}ar%4 ]p}( owchartrg06 Ige?mc%nc}u tor, wa?er dg % yd civ?{\)lgsﬁlgrglg [I]'aé/r 120 on chuck

consli one or nore substeps

104. ss%seaahamqfeﬁﬂ)g'm%m Qfes qgr;nﬁxch@e'n? enas BRU énn,.n& h(% 108, and

art. System1 ure i's util1zed ustra
110, tLen e J&ngnéta ERauckite rgaltegmcen@sreﬁara%&%y m‘sotl:latlﬁé ﬁﬂr %Zwl@cfh comprises a
flowchart 500, the top surface of chuck 104 is covered
dieledit, e | ABhkaichgl haial ThR Semidbhdeior Gadr 109 Rk $Em&tsa & 108 and
ceramic material, or other suitable dielectric
110, amitissklatilg lay&EH 0@ éan 1ddd muliple cdpaditers, Ghihtri ebelilcabatit@ includes semiconductor
electrically isolated chuck segnents 106, 108, and 110
wafeh {02 pepme elovdudotchyrly sdgagne ps abdtiRy pletan conpri se titani um
nitride, a material conprising silicon, or other
s u i/ ste 396 af Aopeetart S0 thg capepitange e ween %ﬁtfé\‘qka?g@e"tflef chuck segments
At step 504 of flowchart 500, sem conductor

| e,
106, vk%ﬁr a1y 90d 5?“‘{)‘?"8‘&9@6 VHerdP? §n E%’P“ﬁf‘i“ﬂd’y Foupline cmtafefﬁ MERY R
ct f whi
mstrument Flrtre{v/egeg ?}r’ﬁ {e epecotlrv Vi@lck%ggngﬁt agq(seg\ ég{ﬁgﬁ]ﬁr QAP%)’O@S ]::I.(ﬁ gxamglﬁ dhe
capagu:!ng)ce bé@@éeﬁ t,]lb 1'6@ Hd%g-r Qon&%{apgﬁsr 1%@?&% rggagu%d ’bé a)ruglmg

separate at Ing |ayer

capagﬂaﬁ‘c]e %@;sﬁr‘m% ’msirun%nv beedA@hlick &Egéﬁg td6 g sgﬂfc&rdbc‘rf’(lr wafIrhl'é§
sem conduct or wafer 102, segnents 106, 108, and

110 staJ'Hd)S bf MLk 500 the %Mtan@%%eﬁ%@a@d hiQlepyonut ﬂdv@ila@t 500 are utilized to
capacitors, where each capacitor includes

detecs drpre@d btin@hdevigable parddEXiteuted D&t @eep benti@ndutndr véufet INM2CKd chuck 104.
segnent as anot her pl ate.

When an undesirable particle, such as particle 122, is situated between a chuck segment, such as chuck

segment 108, and semiconductor wafer 102, the undesirable particle causes an increase in the separation

distance between the semiconductor wafer and the chuck segment, thereby causing a corresponding change in

-12-
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At step 506 of flowchart 500, the capacitance between
each chuck segnent, i.e., chuck segnents 106, 108, and
wa 1®s/064885 sen conduct or wafer 102 can be neasure€duk2007/024565
coupl i ng capaci tance neasuring instrunment 128 between
the chffa€itafice S @&h ihe ehuchidgriensd e Kimi@RdlictSioatifes. OTHILL) 6% MEaskn BE respective

102. For exanple, the capacitance between chuck
capag BupaetwedrO8mgenducte whieol9d ercitcuck wegments 10 208 amd 1@ an undesirable
measured by coupling capacitance measuring instrunment
partlﬁev\m@rbe%@élp@ sgrpigngistor Ve apthene semdre ofisbhgk seemenigegfnce datgped. A
At step 508 of flowchart 500, the capacitances
d'ffem%weea ogyof & eapaciipsessnd e el FaRpoitansesanclie @set) o defeqt ahg exiggence of

ect the ence of an undesi rabl article
an “‘%Fi" et T ET R ORI OB 145 s AT gippeiance and e
semice cmrwaQ an undesirable particle, such as particle
if?‘ IS Situated between a chuck segnent, such as

gr%ﬂle §rﬁ pat?lf?légﬂcmge b%ﬁm:n eQ&Q:H&L Qs m%gnﬁ rthe%%%con&d@%r wafer can

esira e causes an 1 ncréease 1n
be mga%}af @%'cﬂﬁcngﬁc@ tn@zﬁﬁ:rﬁ]g %&Mﬁ%n& J&ﬁ]pﬁ*&fﬂ) %&H&EQT d\é@nﬁfed reference
and the chuck segment, thereby causing a correspondi ng
capa6&ilIRBIRL diffeleRte b&wRA S nbANEEaPREMEAR hbRfRhClpa SR EAMbe 8adlo
t he sem conductor wafer. Thus, by neasuring the
detedt @8 PEsBihtewe arOaRaEdblepRtds siliaéd e BiaenehiresnaihiCihdk sep@k fand the
102 and chuck segnments 106, 108, and 110, an
semigondlewi wadsl e particle situated between the
sem conduct or wafer and one or nore of chuck segnents
c arThtsein ghe embadiseent imFighre 3. dhe dnpyentiomishipsenmeshnd fesfadwanfegeously detecting
capaci tances and the other capacitances can be used to
the PEfé“l"%"‘d’tf an ‘H‘éeslé%?eé’f"é‘ﬂ% Htuged betyvesnidrask gnd p Prucksagniepichy detecting a change in

canacianca ‘g 3 en the chuck segnent corresponding to
p?ﬁ% &Wf & BRI lhaci t ance and the seni conduct or waf er.

5 ﬁmgghﬁg Rhee .u&snsmg ape%&pﬁ%&ho'a %c%%gto%ﬁ‘gﬂboﬁgugﬁléyhe

seg nt an sem conduct or neas

preseﬂt 19@9(@)9' EANRGQR QMdtﬂ& hh\Q%Lern WL of ﬁMhﬁ% ﬂﬁteaﬁe k&reﬂﬂo a
appropriately determ ned reference capacitance.

persdiiof Sr@RLN&A DAL We ERr aMRAS WeLHlayGaRACH bRIE Bord Astbdd 8r may involve
ref erence capacitance can be used to detect the
speciglizeSdqeipment afmagerialsl Ad@s Wi @lHeartparti cl e si tuated bet ween
a correspondi ng chuck segnent and the sem conduct or
wafSgstem 2DP inFigurer? i ibized ndoibl ahirarethe methpdfsiepplin Bovishartt 0@ At step 602 of
i nvention achi eves a nethod for advantageously
flowehat et thigp turece pf duckRB4is efvershwithrinpagiing ddypr@2( avhich ¢ap omprise glass, a
situated between a mask and a chuck segnent by

ceraraétnét&rtail ﬁgotlgr Elﬁﬁlllf‘gjéelqcﬁlc E‘é‘ﬁ%l Q%ﬂt@“ C"Qlfg édlvg?d lpﬁélectrlcally isolated

enocR Bl 254, 2o MG BBy At AT Ppel . on comris
titanig& %ﬁr?a‘lgt rﬁa@“ﬁ?&dggg?% s(a?co{[l <§lh g%ﬁ)t%khe?ec%caq oengucy\geeréa{elafqve

eft ou aren

Peng QL ok oot b0, Rk bbz, Wik 1h&ud@sraondumg 1a9efmln@sub§me 201, is
st ep may consi st Of one or nor e subst eps or

placeld BVed hﬁﬁ@auﬁ@ﬁﬁ& #doioR SfhciCfd sRABBLcorfuctifBlafk b@l &masﬁﬁozklmm insulating
In the art

layer 220. Mask 202 can be an EUV (extreme ultraviolet) reflective mask for use in EUV lithography, for

example. Conducting layer 203 of mask 202, which comprises a conductive material, and chuck segments

206, 208, and 210, which each comprise a conductive material, are separated by insulating layer 220, which

comprises a dielectric, i.e., a non-conducting material. Thus, mask 202, chuck segments 206, 208, and 210,
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System 200 in Figure 2 is utilized to illustrate the
nmet hod steps in flowhart 600. At step 602 of

wo b@sobiss 600, the top surface of chuck 204 i BCUSBDER4565
with insulating |layer 220, which can conprise glass, a

and D@llagifg 18yeN220 e4ni férn, mulllple@ifaditorsSutieteabdh@apdti®t iaeided @nducting layer 203 of
mat eri al. Chuck 204, which is divided into

masle?08 ¢ an plate bnd aichk segmeht chogher gl@gnent s 206, 208, and 210
by non-conducting | ayers, such as non-conducting | ayer
21 At stemfP6 e bfinyichag'd09, ihe savaditance batwdeeieach chugkesegmentaile., chuck segments
conprising silicon, or other suitable electrically

206 8% em*étl? Rd ceprugting pyves 2031 mask2p? is mgaseed | coNRNREFARACKES measuring

whi ch i ncludes conductin er 203 and

‘“S"%‘U"Bk%zf‘ g‘f‘&‘eeﬁﬁ‘i respepiyye HUEEEEma\AT anﬁ%grrgdi g3 By ermps deon
capaapmcfel%etween cf? pe rtn h%%% c((j)rliI tt?g gyer?% m%%%O? can gameasure%éwuplmg

nsu I ng ay er can

capaFlﬁiﬁ{I e e u’isﬁ PAngegn cfng( Ise%glgdé P43 amagb%f%@r{érl&grggﬁ (g“fngrms

ography, for example ucti ng
20201 st 3t ARt 6BE The RapaRRAGHediRd ameﬁ B flovRRG RO HE Ktilized to
segnents 206, 208, and 210, which each conprise a
dete® @3 PréSehde\oan TAlSK bR [parti@d uS@DBIVInSAsKN?2 hridghlcRb AN GVhkdyser
220, which conprises a dielectric, i.e., a
undesieuble partick) Quich Mmgpartielt 222 iabitatddidsveenirtilck 243 ent Glidi@kchuck segment 208,
segnents 206, 208, and 210, and insulating |ayer 220
and p@k 292owherundesirbtilqragicle aquses pit iodrese inthe separg@e Histargp batweenthe mask and the
I ncl udes conducting | ayer 203 of mask 202 as one plate
chuck prgmept,dhstrbk cayvngieprespeadipgrhtngein tscapagitancapetegen ﬂle e*wek ©gment and
fl omchart 600, the capacitance between each chuc

the raagly Ry by meaguring tmfa%’ﬁwgeefgwéwges by D LAt eEng 206, 20
d 20 K

and %@Eﬁgﬁvﬂfﬁéf@@g s oihess T P e PR %’gseégmwe

dete%{!]i.e rd‘i?f’?épeg%tbet\&gw%geu(% lﬁw% mtarﬂ:‘és agl {Ee otgerr] g%)%ctlta n rfal}é used%qz%%ct the

€ capacltance
exnst@lﬁgof(ﬁg GQU&&&IQ&rtlc@Xﬁfateg Qe?’wegil thgar%&( s%nt%@x?esﬂﬁdﬂ%\@% Elﬁigrem
by coupling capacitance neasuring instrunent between
capa€iRb@knSRomBINt 206 and conducting |ayer 203 of mask
202. At step 608 of flowchart 600, the capacitances
neds ore@tlbaimedt, @PcapitGanod befvleimathachiick 6dMerd b thitnhaki @6k rhe@sured by
detect the presence of an undesirable particle
a cagfitap@ reduting tinseemeniapd ¢ompY &1 ta arckppropraalel y2IBdrmindh eefereace capacitance. A
undesirable particle, such as particle 222, is
diffesginge bgtveq ajmspsyisd eppagiteangg anf the eeéemgpﬂ capagitpa¢e ca'sbe@ppg ddetect the existence
segnent 208, and nmask 202, the undesirable particle
of ‘“b‘t& gable ppr “?'ﬁ%ﬁ”‘é%i’é’é‘“?‘ﬁ‘ atCPfées@é‘ii%&%t"ikéﬁmﬂ‘i“ anddbramasihet ween
uck se ment her eb ,
cormue B R ‘"&eﬂ%{ﬁg'éurf f e 'évef&'gb%f%ﬂeéh Rl By deccing
the prers]éill%ekof?rae %qesﬂztlblean le snglatn;ﬁb t(ween a mask anQé clgjglg%gnﬁeén%ﬁeteﬁ(mg a change in

Ive cap ances etween nas

Cmmgggg@g&ﬁbgggpmggﬁ and 210, an undesirable particle
si tuat ed between the mask and one or nore of chuck

S e gRRLSHERA NBRhELHIREIRE an Aelilf} RERIIGEREE WRRBMEYARneRof the
t he capacitances and the ot her capacitances can be
presénSi@eniiod. data@Gietailshed featirsstheve®eenadft cafbf oNBSt 708 kHakare apparent to a
particle situated between the chuck segnent
pers@Off prdmppskill inghetud Ko exadplé,faseemiy cospad iobeam gere awbsterisloemay involve

mask.
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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In one enbodi nent, the capacitance between each chuck
segnment and the mask can be neasured by a capacitance

wWOore@s6488y i nstrument and conpared to an appr opCT/ESBDY024565
determ ned reference capacitance. A difference between

flowéhalTR@S ¢ mendiAg G et FN GsPlaadiithvérRuck Bf4e CRIIK 804C@RenGd diaded énto
can be used to detect the existence of an undesirable

electpently isdlhtel chidk segmerds 106.t30% emi 340 byowon-esidamick Imgrscdnehck non-conducting
segnent and the mask. Thus, in the enbodinent in

layer51 ¢y gprecodprise Hianiimpitside. ia owterat bimpuising sdliconperrothdr shigable electrically
advant ageously detecting the presence of an

condygiyesierilsi %e"p%zr“iupell veafes ?‘?2uH%‘%?’c?oﬁeftsméﬁ"daﬂwa@?éﬂ&h gndghuck segments
chuck seq! detecting a change in capacitance

306, e%gr@a'%yhf%@c*pémweréondtﬁ?w&mﬂ BB oL G it one

| lustrating an exenplary nethod according to an

&hibodi nent of the present invention. Certain details

and At S%%HE S‘rSﬂoQQM.? 7&etﬁpre 1s¢afn%e bg enoe];chchL%E\K{‘e:g]ﬁggnﬁ Z (Ruc'i( h%nems 306,

are apparent to a person or or nary s

308, EQY 316, &mhﬁond@ctémr 109¥% nﬁgsnx%h Wcogglmggﬁstg&e Mguﬁng instrument 328
‘'subst'eps or may invol ve speci alized equi prent

betw%t{lﬁrrésﬁécﬁve cRRk kBRWank RentiddBdudbol wafep¥ G &6 &Qﬁ)]e‘ fRe Ehlgéhf:@bet?!veen
is utilized to 1llustrate the nmethod steps in
chuck ke@inerin 306tand@ficondticts twvafer 300 2an®t kBwed B cbuphfdQesistance measuring
sem conductor wafer 302 is placed over chuck 304.
instr@ren Cetw8@vchuckisdgmbnt B add sem@ediuitortvafeedo@ctri cal |y i sol at ed
chuck segnments 306, 308, and 310 by non-conducti ng
I ay‘é ptep 708 gtftpwakart 7efh the m@mtSimgﬂteéyeiep Hp2f ﬂwhﬁrtd@%it iitdiged to
titaniumnitride, a material conprising silicon,
dete%thﬁ gieseaggiof apyndesizapl BifPﬁ“?:%{H‘%‘? betyprd SiOPRICRRYat PO aad chuck 304.
ctor waf er 302 rises a conductive

wheRg L@?ﬁsgﬁ < 3. o 8i<Pa§‘é'§Pr%2nF§““§'6%b"' o e 355, e e
segm%ﬁ ar%rgrgrrh%oendl?:to??a l"(ﬁchun\d,esmma L %FUIHQ ca’use%% ¢ al%ge mqufd'&sls apce between

anoth

r ca one an
the SQI‘LI%J}%F gvaerqu thd Jﬂ@ck gg%'enﬁt IS %y R@Jsm Gxe ?@&e@nv@ lrneggtgnces between
segnment, 1.e., chuck segnents 30 and 310, and

SemiSARICEPRHBHind Wabedgmie 3065 30%eAd yroesia dae{esx%até Bhrlicisituated between the
resi stance neasuring instrunent 328 between t he

semidRBYRBE (i fer@ndCdntl GkmdBE IRIOK segiitlts & Be AQEEU CFdD Exaihple @Espedfive.
For exanple, the resistance between chuck segnent 306
resis@mds wovrercondendtanr wafed 302 arf@@Ruck segmines 306 48R argd 1(Dyan be measured by
coupling resistance neasuring instrunent between chuck
utilizéing @ msprrnBBtreedt. Sieinds conanse mersuring frsrun@ @ 228. Ay diffarespe bEO@en one of
of flowchart 700, the resistances neasured at step 704
the resfstapqerARE Fa piher 7RyTange R be usgd Apdtertdheguistence ofian gndsyiradleppgticle situated
desirabl e particle si

tuated b
e R TT O CUEPRR S S ehTRien 0 IREHogheor vt

u nq SI k ag) dm%ePtatExé rleglsltaenﬁe be{‘(J %(I;]n e%c% CE Eel r%clﬁ an%%he s?]mlco'r(xductor wafer can be
Sit ua ,

measifed UFMS]S?‘AQ& me@ﬂgng‘r’}nsﬁfgrmnpﬁﬁl g&ﬂ@glgﬁto%zp%xropnatt determined reference

undesi rabl e partlc e cause In the resi stance
resisRfe VR @fffeleht@ b& R & MRAMED Bdistn@lafd m@i@féreﬁ&eesﬁtlaﬁég Kan®€ @R detect the

Thus, by measuring the respective resistances between
existence of an undesirable particle situated between a corresponding chuck segment and the semiconductor
wafer.

Thus, in the 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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sem conduct or wafer 302 and chuck segnents 306, 308,

and 310, an undesirable particle situated between the
w@eesoemssict or waf er and one or nore of chuck BEDDB2T024565

can be detected. For exanple, respective resistances
detednieg avhaige meesisaodedasddoy thapdrede. 302 and chuck segnents

306, 308, and 310 can be neasured by utilizing a

e &saurei8rslgp vis A §owabareit bsfratgip ethexersplaresetsd arrod ing®as embadgnent of the

i nstrunment 328. A difference between one of the
presqniigyegtionn Eerginalptailstapdfeasurerdinverbeasileft oyt @awchrnB0P dhay psergipareyt to a

detect the existence of an undesirable particle
persagjof ordipgsyskilbip (e &t onexappier@RteR By FaRHst of SReroB BPTE SESERy Of ey involve
wﬂﬁ¢% di fferent resistance and the sem conductor wafer.

e%ﬁ@mgﬁﬁgdwwgﬂfas?ﬂ@"W@?thance bet ween each chuck
S e%m? 1ndF1gure 4 i3 | tﬁn zec(:j(%o ﬂus?r t(e)[he me Eoedrstegsam ﬂowcharhefsgs X‘t steP] péé of

SIS ance nea

ﬂowg\&? ?(%pﬁlésﬁh(ﬁl MmQSLCWdEQ c@r%qctirng fa%ﬁ E(ﬁtcaﬁd sruﬁﬁrlatg' It(ﬂng ﬁlmﬁ:@over chuck 404

erence between a neasu resi stance an
suchkHaf Ghdatting Ia&&sﬂ)ﬁ&f ik 0L &hh Qﬁa&%@ﬁel&@icﬂlﬂs@l‘&&d &hh& segments 406, 408,
exi stence of an undesirable particle situated between
and 410 CMIask @6PAN B AEUVNEIGKmS Q@EHVRIR) rdliBdivé MRk Ff e GO AWIRhd@Faphy, for
waf er. Thus, in the enbodinent in Figure 7, the
exanipleyaath tdndurtigpd yieed0@ sangom@ tsdrodletd] or oti@elandableatrecickdly yonductive material.
detecting the presence of an undesirable particle
Thusg¢ondyating day et hefemskt 02 eviich omepriess @ contygfivemagrid, zad dinckskgments 406,
segnent bydetecting a change in resistance caused by
408, @Wé“%a\ﬂ\tch eq%co"mrlfgarc@dsc“s%mmwlaarf inslResrest qontpqt wisksene altqthqg
exempl ary nme according to an enbodi nent of th
p r eébﬁ‘ﬁp 8P‘i‘1‘€fé‘ﬁ’t”‘fh6‘h80(’d€er ‘F%ﬁ“i‘?“obé'twé?"l eachghik fegment - %s“hl‘f:é\%mems 406,
t hat arent to
408, réir4sl% An Cfon(P Fta\g gaé?rg}bf c\ﬁ‘r:r]a?( 45%0;1{1 € mgﬁre ﬁs?ua]gﬁ é%tlaxéce mgasurmg
instrt?nqeﬁlpﬁﬁere%ﬁ) 2 *e pech'L ch?nﬂ( JE?J ceonéu%tprksgtlasgsltf)?gf y4l92. For example,

Ve Specl a

the rés@taﬁé@ Bet@deh chugly é&rﬁéﬁl éfbg QndI c@ndﬁ&tﬂg fa?e 403I o$ m!ﬁ( |4J)i c%@ge rﬁegsured by
illustrate the nethod steps in Tlowhart 800. At step

coupﬁ%es@famfe'nﬁ%h@ﬁﬁstrﬁ%t belfWR&KhdtR Zegmm 4 und é'bﬁdlddﬁ*@%yer 403.
conducting | ayer 403 and substrate 401, is placed over
C hue kiepldD4 oSlv@/bhatt 36U, the exsictarcésimgsulcaytetep dA3f Ddwchansko £O@ilized to
is in contact with electrically isolated chuck

detecs the presas ofldpaindesdiG8le paticde situaled betivies kond @Bnglayer 498 obmasE4O and chuck
gﬁxtrene ultraviolet) reflective mask for use in EUV

404.| When e'glr"d?ﬁmb‘e PRiGiFle. sy Rpiagicle 420 isstatgd batweag2 ¢ha§kéf=gm$w£§u€haﬂﬁ chuck

rise a netal or other suitable electrical
Seg"’é'ﬂig&ﬁ &1djamaskyihe wadpsifpble perigle causes A gange; "h‘@e Tesigaare b&b‘ge"d\‘e mask and the

ch duct L.
chocK R Sl BT A ORTE BOR AP IR B R Pl gk 402 an
chuc@segrg%%g?i I4USS tl(? rJl und@g%le d)faxln?lf: ?lugt lw%%llobecn(%{gl%]aa tonevgr mgre of

g L e

402 £l cHBISH AR 4062B08DMd FRAGH bEhkaddded 6 PU ML PImdaBSihShanmeént, such as
nmeasuring i nstrunent 428 between the respective chuck

resis@mg AR tring MErGRAdaL t A differbray BwediOdhe of thd essskanék® 2hd tHe@ther resistances
exanpl e,

can be used to detect the existence of an undesirable particle situated between the chuck segment

corresponding to the different resistance and the mask.

In one embodiment, the resistance between each chuck segment and the mask can be measured by a
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the resi stance between chuck segnent 406 and
conducting | ayer 403 of mask 402 can be neasured by
W@ oplo6asgs r esi st ance nmeasuring i nstrument bet wee€nUsivOTH24565
segnent 406 and conducting | ayer 403. At step 806 of
resisfahc@ we dsartidg ii800pentdA®compaedsth anpe®priteSideinea tefeddnefresdOdceOA
flowchart 800 are utilized to detect the presence of
diffegencelprrdespiamgiphied pastincedng the refarategebisbatewsres ueed tcigettithegxistence of
| ayer 403 of mask 402 and chuck 404. Wen an
an updetirall¢ pagislesitysigd bateqera cograpppding chyak egrednkand g masks
situated between a chuck segnent, such as chu
sedhini thegmbodipegt in Figye § thet'Wém'amféWf éB‘F‘EOdﬁ%frat’YaE‘F%"“S'Y detecting

cause the esi stance hetween
e FE R AL S BREAY e RE SyHEBSLT AGh e PECBEE s chage
rmm&%?kﬁ% g§ mﬂémeen conductlng | ayer 403 of mask 402
d gnents 406, 408, and 410, an undesirable
pa r"lthh &s%xs&ls&aﬁ’ %o@éj thp E&é@ﬁ?&ex’itﬁﬁ dyﬂﬁ§4§ %@gm meme‘{‘hrod FEp EuQanQafgeously

chuck’ segnents can detecte For "exanpl e
detedtiBSBE&IsteH& of Suh&bipBle %z?ru@cestn\ﬂ\ﬁ%rﬂ)et@%qgﬁﬁr nﬂoéré% ©bbjdd Juchhs a
mask 402 and chuck segnents 406, 40 and 0 can be
semiCERABIF @&ferldya ithdghabiit Mgk AndBASAKILY Riastirihg b CMARIM an eRbtGill S
resi stance neasuring instrunment 428. A difference
charfgetiwe snichan@p@ftantdre resstgics tf@meitsy aadisttviebrethexdhldrand the planar lithographic
resi stances can be used to detect the existence of an
objeq) padieed iby thp hrelesiralrl¢ pagicle. Biistappateado bretofierdinary $kel iv e arkthat the innovative
segnent corresponding to the different resistance and
methpgfanchyggms dessrisA Bereimng ¢ wbipad to fabrisate mredustionienaicopducipedies from the

each chuck segnent and the nask can be nmeasured by
Semw&ﬂ%W%fﬂwd’ﬁﬁ*agumgﬁgh'? mf{‘wa??emhe %f‘at%rﬁfswdni %St%i‘i‘f as described

abovgII ]?r C))errnI |§t,te,%%,{)g§n£ t%at ungesuaq)le aa’tl? %gwre?l I% éhuglggs t(}ﬁ éemlconductor

ere ween a rreasur esl s

wafef (’?J el veBffe (h a(l aﬁé Ao z%k)%?er}bf)o%te&g‘ae H’le %10%#&8811wa¥ep§ n con\;\%ue to be

exl stence of an un esli artic e situated

com@et&@faﬁrﬁ‘:&@@ﬁ@ br3BLcRANGK cad SQNERIm BOLmIcBRuIBR Hfer sDMbRicatei N
t he enbodi ment in Figure 8, the invention achieves a

e tF@tkhd 6 veaisiéanbRGRIRUSEMioA R 1s@fahifddhadvak iR tdakifeytafveQfed for
an undesirable particle situated between a mask and a
impleneuirlg tgegier of by pdehoikitiog wihoatiapugég from iteSo@l BaREver, while the
caused by the particle. Thus, as discussed above, the
inverpoekae hten deyuridpd Vidpgsifio vefalase ta catyin embndanvats, mperbrodf drdinary skill in the
advant ageousl y detecting the existence of an
art woyid|apprefiath fhat changes ican be madetiy fprreend ldespilneithaut dengttiaggm the spirit and the
I'ithographic object, such as a sem conductor wafer or
SCOP%\"fl heifeyieaphiue MRESK! ibed,gppodimerps gEglo BS/condgeed i o gespects pdligiative
o s e e B el O Pl ol hoaricve
emb&i 9& d&ﬂ%eé ﬂ?eumuﬁlé‘ ?argadlel otf rg« Qaprlé]rl Qme(?lgj ﬁ&‘ﬁcg‘t%“ssfnq SM&I&Q#S

esira parti rent

wnhamepna,cgmowstopkaftmsvearot, that the innovative methods

and systens described herein can be utilized to

f alyhisCaétRodRROGGH foPdbieSETe G AMELT biDindElir®Fe paftiBUIrMEsemiconductor

sem conduct or wafers and/or the |ithographi c nasks
fabrictsiechava betdiescribedent i on' s nmet hods and systens as

descri bed above. For exanple, it is apparent that if

undesirabl e particles between the chuck and the

sem conduct or
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15 wafer (or between the chuck and the mask) are not
detected, the sem conductor wafer can continue to be
waeeovpletsed y fabricated and production di es canPCEES1007/024565
fromthe sem conductor wafer so fabricated. Fromthe
above description of the iquaavsion it is manifest that
various techni ques can be used for inplenenting the
conlcept sA oéthddtie dgeatisgeaxistenog wBamtunpdgsiratle pindnlet (129& pegween mgjanar
fromits scope. Mdireover, while the invention has been
“‘hoeféefﬁcrqbi?@d"% thff‘ké |94 xdufipgsemigdnduceon fabriqaiencer t ai n
person of ordinary skill in the O art
lﬂ"’d‘“&ﬁﬁ‘ﬁé?jﬁi %ﬁ“@r 't"l’?&faplh“h‘ﬁ’if@‘é’geré H4hcH& nade in form and
. ut depar fromthe spirit and the s
of 'P%%"‘i‘gf{%/@gi’ Frpge ‘“1‘1‘1 %S‘ Flecuakdy ?Cﬁéﬁ‘céﬁﬁﬁi’oqyﬁ’é%'{"&”eﬂ}sp id chuck
pect's m§déllustrat|ve and
B&"Under st ood that the
|nvent|on is not limted to the particul ar enbodi nents
descri bed herein but is capable of many
reay r ang&ERBh of RN 1fvine@ih kAdiSianadt %Mbjetzt%td s@flRonductor wafer
wi t hout departing fromthe scope o he 1 nvention. 5
(02yhus, nethod and system for detecting existence of an
undesirabl e particle during sem conductor fabrication
have been described. CLAIM5S 1. A nethod for detecting
exi stence of an undesirable particle ( 122) between a
pl @nar |A prhdygioa pdmieondbioedy fabiisgedfrootraid ken(icb@dkytorivafer mgccordance
sem conductor fabrication: placing (504) said planar
withthermsthgt fskime? obj ect over said chuck; measuring (506) a
change in at |east one electrical characteristic
fornmed by and betmeen sai d chuck and said planar

I|thogr hi b' used undesi r abl e .
bart 1o e i SRS Pt Bt ok PR Aayine o
[ is a sem conductor wafer (102). 3.
amé%&@%gﬁ@ﬁgf&, gkﬁ%gﬁductor die fabricated from said
sen1conductor waf er in accordance with the nethod of
claim2. 4. The nethod of claim 1l wherein said planar
|'i tshogr a@ﬁbcﬁlctﬁ)hjs@rﬁdonduSton&iimiéatédaggailizh@‘dﬂid']ﬂasﬂin accordance with the
conducting layer (203) facing said chuck. A
method ofdtladt 4.0n sem conductor die fabricated by utilizing
said mask in accordance with the nethod of claim4. 6.
The nmethod of claim1l wherein said at | east one
el ectrical characteristic is a capacitance formed by
and5 bet wbe pretagi off claim ciberain spidsa jegbt prie glegirical dharpeirgistigptd qapacitance

and sa1d pl?anar%?m%r%%%c oglect ﬁuseg h%sarddm

formed J)y and between said chuck and said planar lithographic object.

7. The method of claim 1 wherein said at least one electrical characteristic is a resistance

between said chuck and said planar lithographic object.

8. A system for detecting existence of an undesirable particle (122) during semiconductor
fabrication, said system comprising:
a chuck (104) and a planar lithographic object situated over said chuck;

a measuring instrument (128, 328) coupled across said chuck and said planar lithographic object to

-18-



7. The nmethod of claim1l wherein said at |east one

el ectrical characteristic is a resistance between said
wehwskeasxl sai d pl anar |ithographic object. 8.PEI/BEyIDEIN4565

for detecting existence of an undesirable particle
detedt 3 ZhdpgeGiiidt 1eBd oeRIFHIGANGUGHOKtfaed Bahd BfiveeSAldPlasa Hth8Aphic object

conprising: a chuck (104) and a planar I|ithographic
and @ljcRek camiet] batagidindryienble pariide sitimed bogtween Raddyglanai ligrgraphic object and said

i nstrument (128, 328) coupl ed across said chuck and
chuckai d pl anar |ithographic object todetect a change in

at | east one electrical characteristic fornmed by and

bet ween sai d planar |ithographic object and said chuck

caused by said undesirable particle sjtuated between

sai’d pl anaysFm Pfrfé?g'P 5%‘?“3“ *8&5‘1*’@8‘? lithpgraphigiobject j§ g sqgnicogductoyafer
(Kngysten1of claim8 wherein said planar |ithographic

bject is a sem conductor wafer (102). 10. A

production sem conductor die fabricated fromsaid

sem conductor wafer by utilizing the systemof claim

9. 10

A production semiconductor die fabricated from said semiconductor wafer by utilizing the

system of claim 9.
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