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WO 2007/ 040855 PCT/ US2006/ 032757 STRUCTURE AND METHOD
Wb Mk TANEOQUSLY DETERM NI NG AN OVERLAY A Y )
AND 'PATTERN PLACEMENT ERROR BACKGROUND OF THCE:%%%MGG’%ZW’
KBTI R AS MR TIROBINDR AV B EAREFUSL Y DESERMININGE RN DVRRLAY

rel ates tottFtéﬂéﬂé&Q&D&%QthﬁELX@E&E&fgﬁﬁﬁgtand

circuits, nore particu t0 a
structures for estimting an overlay accuracy and a

pattern pl acenent B&CKGROURBEE ine frovpRmenand

L Patiaeim ed material |ayers used for
aﬁ?fﬁﬁfg%%§%$%¥ostructural features. 10 2. BACKGROUND

AR'icmﬁ@epF H’ﬁ?ﬂ“@aﬂa@ﬁto(ﬁe fl‘ﬁd_@f %‘e‘tcrt_@e plintegratedsiretits ggd, more particularly, to a
methbdind gnated fe eﬁtﬁzlwhﬁgsan dverhy |aé'c@1%cyt dnH'X phifel %ﬂ;ﬂtﬁ&n&ﬁ error (PPE) in forming and

Paﬁeﬁlglg gtlra&%#%aat%‘lgg Ff;ers%sed%or fa%nca? Tlcrg?%%cmrg{fe n a mterial

ropriate su th"4s a silicon
substrate, a silicon- on-insulator (SO) substrate, or
2. othgbKQMduﬂﬂgm@arrier mat eri als. These tiny regions

sely controlled size _are generated b
F ?ﬁﬁlcﬁl ?{gmwtslapliugls slugry%sr m?%;a (grcllr(‘(l)!l,t% rﬂ:&ures tmy regions of precisely
con‘-"ﬁih’éﬁ’@q o bhf@gn@pthy matgrfag fayer ofaplapméraibt erbstratemols astal sdiaon siifstrate, a silicon-

0n~m@%dt&| @Olpﬁlbﬁra@ CEBLSsufiddet LE rtldtc}fﬁls woer ﬁly'?cglt;ny B ;S‘r@clrslaly !controlled size
in a certajn st aternlng process

e
o sSherisd B DYEPIE Thlproiel T RGO ROMBFREER, AV g gYatiph ceposton
oxidahen irpceatsedd the likke fvheren, ttypérsiy, tileayt in € rtain StageE M patkdking pRocess, a mask
layer %ﬂ&; 1*0@%@ bver rfﬂ@}fnaﬁegﬂsiéyélt to @; tr {ed E‘Ba&éﬁ&ethgsg {rrﬁrqg :%X g?n%ﬂﬁy, a mask layer

ayer of photoresist t 'S
may ciops(m[t] g’ﬁﬁ p%fome&% angans oﬁlllayeﬁ@f pthpltéremtltl}qug p%iﬁﬁlp by a lithographic process.
During rigcib@raphib @roc@s i tad reﬁiﬂynabe)e &prlntdodﬁeﬁ adn@Ckh® Rbfr kuiBceWall @en selectively
expos@d"t%fuﬁt‘z‘nﬁoléq aﬁa oﬁ%rl aec%;res O%dl}{ li G‘E ap ¥ r{n’ﬁk OSucllll atﬁg raégcl ele, :Ehezteby itmaging the

radi ation t roug corr
reticlegRaiteqn o rgpist layer o fe-'m A lpfert & eme th?fagr aﬁ@er ﬂwelop_a@g vhemhot@ree:st depending on the

type di@dsiedBitild ekt bRbBive JedY Bl difbsédofioms dr @fc%&f—e}dpé@«gﬁomoms are removed to

%nn%pg'ﬁwgwwAftq£?Q%¥5ﬂﬁﬁ the phot or esi st, dependi ng
esi's posrtrve resi st or negative

resist, the exposed portions or the non-exposed
poﬁ'lﬁde QI&SdnﬂEr@xoﬁﬁcmWéeﬁgtt&ﬂs infs %5 mﬁaﬁ@ tﬁtgg%t'édrc@tgux@ gl s@é'aﬁhyhcﬁcreasmg, the
[

e otoresi s nce the di mensi ons of
caviya pif HEP1 RmieB BRSOt bt PAFEgP AP BaNTe] PP et eoltion
and owtleadivkagy dfeorimabehfbrichtira prodsee oo itpnrespbct, ks eldtidn@y considered as a measure
for spmtrtlgeﬁlawﬁgscgmﬂﬁﬁ tofp%trrﬁruﬁﬁm Qéé/x’?na%eg uﬂa%?éon&% oﬁ&éﬁeﬂ%%mfacmnﬂg

requl rements w-t reg ar to resolution

varitighe O Rpor et e 1 FRPEAPE dhe FRUNIOE S TBRNH 5% e Slbgaraniy proces, in which
pattertistogained Sip &€ tphoter@sio bikktiotard SpticAip SibGeFralioa: MbsFRASI4IE optical imaging
systenf 0fher§f3f%%r£a¥ Efﬁ)gts E[IQ %qagqu §tjea%ﬁ)¢gﬂaro??$ ltl aéé ]p{:ertzeg H‘ tﬂe htﬂ%grapﬂysystem such

size i nages und
as ““%%?%ﬁ‘ﬁ@?ﬂ%ffvatﬁnéﬂ’?@ﬁ&%ﬂ‘@%hrg oveard factor in

i nproving the resolution is represented by the
ont ai ne

l I'Ithg B%T@g)ﬁélg R (:)*s(r:p ic lma(ﬂ.e%r 1saelg\:genéel 23 orfapt in frFa%H $ VLY 5194 feagjre sizes, Of
at Ieast W@pg@meswmaecwhoavem l@g;p popurhey mn@gqhng alg@]amtr bnpositioned on the surface
of the fubgfaef Q&;ﬁcallﬁ rnﬂ?&stxﬁtfhfr&r $uSh a%ﬁrﬁegl’@eq Rirdufds, §§e%’%ﬁ%dtc§ﬂ by %ﬁéﬁt{zﬁly patterning

r es of I C SyStem

matemﬂ r?ayers %1;:1%%161 a ué?f é)ruls\ﬂﬁgfgswcdrgaﬁeinﬁl lgyfc ][bg%ﬁgp:ﬁlﬁldelﬁmﬂpetﬂ Q{quamther Each
patterrx)fon@elden loi sgbrequesunada@izlibed hasThebeqpligrleil tty a abrrdsixmrding pattern formed in the
prewm!rstyt J&Qé}ﬁe@%‘dt&mﬂ Hﬁg &itlin ! sﬁecﬁ%q {eﬁgtﬁalué/n toEEQJeE aﬁ}fresé Fetgtstratmn tolerances are

tin ver mal | feature Sizes.
caused yy 506 17 BFtna?féephOHtﬁtr%v*@rge "Péhet Westrale g RcRprppifopmities in such
paramapind @ resist ﬂhWHQ& balingbemposird, | Rpredle @oset 408 tBiel rdCRvelchmeRf conditions.
the substrate. Typically, mcrostructures, such as
integrated circuits, are fabricated by sequentially
patterning material |ayers, wherein features on
successive material |ayers bear a spatial relationship
to one another, Each pattern forned in a subsequent
material |ayer has to be aligned to a correspondi ng
pattern formed in the previously patterned materi al
| ayer within specified registration tol erances. These
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Furthernore, non-uniformties of the etch processes

ngﬂ%%“ﬁg“l ead to variations of the etched feaﬁgbsaam%ﬂr}n,m

tion there exi sts an uncertalnty in over
Fux‘thel“Hitﬁé inbmgetonditd e dpaddigidtedds dh @ls€ Wad @Nlarimmheb Bt ealclaau Ekatures. In

add1t1on thgrp gmst ez;ncxpgegtaﬁtg i BJ%S?ymé hee] 1d§%¢| o@\%ﬁ th%E‘r} c?fr tl[l]e currentt Dterial layer to the

efchedp?fo?tbﬂnfﬂﬁeh w&ﬂ%@p it 9fythe presinestyeforedgmaterial flayergwhilsf phpfqlithographically
transfeﬂh@ttmge &T‘tﬁ@pﬁo%ﬁxaﬁctﬂiﬁi th@ buBstrafee VR a1 fﬁo&ﬁi &@hSibute to the ability of the

1magm'§'i s?%tgm c1 g/erfectlo qver%y %wo llaly%{% esgc]: gs 1&18?{&5%)11«19 er Sé"%t c%omaslgs temperature

differepgict ptithy diffoset timds Oﬁmglre enénrp!@ntact weigraticli fapabilishefdlw alignntehidool. As a
result, dlhef JoiRRt critehi RS d@tt:m@r?i@otﬁél ﬁlﬁmm@{‘ hafdrel did @ Shay ﬁnaliy be obtamed are the

wslaf i oo G R AVl Pt HS e SHhoHT Ay e Thieh e sbove
explaingfl fciongm pazigcular the Bhazephibprbcessagonfibnial | y be obt ai ned are

the resolution for creating features in individual
substrate |ayers and the total overlay error to which

t He er“éfB’BvE is SXEIA] Pedieaie fopilor Genrepplytiof.cist e £ipability of reliably and
reprodhdifihogptiag thi @uirphes E&asre s¢ormlso irdferted to derifibee iekwion (CDY, within a specific
matenzﬁsiagpgﬂdqg {Egﬁll;’ td@c@%&rle%hygﬂxllgy%cuuaﬁ of S&t@xlnyt)f fﬂﬁenak !a?ers that have been

capa %ﬂg. relia reproduci bl'y creating
S“"CGS?‘Yf’é‘f'fﬁ‘i”ﬁii FRdiet ke g bealigpeddo ea%ﬁ ¥ referred to as critical
di mension (CD), within a specific material |ayer and
t I C t,
? §Je§z§ﬂ1!nét%610 é )zncgi'l)p n:ﬁ%e%é{egtéeugﬁtugé EI%E: gsc%(x? \(s} CTBI% 15 &lh gayer to be
printedg ag fprgd by élwespquﬁeg énaaqf@c@ﬁégj progpsseg el e |isplacerpent }F/aﬁween the centers of

symmely erdiet&)&m{mt Ft@diquQM, soIcMIEli B@Llh %oﬂlﬂ\ﬁksl aﬂﬂﬁ@l@ﬁﬂ&fﬁre concentucally patterned in

each o? Ehe Cft:ré'l {;y méasurfng thexr éhsB ace{nﬁnt mugl}gg:‘f ;inxe ds o%aacc efr% o&pledt c%vxce (CCD) onto

which ﬂlp e@e@%ghmnttrm die gpﬂgat@m@e essyweradt mrh@wc @me@trrsie@cfasmg feature

sizes oﬁMm;uEMreé ﬁov@e@&retﬁm&b@tdm ofd tﬁﬂ)%@erﬂﬂchﬁ/ and ¥z he hllatﬁﬁhcation of an overlay error
ch are concentrica

betweeB ng)rlh é’F‘HEH maps, Oélaté%gfglr} ? ﬁ% ﬁgg)ggr goqu HE% 29, nﬁeé bia ﬁ(éeiq ate. Therefore,
recentlgli ®phifd eemted imaging tetrabgypidtd] smadd e chassgelycsuploechhance overlay
metrol&?‘f&!ﬁlﬁhtgrcgﬁ)t n@\ﬁ{ts Qxlglgt é"fmrﬁhc §ula@cu1% qg&@ogteﬁdbﬁngadu'hgzﬂ@&thlghly powerful

mar ks are i mag ed duri n% t he msasuremsnt process,
metrology dechpignes- e§§ﬁ‘°ﬁ’gmﬁ"@aé?dlﬁ° formancs OF thr OVRRlaY TR BC Y E"S "btamed by using
periodib OveEiweharkst heitttietesing Gaunfsizes, tivepdracdiaepincy Bended Mﬂaﬁ(ﬂlﬁactensncs

within 4 Hgﬁef Jxé «Jmﬁ%e s%&ﬁ%tl@ﬁxg&v %cltu?éé ffﬁlg Wegay%lﬁ%r]%e\ﬁﬂchg%t l?pxcally located in the

scribe Iﬁxﬁyf thq)supqgﬁt@,é\aay @éobggéeqiutgqr@y rcpﬁ@péfr%qs@‘emen,t @a@éﬁta}n?d from the target in the
scribe 51@-1Q8dcliR0. @Y AAGR Cbr kHBTNCRENEVEESdRE RGNe ki) thmndg&p@r 8ol may image
fine struc Crreszgss ;:-u*c.ra] %fp}éalﬁls dndtv% usenntg ?(‘{l:ig esu Vaes rglsg ¥degt¥%es g aff(%y {rench isolation (STI)
stmctuq_eh@]d dlisyike pmq)thfﬁglt glptpqeq cg@@&}r@lﬁo satinibg ey stpletw@?, Mﬁich Frutcs typically used to
form oveew RLRYY THiEFANEh GHE Sze ddsda@eat pﬂeﬁtﬁﬁee@ﬁm cﬁ@eﬁ*efnoﬁdgﬁeﬁ GEoRflay is called

pattemﬁ é'l?emgl\é?a%tl)%%l’eém ég}ls%%g rﬁ?e)\%ftfeﬁl pgaé:%rﬁe!,élgegTo ol'i)e zi%gﬁed xr%cgger to correct
the resiio weihe pyerlay wiagrenepta nbyindddtowetbnovertarhagls Vcﬁlartmﬂcxeb‘el ligt wilsrespect to
the con‘ﬁ'itbﬁtliyn{?o Ausi &Qﬂoﬁm%t@l i@a’&gestvhﬁmsthélﬂé fhg %ﬁtel-nyplécé}ﬁegﬁgrmr can conveniently
be mea?ube(rsl ; écggaﬁﬁi st%tanegzg%\i%réwﬁ:r ay gg%sr, gs( \Wﬁkgg Eﬁégt% é]%re:ﬁ!g?xl b/gh reference to
Figuresdbs@irlved, thereby renderi ng neasurenent data obtai ned

fromthe target in the scribe line less reliable. One

reason for this discrepancy resides in the fact that

t Figure 13 progmaspily shags2 Prayiey Rbitfeovstryr petRr Sreput Eiyre 400, abich may be
formed @0 Q sheyifibd sbtitelpotsind 101 whibinis typRaltli 1Beate8 WethinaScr@aliGe of any appropriate

el ectrodes, shallow trench isolation (STI) structures

and the like, in a different manner conpared to

relatively large structures, which are typically used

to formoverlay marks. This pattern and size

dependent phenonenon of a different degree of overlay

is called pattern placenment error (PPE)

Consequently, the pattern placenent error has to be

quantified in order to correct the results of the
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"subgtes

40 fornmed on a specified substrate portion 101, which

wbSodWRhGe! |y 1ocated within a scribe Iine of : )
appropriate 2 WO 2007/ 040855 PCT/ US2006/ 0327§€¥’U52""”"327‘7

GG A i a sl 4>fn1g>s amrbiruwla«th dqetpaldhnctongisipicbttubiial’ faktinvedare formed. The
over I%gﬁw.ébé\irerﬁelrl%{lénﬁg‘ 8o okl 68 994iddGE HE Rbm EieaﬂtAlfmrf‘ar@ Eh@t 1£ Ql{quﬂalre 100 may

rla surenent tructure 100 may provi
compfF 4B VR PN B © M EpROT ag HEREPTICh t poindepeadent
directicay. Inglospamgle tie spmtur@moaomyzrrscscfbun o@ter patiddistrityesan B bl of which have

lines E%pﬁ@@&%ﬁt@c@?&% aR%- Y @fulleaté{e r@rkgngﬁg tng éﬁod!c %@lﬁ:&r&g W0 have lines and

ndependent  directions. In_ this exanp
Spa""é PR grbatantiply A e YS‘B@“T%U ﬁlmb‘myefouwer a%ﬂOélc §fﬂ°t9@§ &9 gre provided,

wherdi® @, of thesnna@fperishlic eluctagy €0 15hdve es arﬂ@ﬁhc&@ﬁlé‘r&ﬁ uothé £0kR6bn and are placed
adjac@rlt Ude %gbe?:(nv%g i‘g&%h glﬂel‘ s%énlrc% 1‘&)&? &m amin% ‘.n%r fnr?eg strictures 101

structures I nes an aces OI‘ en
are odigrisd plapg oy ﬂ‘;ﬁct&lnéﬂfbaf? lveafvi sdiapeaicte |th9 gorreStondlinggutey strfiigs 1010, Hereby,

the outdrR@fctupes 1010 AidhSifufetRiieties101Q3d fox@xfe@mﬂ[iﬁ%’nﬂ%@m so RYKRbRbined overlay

f the truc ur es
meas{elfor b 180 B Bl o e A Bk Oy R o g e periodi
structprd} e 101, reshretivelys pilloredpgat loytheor pudnt dickotmt. er st ruct ur es
101o. Moreover, the renalnlng two i nner structures
10 are i en he rection and are. .
| o%*aet%“ Y f@ 37 fj G H%é‘f;gﬂ?jw‘ﬁ@%ﬁfs W VieERin 1 prsbe assumed
that theQduier PPmd@kﬁ}mGt‘!t‘@ 1Q1h enag b efpmnsd fisC inur @sreshOH0g aladcet laer, such as a layer

.recexdu@mf &&fcﬁeb' Cl Woid bé—%i‘ec:@i@@thgt%e@gcubxpofql rgsfagflmgqugﬂ gf n?fatenal layers is

caonbi ne neasurenent struct
a“"“%@“ @erﬁ’%&‘ﬁlﬂ‘g d ﬁ#@&?fﬁ’ﬁ‘eqn&% ths ﬁ}'/“t"ﬂ‘ée 80 &y awegpee%géw a@rhed to any front-

end ot hek-¢ndprobayeqsnde nwbluidg aghototitoghy O for pa&trrﬁng&tﬂmes:nal@fkuayer on top
of on@&%&@ﬂn‘ewmfs %g@@ck' p\ﬁt‘?elny acc%x‘ﬁ%g tﬁes&?cgéer 0910 ts’?tgmres 16‘&) Cfn “be imaged by

di rections. he structure ornmed accor
photo}itBostaply 114 GWFRYIE Sesayer fgins Tkt ¥t fia sulgispletyader considertion and

also abrs's ﬂiﬁ&fbstraiﬂﬁmtubﬁt(}lt enseqitely, ip e‘fyl c@edbgion‘é tx{ou-ﬂabxbﬂ) & cbRdPorldBY patern for,
for mgﬁlcg %Fffrﬁgqclfl §r b:lz Qef%edc %#Tig?e%gs? Hﬂlrgthe lmtxte emodla %s?rB%tures ﬁHo After the

er r ecel
d"ﬁ"el‘&ﬁ‘ﬁ?‘é’é i Bt TsRist tiayen atcnréess@rl@s:Me@rﬁpmfvedasqq@swe@tmwfacwrmg steps including

anisotHPH WRH fe&hrﬂfues{%&itioﬁl Iteclllrﬁl:)ﬁesf &elrnﬁ:al Adchn{cf13bERAR @L‘I\Ii €and the like may be
tr UCt ur

Perforf%r& P“glg p%rn Ehe cgneglﬁ%x m% ga 6818 %5\1 f$%ﬁ? al%"ng‘ é)lf)nﬂdlc gltmctures 10lo.
Thereﬁ@n ke @'ﬁ@sspffee@wgn@e@umf@eneﬂ rforofoyhing méerginetuodl lfeahmgrcaxpihy previously

pattenﬁ:ﬁ e4erd chh I@ﬁkeﬁcﬁé’l&k&ﬁ sﬁ’ucftth‘gst p&fsﬂz@'&t Bled &la dhAMer Fcel QBlurality of well-
revi ous ers. attern accor dl ng to

estabhtgﬁzg 078«? t181} rfpo% P RrOgEsies 8]?% e cgmicb%{t) svffg)gs %@fo%@éﬁ alﬁl&}n @(t)a insulation
layer midot mbwmkvogdeap;hyon iofi a@ aotrade Syporiali ang theckildes follbvayiedy a forther photo-
hthogrjé;h@tprdc\%ss ff&}rﬂ;]@e%u%k}ﬁé/ &ruEtGl% &&Qﬁftsﬁé\h&e&ﬂﬂﬁ%mﬁr%”tﬁé geqf’ogiE Imct)lg‘ structures

and al so bove he substrate port
101i nd}}ﬁ §¢&at£?éerﬂow %ﬁ;evdquély P@&F‘bﬂg %W‘f“’@f"i‘bb\ﬁﬁ"ﬁ andépaces of the inner and
outer [eavdiesjpained 1gi, péb vy Rotfbe formed @racdoRiahica KGR the Sdrhe &e&x@nﬂﬁ:ﬁh@ibut may be

pattemg@)ﬁ a@&r&i%e'@@%gﬁjﬂ%ﬂ récﬁlﬂtgtﬁéeﬁ%l 4 awo enha;lg%lixeo&#egt Oﬁ o nléfga?tlget% between the

structures devel opnen
inner qnd guipr pedodicorpeasgsdAti Hao-wdhys- thppitch gletle ineryesheuter priodic structures 1014,
1010 mmaflmﬁdaﬁtlyrwgesm@&ed Mﬁh)lrkdltxlw dmﬁ;ﬁio‘ﬁ@&f@&m @ev&te febmres formed within the

die re Eo%]g h@%ngeﬁgen 1 Veslégt alﬁgi%‘?té %v(i:t I%eép n(gts Lhﬁ é{ a'g] ¥ g’ Fcfxtgi%%glgy l?erfsstlmated with
moderas?hd digh tnfﬁcfsm rf@rt thie ovseiy exsmnmnn gtnpartet bmn@em rbut ey dbteallow a precise
estima@Adoraths Qverihe ad@@ﬁdyoﬁk}ﬁh adtiabl @Ie%gﬁ@ns ]hQJng forbRChESh tslonurd features of

cgss. seq er med for formng
sonit G S T A B P PaE, B OiPHBIRY & ' S5y ALEEHetpuctre 100
Theref¢rayre#dd1tlsmmhheaserlgmteoteﬂeéc@ tiedecaltd sirotitareats, ATpO vy kviafk® Rre frequently
lines and the like. Hence, a plurality of well-
est abl i shed oxi dati on and deposition processes may be
carried out, such as the formation of a thin gate
insulation layer and a supsequent deposition of a
gate electrode material and the like, followed by a
further photo 30 |ithography process for patterning
the structure, thereby sinultaneously form ng the
periodic inner structures 101i in the substrate
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noderately high precision for the overl ay neasurenent
¢ 100 itself, but may not allow a preg] _ ,
‘VégQﬁﬁgﬁﬁon of the overlay accuracy within actﬁgﬁ%ayﬂwmn%ﬁ
uselstig §ibishrat Rdty Soigh ‘$fohanfedureshedrtes perisdic sotturca korfapat tfiestrafure” formed in
accoﬁangemwtw AL Nivd Rsign iked thd 01 a6l ARARES BSh LIRS L tO
di mrensions in the overlay nmeasurenment structure 100.
40 Therefore, in addition to the overlay structure
100, detchainisg tleadvbriagl asiumaeyl ¢fatireouasiiffdul biyes bepigsefmd ks thatier and outer
pBrlO(EIE ﬁﬂb‘t@l@g 10\{ 1 | onne%Qf&ZJ tgé} Q§(§15as Egg{ ﬂbﬁ%@d%g%ﬁg 1507ata 1‘3' ac’@gsd with respect

east sone of features
o e RHT (H08 dRATBTHAES B PSP GOTIBEoIet bfUirdds pich dein s respesiv
meas@EHAL Adanc echbftile pel@icsRspes 101Y, @0 e SorgRaniplt, @8 pd‘siﬁbn &¥GHc Uidds and spaces

w1th1rq§1¥ rﬁ%;?ectf v%%}o%%szotte ]flbpﬁugk&dr{t%g) a?tqg'ner %eﬁﬁg ce gueug:tgrleQbP gnagz E? determined

ay accur
and ntaéttte@ éf'e?ﬂf@erewlﬂt e cqrisirerding mesitpg tidprmatipn nd tltw@ etcbspaces determined for the

correspbridihg ol Ferid@d lstructin% b, @ ﬁﬁEBd’s@b@Qﬂs itrtta_ﬁtlta,ttors lﬁfé_hecﬁﬁedainfonnatwn with
or obt ai I.s .al igned wt

d )
resp egt% Overqaty acep racyt'ﬁe st r ggtdﬁ?"?onl’ﬁ% g “dta are obtai ned

frontrespectlve wor ki ng zones 110i, 1100, which define

a Figep ﬁﬁJchéa‘rfénoaﬂF@ﬁw ﬁﬁﬁ&]ﬁne@ﬁs@ﬁhf! &exﬁ?%aﬁfem%ﬁ @ttnteﬁfel 196l fhich may be
he position

r
forme? I,l]réHlF su%étga%ea[??&mg 6815 éréé'agth tﬂ Ittﬁz o(vF]rgE/) fl‘ggsrjlgwt?t&gu%er tgan S'Le simultaneous
ovetlay gnpesutehBit sgoatre sffjbnfm aagpise irmer penovdr stp@wresoiil Cang tontarciictiodic structures

1510, Je@érgm ORYor AR L84 St E&imd@ghqct{?@y 15100 %o ﬁ&@@'ﬁﬁ%hﬂt&r@ which in the
correspon |n p03|%|on i nformati on of |ines and

exam@&%&& 18 JeDFes Zfﬁaﬂne in gte fE}er@S??dg§M?sﬂaloo dtt sg?uld be appreciated that
the mp@memﬂiwcstzsttumtilr & dP1D . theQrutet peicbiasirsetods 15 sre formed within the same
materiapfaQ&nﬁIrlt&ﬁnc Hleihg ¥ ?iagfcgdasl ﬂfe\g&gﬁt éatglgm&f t ﬁegafdﬁt%ptgé: tt‘on‘ttgton of the

over | ay accuracy i1n rectio
simultgprpus ey “Ft‘stﬁﬁ’i“@“ 1%10% Aehibe s crlgﬁn%mtxgs BredPUy |e¥paew@6 B reference

to the AldViueVI®n,| caytpiTeasks € ieftnt Sihogighi mesk 1bRoviddtheine BRI LREA 52 in one of the
inner L:Etr&? ér dltc quo%lli!egsi% [l SFI‘ 0. P oEeo eg a%%%%latlt oti_ﬁtg dtl lgetwoeen Ete inner and outer

ay neasurenent ‘struc
perioddg Stﬁaqﬁtf%ﬁrté buéﬁo B0 bp\seirty apredefived (rrlagreraferably zere thy desigh 5lerabp ynabling the

detemﬁﬁbm%’( dafS@y g Eheﬂﬁé étt@&br@ 181 va@H My@%o @5£Eferr€!ﬂﬁ a%ﬁﬁented structure with
t he

es. re e
respecP % the Ipcrzod}c sE d:lflu g%I ¥ l\jfét gsuilgtivﬂ:e t!hz'tll gltg qnssggnreﬁt&s }aa&lgc{tc structure 151i.
flne structure whi ch |n the exanple shown is
r ?‘fy}fgﬁﬁiﬁlgﬁ EhpB¥hed, nge fo(ﬁfe%t@g dﬁlac%xh@lt %? %oggs’gbﬁ%b Ghift may be detected in
struct ur es [
e o015 T st B €t i B e BERGSneife cogpon o e paer
placenpal ¢rod ivithis tardirctegipe® b agaenrd B n@cctivigttin atublheerbgmrgor between two
dlffereqﬁie@iﬁé 1@yers| n?e}{&lfed b{r 58 o%ﬂ%ﬁeﬁe@&%ﬂeﬁ} Enﬁﬁlreq% ag d%&h in rehia Thus, during

previ ously_ expl ai ned formation o

the mdggyresiop St BNFEF e st B A DY Bt TeEepmsg, sy, such s
the stepan®e 100 iahdrs@ happloybeagoyidet Vi, yn @igly aloptegticarddt dpplications, even one

sxmult%@% ? 8%%8&?&19%&43?@{%&& %?%vildgg) for & %Ql%e I%{%’é oyv?ﬂn{[ll%e overlay accuracy

ogra rovi de
must bg detgrpingd: Thps ﬁﬁtwvaﬁ megpsurpIhRat Sttuﬁwesﬁ thatrig OEﬂﬁ”é?"e‘Ei’ér fieq e gtructure 100,
and t“@ Fdr e PRE elﬁzraléﬂ-éatlon]dﬁ bR ditRh A Mg phyddyed TR [!1% stbuRhibs @hy be provided.

rigure B4 USSR IRRTE B SRt Hpl e . ol PG gy 170 ind 150 we

Prowdzctewbe,reﬂbsncld@fshegm sttubteneselyy isdorabd inn diffelent layeiet er mi nat i on
of any shift of the fine structure 152, which nmay al so
be referred to as a segnented structure, with 25
respect to the periodic structures 151i w thout fine
structure, that is, the non-segnented periodic
structure 151 i. As previously explained, due to the
pattern placenent error, a corresponding shift may be
detected in the formof an apparent overlay error,
and this neasure may be usgd for assessing the
contribution of the pattern placenent error within a
die region to obtain a neasure for correcting the
actual overlay error between two 30 different device
| ayers neasured by the overlay neasurenent structure
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Figure. Ic schematically illustrates this situation.
e three overlay structures 100, 150 a B
\VB?Q%H%%%V ded, wherein each of the two structgegég%@GM3rh7
i s'Higtarel évﬂlrﬂi‘émn&f®maﬂtonl caMREed pﬂod\i@vﬁ}oﬂlﬁ/r%&ﬁ&&nufacmrmg costs, the
dimeRSdh U@gzg@eﬁfngg’ %1?1? 4o E?H%duk@d 'ﬂ'ggbf égrﬁficalm: rrgs i m the a\p:;ﬁgi:)qe space for any

on enhanced productivity
“mmﬁﬁgﬁgwﬁ¥ﬁ@hﬁﬁﬁéﬁ@FBﬁ§ of scribe |ines nay also be
reduced, thereby S|gn|f|cantly restrlctlng t he

av % té{p{)ﬁhﬁ’ ERANG Eon tﬂére QPSXS a 1L'I e{nee ced ?ecﬁmque ﬁqhgérpningngeoveﬂay eITors,

scri i nes. |eM/o Toation
whileaypidipg orgt Igasrgduping tha#feétﬁ ke @rdnor%@ﬁﬁ iproblems igentified above.

determining overlay errors, while avoiding or at

| east reducing the é %f;g@§ @E Egre of the

pr obl ens |dent|f|ed5;(ﬁ&%%R | NVENTI ON The

f o Mhofllevgrepresetsratsinpdifiad smpiopry o&ilic vty onddr t revide a basic understanding
of soknﬁ\é@a&té BfNthé &v&ﬁl@er Tﬁledi’r[nQW # S0PanlRABGivk OASSSE sl ﬂtgennon It is not

nvention, This sunmmar

ntended OB TR BSOSt i B 7 APRRS InTEoRpoF g mfgin. T sl
purpgse) fsdq grgs(g:nttsgmqa capdpisfiy a kieplilgd fgmi & iagadlude keethembrs dethilet! Mescription that is
discubsByve@t i on or to delineate the scope of the invention.

Its sole purpose is to present some concepts in a

sinplified formas a prelude to the nore detail ed

de §eriapy, i tienprésastinvestion di dicusds @c teai'ntqne thdtSenbaa elisad vhygtion of positional
errord clﬂﬁmf [h@sf&ﬂltatidnrb\f%ﬁ&rbs%ulrﬁ fgalhﬁ'éécéu@fg as te@'at&? 8&@&%&&8 tﬁehﬁé wherein the

(g es the eval uation of OSI rors

amoufi G S5 Rt T ROV ST TUEE Y HF PRIt e e guepe qgiuced compared (o
conventidnalgedhhigabs Cwliile Uit te e tithé) @n kinkeeilluathde @imBodididits, MBRMAINL of position
mfon{?ernof‘@a@&rgd bt ' E]gge &Qa urQnegt qggx{t pngy I% Lgcggagegspog 93 dan ose, a stacked measure-

measur enent Strutt educe
ment e iperYiiPd that wﬂp% @gnodmowensmnahlm s mfmanop rebout inner-layer

positiGiifEsriots |aht81'hifeﬁfajrev BosRIRANERRFithin o fAGIc@ID thodsurBthenP QB ithat ARy be accessed
mum%a&mknasd%&e ned during a single neasurenent event
ncreased, For this pur pose, a stacked neasure
20 nment structure is provided that includes periodic
DOActcbzafﬂg tcCsh3 il ds%v@@ﬁtﬂﬁﬁ'e:ﬁg)f lh@fpféEéﬁpﬁxb&nonaQ%rlay measurement structure
osi tion errors and inter-|

compits e 1 e SR A B BB AP SR st fomned on
substrafe.tvehereindlie fiv perbpéic attwessetprisehr firstgerdvdisttgitectire asir seqvBdiperiodic sub-
struct&¥.C TR firfiCGHS Eé@bxﬁ%eﬁ&t@!ﬁ@ stlnlclu% LiatdkSe § %B&ﬂ!y%‘? ri’i}st %c&xgeelements of

b pr esent invention, an over ay neasurenent sStructure
which 39E GIFPIF R 65 <EPFLH ROGIT0AIOE Ry o PGPE FePTEEm Hugure compriscs o
second perdtic dieviueefotndylan aGécord &pre lalytrcichatde alsde EHedt dS\mteaayer wherein the

secon 1%95&‘3&111@ conﬁa%pe%ta rf?s{ 5&{10%@&15 @ﬂt’tﬂ,m{' Eﬁd Ii éec%td %%%Elfc 0 —s?ructure including a

ructure conprises a first perio
P‘urahé‘/ o é%@ﬁicftftféw Deretssape olsthid e*rrenr@e a spppad fqgmgfttedaﬁ@% e\é@wer the first
and sep@i pSIIIE stBididres foFhl € Hdiib @6 stRR&IRtridARd WU scifibdthdbukrdménQfte.
first structure elenents of which sone conprise a
first segnented portion. Mreover, the overlay
me'srsingre Fpoter flivetrativecembodiperit gibthe presenfdRiORidn, paelmﬂ@dlcmnpnses forming a

stacke® bérldaﬂi% lﬂ’(e%ufe&éxﬁ'@@uctu?c A aSeendd %é&ht@ﬁcﬂt @%éﬁ{f a s%@eﬁ@ fhat is usable for the
el n e

o R ST e R S Lp PSS (g » ot et portion
and a §I§bnostsmr@tlteﬁ porigndoraned ecofiret Iper, iapli Sc@id begstentettpomiod and a second non-
segmehtg'ﬁ!oHQh ?tgmél ink L:éé&ﬁhdy@ry 18f me?tﬁ&l%%exséoﬁlyx‘fste ?am%lg?gﬁtmrﬁnformatmn from

g |se a second segnent e por
cach %ﬁé‘% é?d SepgRe sqeriedlpd e SR RIBIOPOA detening: Arquerlay acouracy of
structufad femuras oeed alghiveths fuaglke dusitld af e predefinet hdaanapaGid. | ed
nmeasurenent site. According to another illustrative
enbodi ment of the present invention, a nethod
conprises formng a 35 stacked periodi c neasurenment
structure in a predefined asurenent site of a
substrate that is usable for the fabrication of
sem conduct or devi ces, wherein the stacked periodic
structure conprises a first segnented portion and a
first non-segnmented portion forned in a first |ayer,
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40 structural features fornmed above the substrate
f the predefined neasurenent site. 5
w (
%g’;’/g 855 PCT/ US2006/ 032757 Accor di ng to ybt USH06/032757
anot her illustrative enbodi nent of the present

| NVRRHhiAo y& ahFRlePthuGREREb 8 Rl £ E}ﬁ"pfégmﬁnéktﬂﬁka thod comprises forming
asmﬁ%ggOdlc neasur enent Struc%¥re in a rede I ne

PR BT ST Eh B 5 1L BN PR TeR i RE APt for the
fabrifagibr dfcehicaducof dyend. dba darbtdorericiiovitcase cohlplses b ﬁﬁk:ﬁg*nentcd portion and a
first ﬂﬁ[slaé?x%@d ?&rﬁdﬂ GaMESin & @Lﬁpl%é Qn% c@m;grlsgssatse ?S%%‘i‘l p&f?{%ﬂtan&) 2 second non-

st non- se ment ed portion
Segml"%f?ﬁé?"”é’ﬁ PEBA PR 13778 o7 S SEGEIISE O A PRItaES of the first o
secoigid@yen s pesitonsdig BEnt &dospe Fikld aftl thostiee gorfida 1@0&&&1@&1&* alsey|r axposure fisld

ovcrl%bﬁtg%t}{ I&@ i‘ﬁ&g&&!@fug qieﬁlngmﬂg%s ? nt 39%5@ %} Fcrmm% Q.l]:.e Etzbcied periodic

first second €rs 1S posi
measERHHY atmémrer MWO%dhet lﬁ%h‘)étCH*ePIISfﬁcﬂbtaineﬁ Ppsstiop @étrmﬁt@n dgmiepch of the first

and secoBE@eRchtedXDHHE@mbAtal drioMV:al baRRing Gnd¥rh En(l N8ordidit Bl overlay accuracy

on&@ﬁ@?%H&g?& né%mmglng an exposure process for formng
measurenent structure. Moreover,

t he net hod conprlses obt ai ning position information

from each of the ghigsbri€rAntos eFHIhwagRENt ed and
non- segnent ed portlons ana evaluating one of a grid

di st o Qv r t he basi.s of the
ot piich Bl e QLB AR AT e bl R O R R YR oniuncton with
the acppiapanyingadstiings lmlyclﬁéce @fﬁd‘@?ﬁstumls Biyntifielike clemas, 400 irt iech:

follomrng description taken in conjunction with 15
which |Iike reference

th?x ureq a¥ nl? ﬁira ;gs" iE
ral's i dent] T y P RSPRIERShE PPOTRLVPHRY WHYOEKS Inpipdjigr gon-segmented

Peﬂ°¢1%18u§@¢teh@§ icechlof whighhipfnened irt aypspeditiesdeoife layepr i or  art

overlay structure i ncl udi ng non-segnmented periodic

g ures, each of which is fornmed in a

r eSpE ‘? t? COREGATE hops, ¢ &gp: vierrofys; Rgig &t 18uli8 pasRsAYET A AcRsyrement structure
includdigcvgsneated @ nwi-egneafed subpiricires@rinedsih Abithdlareesyeqver | ay

measurenent structure including segmented and

non- segnent ed sub-structures formed in a single device

| @t Topplgipiisalivdliustate sdar e af y sqrib tnstitolitias pripr arbmeapirenpnt structures
for de@fmiginS CPRRAA il @1l BRehrbkh (R GwPdifr@Ent advice BBASUr ement

structures for determning a PPE and an overl ay

accuracy for two different device |ayers; 25 Figure 2a

scfevatd sharicabhdors atop ajswil eurcafiregentsias resindyiing segmented and non-

segmefifed slblsttidurksnig lalghiRg c&ﬁ'&ﬂf@tﬁﬁne@r ﬁ?ﬁtaﬂ&ﬁ‘s&l Mg@"ﬁﬂlayer and inter-layer
conti gura i on or

S SLENGLULES ed ¢
Posiie O'ﬁaéorltleﬁ%cﬁls to%l?gll ’iaﬁ‘ﬁei’ &P ayer and inter-Iayer
p05|t|on |nfornat|on according to one illustrative

errb@da Imﬁhemaa@lly'/: LIS Gn 2B ENEORLE Q@in%% n%gtsgt\éﬁretﬁ@tmcmre similar to the
ﬁmﬂuma qf§§ {%%of a singl e neasurenent structure
RN Itd‘t structure as shown in Figure 2a;
Flgures 2c and 2d schematically show a cross sectiona

v 'F@g{yrcg aken 2@&(:9&%1&“?51’1'0%'3%&8 d.J c%%ohatl Gi 9% adl onF }hc gneh flIc—Hc and 11d-11d of

Fi bgure 2b; 35 Figures 2e an ica
1gure2By vi ew of a mul tifunctional neasurenent structure

and appropriate working zones of a neasurenent device

an Ql%g gx?dg 2sche thcalfl urlt E:r {}lvéeﬁvgc&;aaltguivﬁbc%%ag%e%?rgrtagnt structure and
apPropREe kBB ERes °§ti mepstremaat devine infa¢cotdarme witlefagter dugtrativieiembododents; and

the 40 structure is used for obtaining additiona

or R thon eg as Eosltlonal i nformati on on the
sg Fehpgeally SheWRiob 5167 PEUBESECBETT PR D (o1 dnet gt a portion of the

Strucmlsec t-lt;eé riexl obteiminl \edditional infoomatiad, isauh. a8 lpotitong) rinforndiicit @F thé Bais of cross-
bet ween nei ghboring exposure fields and the Iike,
accor di ng

6
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to further illustrative enbodi nents of the present
While the invention is susceptible._t
‘Veggﬁghggﬁndlflcatlons and alternative fgrns ggﬁyw%nnrm7

sectptdl e itusthatBn thoetr geid flistaivebdoeennegdhoming Wo&\l&}ﬁeﬁi@; and the like, according
toﬁﬁmﬁﬁm&ﬁkamhﬂﬁmﬂ&%%&ﬂ&&mﬁﬂgmﬁ&? herein described in

detail. It should be  understood, however, that the

description herein of specific embodi ments is not

i ntVénld éd irtvention Wisdscdphiite foRurdng makfichtibns 4nd Qltdp@Nitd forls Bbecific embodiments

theregﬂ{a%;begﬁ %LVQ %? q%y ?}%anﬂﬁe ﬂlhl% &Mg‘é QIde dre Berem degér%n& n taxll It should be

cover all at’l ons, urva

andeizopd S to Jppaintign YAt oo "eelgk;srhmemrs ARl igerdpido Bt the invention to
the phifienldr 88 Hisddded Sutda fitle Remraly the ht&:nﬁtﬂﬂﬁﬁd:@ﬁtr §I|1 BbdBoatiokd, equivalents, and

alter%%lﬁh% Ef% %’0@) t arli\&cc%l{ thel_fgventmn aM Ifngex bg eha %%Fg%c? é\}lgli%ﬁ

nts o fon are descr
the interest of clarlty, not all features of an

act ual i npl enmbbaid @ommﬂudmcro@eﬂm ANVIENBION
>S5 5 g e SO B AP LRSI, ot

of anghvaly m@mﬁrmbren@rd@mbeénn thpepéciiicetiode ¢ sillafisomesite dpmeciated that in the
devclUﬁﬂjﬁt bOany 361 BUQ hBSIHHEY Qx'ut@&@fssimpi\gﬂg&lhgﬂ &e(gﬂa&eﬁsxmﬁq&ﬂt be made to

|iapce with systemrel ated usi ness-rel at
achleve esg n‘g?q%{snspecif\é\g %ﬁlf é%/f%\ﬂf Tqmpgaé\,;eywqu,s&ﬁnbf?@ted and busmess«related constraints,
Wthh mﬂlvenyé‘wnmam wpldrentativo tdmother Mbfoowee fit, will be siptebiatb®that such a development

effortARPhtQR | Bifitk eraatﬁnech&bmﬂg,do%V@n@cp H@%elg@fgecﬁr }outi;ﬁle gamertﬁgng for those of

nevert hel es

nme- consum
ommgyg@LWﬁﬁéﬂgﬁﬂ@@?&?@ﬁﬁfﬁ6¥g¥ﬁ%§% of ordinary skill in
the art having the benefit of this disclosure. The

pl‘ @@%en‘t QN&H&{ \%P Ian l)é de@c? db\%thqgéc'rg’ ce Raet?e zWached ﬁg%%gr‘sanous structures,

he atta ures. arlous S
Syste*%%@f‘ detisesicPiaplichdenied icrekatbize AF pujPages Gf@w@eﬁtlpmmﬂmd 50 as to not
obsculf tambiagst ihehidUipoEass Nt a@(\ﬂélﬂﬁﬂ% NhB lswineunid u&oana%\reb&meless the

attachlé]@cﬁramg%&%%l{ncﬁld&n? dngrﬁoe andt e:qf(lalm s&ratuﬁ efaﬁ’é’ﬂéf’t[e&le present mt\]fenttlon The words

and pgasge pech dipraig shoujde unéﬂrqt@é lved inttrrackidrig davaraeméaniol ueheistedt ovith the under-

standldQESiCthbsQ SvoR Gne Yo s Iﬂr thdst Wiglcad iny @el%ﬂ%l 8% Qfcid R8s mtlon of a term or
resen and phrases used herel

s o R P ARl ey B e By e S o dited
in the exyisinsadedh to bpfimiflied hieconsistbetrusags bthxdibmgpr phradchosie. WothelSteaibat a term or
phrasdif !’n@bﬁ@eﬁ tcb%vtt DGs&al %én]ltlrlg, 4L %e!um'% ogﬁxl G ul?c{extstoom skxlled artisans, such

ase%égflt 1%nltlon 0 term or phrase, 1,
P AR ) PRAPTTY Hf FEIHE SRFgTREhE aoi‘eér%}aymw that directly and
uwnequiyostlopraviges the grtinigletidtion fict ¢ sdoocbhaye. t hose skilled in

the art, is intended to be inplied by consistent usage

of the termor phrase herein. To the extent that a

t SIRTEP: thenpigteat fyertint PSS #b inapEedamelseement sirecams myth increased
functidoelity. Eheife@tied heRfrb@int i@ lke Erﬁﬁﬁroﬂd&i%ﬁ{aﬁ&d)nkbyerﬁk hdcuhrﬁ:g and/or pattern

def
placen%ﬁtt én?fag}x%/or ?rﬂﬁﬂ% rﬁon agg &I ﬂéea G tfmry&f!chrl]t d%q:nnerrn eing d cf)n{ceem%oy ments, in a

i O
S“bS*a?F&Hh gpuiaepps H‘P’F“érctThy Hamved EveRyteingd cchye prodliodessuth s space on a

substrab) €@ eiks ptl@bde/d delvQnile@atidnl¥6r atxﬁJaHﬁ'e‘ﬁ{enth}ﬁﬁgrs pRIVided, in which at least two
es an | rove

resent inveption oV
pe“"d‘r%a‘g‘“’b“rséﬁ%fﬁ?mg t %8‘% VE® FEHC ?181?’8%1@6 d’“i‘ FHPREE o e iqnecgrors, wherein an
overalfptpeked nenfigwratipn irahiinedthat dbes sttnddyur:ste myxoxprsmmrdes;;ace such that, from the
conesﬂoﬂéx@gf H@a@dr&ﬁbnpﬁu&ﬁ[r@ r:hf@ﬁ‘na cogrlé%élla?epﬁésgfon E & »Uell as inter-layer position
ement error and/or grid distortion an nd the 17 Ke i A

errors §‘a¥ P %uae%*ftglen'ﬁ%wamema%‘e el the b EiPiedn &ée b¢ prderstood in
relatio to g bechaurdnient! dity, ®atny)| WwikBeHr SneaRRRGI . sitd RestdcRAar @V@He may include a

nmeasurenent structure may al so consune | ess space on a

35 substrate. For this purpose, a new configuration

for a neasurenent structure is provided, in which at

| east two periodic patterns are fornmed in each device

| ayer to be nonitored with respect to position errors,

wherein an overall stacked configuration is obtained

that does not unduly waste precious substrate space

such that, fromthe correspondi ng nmeasurenent
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configuration in which two sub-structures are | ocated
\ygggﬁguﬁagh other and may also be laterally of _
each other. This may be acconplished in thatI)é[a/bSEO(B?{{BZT37
cortiByHRI NGV IO e S P atatiung a&ticrcatect A aar diied hdingy pPObY lekedily offset to each

other! bifﬂs Iﬁa be acgc:rofﬂgl%hé?iym T A 2!1)%1’6 % @&gegpgﬁ&ugg SQIL(H‘EI‘@ portion is provided that is

el emen err
formedoby. @@awn{aes Sg“fqt%‘c flaleeﬁs é’hié*heﬁr §lso \RR |rfferefi He ap@pfefegmented structure
elemdn@ Vil kheiothed Joios AfRe daﬂy Rper isFortnod Bﬁdudﬁfre &énfieds BANitGing a “fine structure,”

and ﬂtﬁ{g] B8 %ll%m?e)%tlyng}ltg JnFSgals% be Ie{‘errgd tg' g s Cngegtrec? Stru tg)re anrgenﬁsh us

ese structure el'ements may g referred to as
segnented structure elenents Ae previously explai ned,
t has Bﬂ%&&l‘ynﬂxﬁlgmﬂ[ 96 @RGrnfn@ lprdb @k WBr rf@ml’ﬂgciﬁ&ﬁgtrﬁdﬂlﬁ&ll-ﬁawres in two or more

subsegl?egt éjefn%é laﬁerf rnagl snﬁmﬁcémt?}rnde & lébo%e&%{%xg tc!ends fgas.lre DYEl3 the so that a

tern ure si
Sigmf&‘ﬂ’a dtSﬂe)aWk}@y bg proyifpdtin produgingy mnfespem W@@ﬂ’é‘ﬁ a9velip whayrelatwely large

structb@l dnRMh dﬁgeciﬂad Bﬁ@%ﬁénﬂ Qteﬁ&ﬁs'idé%pﬁ{?hﬁlgiteﬂ&@?éﬂnﬁawﬁluated with respect
structural, el ene

to poslltmn §150é'%?f\,%ha galues %tg gbhp %Eiev %ggn O(Eﬂngeinra g) 081fve15ﬁnaé8qpﬁ)§?hes in which one
or myerpsEemeyitonugs g evalivibbedtenpitihe respedtyer roatigposit Wi cach single

dovicg 14401 SheRby (ORUMMES Whdifth@ duldGndGT HBlraOBIELLY GEALRe multifnctional
nvent i onal approaches, in which one  or

measwegt ﬁ‘%‘%‘g{??‘@fﬁ‘gﬁ pregept {?Eﬁi}]ﬂ%é’l Séﬁngicmﬂﬁ\}?cdeéffd fagieunt of information may be
extraati@tperrumit ptem gAdditionsliy sthe hewyeemepigsoctdunrdestibairhesslntriny he edatted so that an
mcreééd‘%o@nt of @M’érn@nolnqya? "be oBthﬁJdesgystaQ%§ léfﬂu}gmecﬁls@' %réo'v&%&ordmg to the

nount of substrateée space (y us
m"ﬂﬂW{ﬂ Cf"?ﬁfg&fﬁtt‘l“l OSH’almea%&% PR dssiosed éfralﬂé fB'fthef FRbansFIRRBERYY be obtained
by udimgvidnbinotre @ chitagnibis@andal Yatk g re@asecioasslysisodnd/or to determine other
lithoghaPk ext ; ;
itho ag f{pl e aﬁgptlm eprgrrsr,ésg%hu:?ré E@ﬁll-stgglgl'g %{é dtﬁepiéﬁe d gi[hﬁ'ﬂ'e%reace to Figures 2a-Ze,
forthep dipsgrptiye ﬁﬁ?ﬂdwne AfBRresent dgentiprayill gew bq deecribddemorafdeniint  of
|nfornat|on nay be obtai ned substantially
: ggar %{; enéaﬁlé,{ag?r N?rw% %ver gllel\?r é)rrg L«.{j v1<2e?2r9t8 %u::}lgma ”‘éﬁ%s'ém ) ds%mmonductor
dcvmqqernmrweclammhdeh@r a pithreart@htavice. pnynylsembibatian therdof, Which is formed on the

basis biShiB@mbdAShicat &M%&E&c&&l&&sc@sa m@awioe @m&ongagee arbéi)propnate substrate,

SS-sect)ona SIS an d/ or
rom F O GRAH, e T P BREFE DN oI BPL g SR G fefnins torei
measughnshteitesi to progidel tht: pessibilityef obtilitihe mbokreatiem deint the Miageficdsing process of the

devie?B02 @or exgnQplé WetgdRibon lel dfa?ftr&:@ctsényg é&%F nge' Jﬁ@%@ﬁ%&ﬂcﬂ? Qevice, including a
S | |

i.nventi now be
proafi P £ regeng fped oot v 5(11’4"34 BRGHE YL GV Sfyedieony formed. A
measutbeneniGie 2B0naynwizi definedsythin dprpesien 201a wh@eh mnﬁu@teeaent site 205 may not be
bordexg@w' ngr ph?sum ﬁ{;&&ﬁ&%@ hﬁ?l)e Sje%ﬁédcﬁncfu@na% S§ gosgigltﬁ}fwc %greia a measurement

nmbi nati on
Stm"“{fﬁ@o %‘a@a %ayé’F a‘f?F%‘fddWééPP&ﬁF‘E’éFas‘HW“hﬂfe‘ie@’é? Barsihgh Femhng process. For
exampjld; D€ ASSBEmend iR 2obamyeae dZEY EHEAiAllG 8 thafimBPRhOTTeadctburement structure
200, u%}eép ﬁlérgrg %r% see{gcgelcj 65 et%gol%b%t a.tslg ﬁg Isﬁr&atﬁéjb aosgnt\f?y %rgangx‘elgt p?océ{iure performed
by ansd@?ﬁoma#gnetaﬁwwwooiwéerswaemm vagiopsgrgeagusergspigiiiadiesest I8 150 in Figure lc
typ:call)ﬂdiaﬁhehhﬂed: Hlﬁ‘er@rft nRLRNEt §ils, IsREOS H&Edr&ﬁenﬁﬂwdemﬁe ﬁ)hﬁ)tammg data from each
I oC

of e FRMHLAG) Hik O RGeS b iRosEoY g e ¥igoniit e scqisiion on
for cachefthewrrduencof stdewece, including a plurality of die

regi ons (not shown), in which specified

m_crostructural features have been fornmed

ngg}% BFASHRGR ioptare SUEmaegmasisc: detme HBsair s el’i‘lbﬁd"[“ﬁt%v afiG: pyrigpic structure
230 foR@d jn aMvgdetice liyhendre sesond @eriie sisictues 220 ormalyin f@tonk @evd layer. The first

bordered by any physical boundaries but may be defi ned

functionally by positioning therein a nmeasurenent

structure 200, which nay be accessed by a specified

measur ement procedure in agsingle sanpling process.

For exanple, the neasurenent site 205 nay be defined

substantially by the di nensions of the neasurenent

structure 200, which in turn are selected so as to be

det ect abl e and neasurabl e by a single alignnment
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WO 2007/ 040555 PCT/ US2006/ 032757 periodic structure

wa33h7MRdsskn turn conprise a first periodic PCTUS2006/032757
sub-structure or portion 210 and a second peri 0

- perictlgptiditui e g o yopiriso A fiR2@riods srbisrchuye, or phitios HO camja second periodic

sub- ﬁ%étﬁr@@f Borfidnl206:t S’lﬁl@argﬁ@le RRYndCRANd $Gcthke 5T Sy (BﬁlEnllqu' fitst periodic sub-
ort on 240 and a second period

- struc
sencGi e g L P B PSS PP o i (68 et fgrond sub-sccties

- 210, 8¥bmsthe yobruis@ L a 2blity 220uansy cliieenc iy 2215 @the@f which may be provided in the

fonnpcgf%ﬁslta'n&éﬂy thtﬁ\tnfuy Gl ur, gn @g;@%&té fn%r A ol%g]t: el%oﬂ@ ﬁde in the form of

provi déd stant
Seg“’ela?ﬂ ﬁlwwa'{vﬁs In ﬁﬁ%confeﬁffrfe%@ﬁfé ﬁf“é‘ﬂfeé’leé‘ﬁ% ity be wmlck{@d &t ln@rdsng any pattern
that @uyebepietie cﬂed latena] tiendcarim: afiess 820 FRRtieEn &keﬁiﬂ'ﬁﬂﬁk&wnbﬂa non-segmented
elembddi S context, a segnented structure elenment may be
considered as including any pattern that may be
defined by a lateral dinension that is less than a
m Wbﬂﬂﬁiﬁaﬂf@hﬂﬁeﬁﬁmbddnﬂam §hb6)ﬁ1, t&fstr@hﬂ@é}e@@ ﬂ?l%@d)e pl%lvﬁélﬁg bon-segmented

t h t ho
elemgﬁgs Erf?err?ag é% nf%ctute & en ents 521 g% prggl %ioa% se§\£1n&1}tﬁéj eg}ﬁnts Lavmg yormcd therein a

rOVI
pattegg|of fhway’ gnd “ippess e‘a’sefq.ﬂhfée lirtey and thgrseaces| nearb e tepreRed yeprrdponding regions of

dlfferpiﬁtwetra%ﬂstms wBRH FBNLS @lec%isﬁﬁﬁﬁuﬁdefm&é}&cé ﬁ%rttgp%gf;ylt %gga?gaﬁ irfiblied by the

termso lﬁnes andn s(?gcses rTgor %‘;IEP%IBF etgeégfe%gsswm@er e%gl‘ks%lﬁ]&uh&e F@@llf baﬁgn however,
Wlthq‘}f mf@’diﬂfgft@tew tb@ rpeativentioatts bslitewhi@hingrefilingsand spaces. Moreover, the term
segnﬁb@&@sﬁ%" leoMnc'.luﬁ@ hiydGped s ?itﬂcelfnﬁlﬁ RER hdd SE@I&QJG(@ B dAS whleln Pa@tenung may

ot 3R U SR el ROl el GEREoPHb UL s ien s stcrl dimensions

of nom-pramirftddeiztoenn such estiasdamentd 51 IWThilsothi¢ sepindned diementst 201 may also include vias,
line sEﬁhtrs Lt ind B apﬁﬁsl%rbgnsid@%é@wp}ogﬁaté EJ Bx@a‘%m%{i })z&t(ex@ildcn@rfw&g%ame size as

i nes and .spaces Mor eov
may f‘lﬁy S FRSEPAferre | iy dainal devidey fpmons fwilkigt the Rt t%ﬁrﬁfm@awome illustrative

embogiegure nicedgxatet ichéuit AMIRRL RN paf be EJghl&gecﬂT(&nythe bRt 14t&al sizes that are
compﬂgwc %Xlﬂﬁdegén f%%?yggeg J)f‘%he%gég{fllﬁ gc%lvlic%‘ ! anmlw }ég }he r}gdlc gfuaturg 230 is formed.

di nensi‘ons I'es atera rrens
Similghy, fsneesiedmsibretctatsei@nng, 25§me hs CPIHGIS@I efiretnittgreedenents 241, 251,

respeéﬁl%lﬁ ,soxﬁtlhﬁ' vBRY Wﬁﬁﬂovﬁk@m&mﬁm@hgﬁﬁﬂte@él&&nﬂs R Qtﬁ%'s may be provided
ne.s | dere

and ik n
as nof- %%m%néed .ele eentsf P gaé xéga Pe tly{%e (g %gxfl?néartxﬂn d*’éﬁ’é@?{@a“éﬁf’é@ ajdzmens;ons the sare
criterip @pply s eShSSUiS??é abzpye. 210 shynly b hipeecloted gncio wevteembddimentsaibd wahented elements

241 nﬁ?\ﬂfiﬁxefr(fnﬂgé Qﬁlﬁen‘(@dtei@hl&tst ﬁ@ 1@@&'&%@%%@3%5&%1&{ Qlifer thé fflteral dimensions
of S ntJHStr% Ve tngb i ments, the segnente ICIrCUI )

o FaRaeY F9y frf§/eFB [P S Dol RET g (s A2y 241 may be
appropgiafelysadapiet toathe desionplarsaiifies ©d thanyrrebe@idyy lfyeatouthe: BbeF-B9er position
mfomﬁflorI f€n %Q%xlnfah&l dAQ%' ;ﬁ@enll ﬁyc%&ent %ﬁor%éaglhlﬁalﬁﬁuapﬁyér %’y %e obtained more

ture 230 is forned. erio
prcis, Wl fr G SIS 80 HayrEeR P 20, gRO may cach comprise
combigdtionlefisegtente] @tednisgrbditd stRbtice elemegpect i vel y, sone of
whi ch nmay be provided in the form of segnented
el enents, while others may be provided 25 as
n&ﬁﬂ%meéﬁméqr@ﬁﬁmfgrai Fespsais i prgh eftbe oy ieuctyfes 210, 220, 240, 250 may

vary déiRednmontted deGgh, and d&vicaRdqhiraa®nte MhedoRla@FatthgctisVRIN Bhed Bee of Nie structure

T I
secondg§u s 2894 220pemppriging fhe il pmnhp hecwedie nebe mhidonediueh that the first
per;odﬁ?sﬁb !;tf&cttula ako bih@e kathR &Boc&eﬁxﬁ@cﬁ%@% QN2 éﬂgpogeh @hercbetween, In other

ity GRS, T R secdua o S re s Do s o e adient o cach ot
and sigflalyethe iR and mdrﬁaystblemreapm G50 inaay eleyiomatd ptiiednt © dablEother. The
design rule specifics of the corresponding | ayer so
that inner-layer position 30 information, such as
information on the pattern placenent error in each
i ndividual |ayer, may be obptained nore precisely.
Mor eover, in sone enbodi nents, the sub-structures 210,
220, 240, 250 nay each conprise a conbination of
segnent ed and non-segnented structure el enents.
Furthernore, the number of structural elenments in each
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40 and simlarly the first and second sub-structures
wd4hh7483smy be located adjacent to each othe
O o y5a PCr) US20001 Dasra? | meaaur enent TCTURGH:2757
fnedBRTHEE tstmait® Q@i sledimed gn@avideoinpyr-biyér desiticaniefordaiyreind inter-layer position
mforf%@tﬁﬂntvhﬂ'}esb&t ar. FEM 9: 2 p?eﬁginh‘p&lﬁﬁno}w axy}ﬁcrh BQﬁ‘e‘ %ﬂbggm?nt shogrn may be the y-

i.nf or mati on Mﬁt reSpeCt to at east one
direcpry R PISSTPCciafit BT 14V PP EYRSBIRIORERY Doshitidercd perpy igplactraent of the firs
and sgeondl bubeabdneds.2 14, I22Cl, kd @ﬂfo&ﬁtﬁ&ﬁiﬁ,mm Reshddni8 leach ayle;r wHile St inteﬂlﬁyer position

mfor!nﬂfog f“ﬁ?u s &%\{l Sa &ﬁlﬁtgﬁ rdgs%b%% aqggtwg ?L%H ﬁrgi?{retnone or more of the first

structures
and sgennd pubriguqHyeE rf’—éQafm m moﬁﬂ%@ﬁf@t& wifhgesgest (9 Q3¢ RIRorpf thesubtructures 240,
250, bifo@iond AU, ms;tatdpﬁ ﬁh&eﬂaﬂi\feﬁfsﬂ&fem&ﬁ béméén g p@rﬁ;ﬁﬁ Is€ledir@@ure 210 and the
peiofy St LT, SERR " Qe Bkt Bt PR ptevice s
corremgdmgztsz @he ‘Fﬂap GIFQTIaE)WSaSWbeWé’@f conygirtiohal megpeEEnt swictyrel 00 described with

referéﬁ@d' B ngfaretlh € AS bnpl Ed!l Gh Hlﬁ@fhygl%%itlonglﬁgmna@cfn ROE b AdSive displacement, for
he relatjve. dis

nsalg2 i P BT BT B B TaL UF 8O R0 PHE20. wich sorsponds (o
the inperrlisithiositioning-egonohipinedt by RSEnuienpous evedanséasieenedt sagctan 150 described with

referdAVeEh IFRYreQ b MoreBRt, Vé?@ Qhotvjﬂ% FiesPeLt 'pMﬁahtc}%Y in&@urtnﬁéﬁ? £t§lctures 200 may be
or respondi, overlay error as neasured In

proviii0 & P TP FrSSERP OBt et and 8t oGt ReeP iy Af dtmmining
positidQinfoefraion mitheredpent Fol aglaaseonk &urthedipredefiaerolirectibn Buch Bs the x- direction,

i nner-layer position information may be a rel ative

di spl acenment, for instance described by the pattern

pl Hewrehtcheraticlly shywt (e mrrsvRraenstityetye PORin At erlapepg vigy decording to further
illustr2@Q emdriiadats@O the @ﬁ:mnﬁi&mtoa Iii Safde brb@ichts VIR sc@fited EIOENRA41 and 221

may @ergef%teaog’tffglirglgd b urglﬁ e d WI }81%1@ s?ge éx%tatlo\r{segz y24g§|3 @%’éé%r&% 222¢ is

tructure descri
illustragsg anshabpuld es bp gonsicsidres itimitioguelabepiesen umeretwamﬂ@sy otpprwise stated in the
claim§IEF8 MEtﬁi&f& Bhe oFthe ldégtnbkft@isnszzaﬂi PRY, D8 md) bOVe IR theSEh- A8 cthi® 240 and one of

anged cura and al.so
e RS P D0 LRE T B 0 FAEE VAT G 20 5 G g e sosmencd
structjrp flomenist welnaS\theﬁﬁme@s%ﬂé@r 241phaging biears mowneznfentrttone?22a, 222b, 222¢, 242a,

242b DJ4E<£1%E9 Bl@cdbéjbl{)ﬁ@atdhﬁ) Bne &u&)'fh &Sthd BB-sthacnills 186 Lh OBk, ﬁ't gl%{lﬁ further be
Sur enent structure

[
oo R SR St RS e A Rek 4 iy 3 wsed n

appropisyodinne at lengGh the hredefined periridicity) vhenit, iacubstarltial 8@l repetition of a plurality of
structiﬁ'gpl@xgénﬁeawn onet&&etm ﬁll'e%f#on és %ﬁﬁ%s Tgeﬂ 2: fg gizg%& shaB@Xf the individual

el ected l'ura ?@é exe
S“’““'“éf%@l%"ﬁfsc’rﬂ £ 2%14%%1 maﬂ%{?“ﬂ@&‘?fc(as Showm, o Sippes o -prgpesignd e ke,
wherem! tthQﬁ%nMdmmuél&tﬁeb as.bfe olﬁlﬂﬁl_ﬂile Gkatiied pastion information, preferably by
optical Hé?écti%xt ﬂe&ﬂﬁ%&f su&rﬁ_ xBEr‘és%EJOV and r&}{aelﬁcgl il tﬁlenthEeSr’ ?xar@t ng rsg\gﬁm%r%atmn or fine

stated I n the clalns. r 1 nstance, one o

strctige, gf i {1 RT8 AL, 2HeY bp achtsied UeoOTdBRpIIEh R e fiagsual dovice features in
order ®UpvEE ﬁidﬁliﬁgﬁaelnﬁﬁﬂttamﬂx tIﬁHIﬁﬂlﬁﬁce of ﬁ&paﬁ&@ BREEyREY/ QIS e on the overlay
accura%f 2R, s%%%%coogl%gr{ts ¥ w1ﬁ %c ?Txlg rz]s & llgt%r cfsnufj’é’t%f}é éc t%tilfjurét?:@ﬁ eglenté% @p underlying
layer, a@htaﬁ the @le@m:t 14 0224]_1 ity Eiggnq:j[zb :ha)vbeng leystaaipllyrtiyverwritten” by some of the
struchﬁﬁ gﬁﬁé‘xﬁﬁi@l @ﬂﬁl 2&2@1 mag &rtBle a%%%i@a angt?g%y cr&é%@txonﬁ%&ﬁysﬁ%r instance by

electr be provi ﬂggﬁ % “ﬁ he sy -structures
e QEfB“%Sﬁ%PyZ"S’@y mfcfosg’ﬁfb el %“ranﬁée%teaﬁﬂf'%F BiERaEpd pymgross-sectional
sampl¢. he size and shape of the structure elenents 211, 241,
221, 251 may be selected in any appropriate nanner as
l ong as the predefined periodicity, that is,
d‘ggg'fea%frtSP*&fﬂatrca@rﬁlWaa orpsERRatqIel WY fo‘heam??F‘lﬁ?Wﬁ fthnyUP 200 of Figure 2b
accordfigntaitié sictonaicanmntis Figho g Afitt RRERYE RO B &Rnd b&&itheQibstrate portion
is obtained. That is, the size and shape of the
i ndi vidual structure elenents 211, 241, 221, 251 may
be rectangul ar (as shown), squared, T-shaped, L-shaped
and the |ike, wherein theypverall dinmensions may be
sel ected so as to obtain the required position
i nformati on, preferably by 30 optical detection
techni ques, such as mcroscopy and the |ike. On the
ot her hand, the segnmentation or fine structure of the
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sanple. Figure 20 schematically shows a
wé aeggtional view of the nmeasurenment struc N
?ﬁgﬁgure 2b 40 according to the section He éﬁg&ﬁgﬁﬁm$”°7
201 Eriuguay e @ae oAbl osddicendng e aﬁée fhe gtglztulreseleﬁl@ﬁtﬂﬁd 28DOM Efor instance in the

form Jg;%f%%%g%%%%z%)#‘g Olﬁaterxap 51}/\9 as snhc Qlargget F]1g00f1 n}\tgc{e and the like, if the first

dewﬁéq,}qeb@ll &eretsnii@tsipllew sgph 1ﬁola@n (S”Eih]@yes piapdticon sl intpgpi¢dseirenit. In other
exandld, tiertakt AR ke lah@n0A rﬁ@ﬁ@:ﬁ’&@u b ﬂetﬁli?ﬁt:onfl%mnoethl& MRRERASe clements 211, 221

t C mat e
may répLeLe%gm%Mil fﬂ hnep &4 o er 1018, otmhtge Lrsrkcgvmq l‘ayaf ﬁ(é :I]C}rngd a second device

con nitride and
layer P83 whish gy @91“@025 seepil pasiorit grueturs A6, | ovhet trechehelemals@t | @ 251, In the

formérSXdnipld (ﬂ}éﬁ’ BTOhyeR 1Rl strhcBRNIRRES 41, @51%};@% @cﬁimgd o ditlnce 41 resist pattern

fomlg} I?)%ve a atte qu:lro arﬁxa]gefxgl&?yegﬁtpﬁtm? ?ay?rﬁtag&ﬁmélwlqwlysahoon and the like. For
exang)ier 1!] @Qphﬁ@a‘efﬂ @W&lﬁ‘lﬂ@s ciQits, crltiPl diiemings, v.@ ptiieseinds in the STI layer receiving gate
eIectﬂSEfIs afhayf delsb % clr 'eﬂzﬁ Fes8lso ﬁlﬁm&lay @cg:hxga/sma Qﬂ“@anh{;' gep]:tﬂdr 21 dlée feature sizes

due S€VI CE Iay is formed a second device
R Py Korsireiat B HA e SRt BRI, g guctre clements
241 jndier 221t iy isdlyda ot sagnenelien@sttsbovadit teerdos2 Sektionhlnvidvher Figure 2c) involving
dlmeﬁﬁﬁlﬂ&gngm lth% c@ticaleyﬁne%g-%ms mﬁ%lﬁfﬁeredtnnﬁe 2 ecH&rg clljeR/%e ?j!/e?s%g
241, 251 may be fornmed for instance o
pattern fornmed above a gate el ectrode naterlal | ayer,

a Pt @4 srbeindtienfie shosis a@losd-saaiottd iviag OIS itd ihe &rdtuﬂ;nﬂd tidpReted in Figure
2a. Th 'ﬂl‘fseexanll:ﬂ?cr eacﬁ%@tﬂplnﬁiwgbaﬁ] stﬁ;gtgxlgleﬁﬁllen(%saiﬁ and dﬂitl %’gg conj rF ise thre% hsgb -elements”

circuits, crit
221s B 24| spRgpctiv el aibigh gy fjafte@mﬂ@ ceqreéwﬁleﬁ@smentmgn ysed ig @w Aprstructures 220
and 260 (FRuena)l ess, so that overlay accuracy nay

significantly depend on the feature sizes due to

i ncreased pattern placenent errors. Consequently, in

s O Piifi e U e 408 anel bhisrmeg freacenrdapstwith aveBlesablisiied process techniques
used Bﬂtj:e anGhhen oi?gciuaﬁ?ﬁrohtﬁ&h%éﬁ@au@essﬁg{% Rick: 'e@ﬂcr{tmtuit%ﬁ%%ucmts During
ecti onal I nvol vin

i vl e o LSS T ARt deep g el Gt  comesponding
patterp fit e meesumaherit stngohves 208 ope pltiiakite thdenfl ©6s foainettise ADRn i Gure 2a, so as to

locateltﬁz sFrhies @O%gar@(hbrﬁl%?gf c%ﬂit)iln%m%h&%f @ulpel'p&%ﬁna s% e& 1fferent orientations
accor di ng .t he section epiLcte |

in ity %%%&Ple RS R MNP et e v 202
may gl femehtisr iB@dbcamdusig phoralth@apit bsietetHigeR, de@mmelt@me@t-@ Implantation
techm%%g-%laﬂﬁ'gat%ﬁ %éhm{u@ssa&g%e l}f{gla}{d tl’Yé’%aff’ep Mcong &2 T r 505] may be formed,

orres ond I Ng seg nent at Stl‘ ctures
Whef taogzﬂ@bv {4 1@ trie pzéymech @BthbéaIW’é‘a%@P Wﬁu@qrﬂ destoees @nd also the

featur@@ﬂﬂlmyashanérm{w&dre 200, aé:,CtHH s@@ﬂ@ﬁanMﬁ {)irumle bé(ﬁ?fgarlf@ |2h)5tnlﬂﬁg ﬁrst periodic
fabrication 0 ac

h
structifdd %e%‘ﬁeréaﬁgr tﬂé ?el&?tg' 290u Sa?s e su {rjac ch tgs ng-,aslméeﬂniex%t prqcedﬁrgﬁf Y Hzfe described in

m crostructural teatur
more Gefqfl @it sefeesgotp FigwP 28, During this wel | -established
process flow, a correspondlngly desi gned phot omask is
0 pattern for the

%P%{ttegg (sjchenaﬁic%flly uléogvs a éop é%:%e g?locéevlﬁ? %r() éh’i”lg)? MRSt Progess for obtaining
positign dnféreption fromaleaesagivovun stowetuid 2900 Bimda,to homasurtoent pro@air€on the basis of
workirdg ¥8nes tof HQE:%SSO:}@QQ niedsu@R¥nt QVIREL PSS £ gﬁ?%s%g L e like, a first or inner

er ent

ropriately sel ect ed
kit i A0 5B o Y Gl B e B i s et
may pR@ille tWihadrking zonekUsniyngs B thiidalit theradsel inaygriod bit EthIﬁ@&aU E€THzRapability of the

measmteB@nt Eé\ﬂcﬁﬁ%g BY1 aﬁeﬁ 1J1t9% %Eﬁ%&%xﬁ wHayde%nmg?l% r?]ea ure nt. structure 200 so that an

I nst ance usi n ogra
overlaqj%f&fslpqer #W viseHerk g,é@es 7hqR30 Avring imsapurement may q:ugfgctwely suppressed and

the cofpsginéitiy #akin® BorbEHRMBLYRS] AN td Efaid pdéBion ARknation from the respective two
thereafter, the second device |layer 203 may be forned,
wherein a photol|thography step is to be perforned,
t hereby aligning the mcrostructural features and al so
the features of the neasujenent structure 200, i.e.,
the second periodic structure 260 (Figure 2a) to the
first periodic 30 structure 230. Thereafter, the
devi ce 290 may be subjected to a nmeasurenent procedure
as Wwll be described in nore detail with reference to
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may provide two working zones only, as is typically
in prior art techniques. The capabi l f
WB%Oﬁﬁg%sur enment device may be taken into IP 006032757
perigioebidecatés gy Wiah a dm@lﬁduﬁ@adjdﬁt&emw meARRines deW@lad/& appropriate
demglocg ﬂ%‘?ncﬁ\h:ﬁsl sﬁUJsthNrgsriI@FM@fZZé B?O lﬂr@ R . om%Qgcor(Pde\zfsroglgln%/\%n%< 29(9 280 may be

zones. 270 duri ng nmeasurenmgnt na
com@epiy, placed é@uegﬂﬂlym therEsrectivg W H&.nﬁ@owwtwgwﬁme@ermwbmm position
infodpetiql isdi@thgSie réigive positibiiay of the 0G@tekiofding sti-afubmtd. on from
the respective two 11 WO 2007/ 040855
PCT/ US2006/ 032757 periodric sub-structures only. Wth
a dorreapintiy fljowias resirapttseray stracnielde perfasned: dBvlieceorking zone 270

abova Eld#sﬂﬁctla@n[) afr tha'ﬁ/cﬁkmgjﬁﬁé B0 aBifve b Qibisadiud 2ol akesultin 5 in inner-layer position
mforﬁnlégons%g ngtg.rkg gl’cﬁ 2?‘ &é ﬁrsé ice gelé% 282I5 32) tﬁehv(o?orkm r Sé:f:ﬁ %’8@% é}a: sub-structure

zones
240 addrerrling 2050 Qéﬁ alofethe é&’ﬁmfw%ﬁotwubﬁg mhe inp@riayeciiogition information of

the sSddit &széJI@}teHZOG Ssu&hQis phe by Wi 'theQ@@deeQﬁk subb-SuQ6BE LR the working

I atl osi {1 onj
zone 30, il pieg i 2t TirlPa i & ety tpgon, at i ovrey
inforfuggion vy m%&sm¢m¢§m siruptays; $9 thyertkinl Zoge 156 alyee fhorsuestiucture 240 and
the v&ohamgt Rge mrésb@gh@@a%ngzloe zz@hormua%hl il hdCih HE BOSR%Q i Mation, that s,

{ len%H;one g t he sub-structure

o T PR PR MHOLPPIS) P GERREPORO e hosb-sucure
210 4nd dtearvdanzRRie, 280 hbovih e fubrsgtchderiocaeduiyein ar 0fer-lay@)potitd information of
the tﬂﬁ@ rngﬁ 88mah chrgg Qegﬁgﬁ’tgc? aﬁnﬂﬁ) (ﬁygmﬁn 9&1{3 lirl(?abﬁgeé"tge gl%citr&cﬁl?e 220 and the

i ng.zone bove the su -st
W"ﬂ‘i"é sza*ret %%H G tbﬁr?“‘? ﬁW&tPfe 1239 errespiieg aanm?fﬂ#ysrr pratipty fcapation of the type
segmtihel vewcondsegeantede | ayer 203, such as PPE;, (3) the
wor ki ng zone 270 above the sub-structure 210 and the
wor ki ng zone 280 above the sub-structure 250 -
r e SOMSEUEIEY,) ipperrlayer Aeckinter-layes posion iinformption mfay berabtiioad, by ttlkpastructure 200,
wherdi§ ,defy@Hig c&yprocbd@fswd’gﬁtdllwﬂ t@@ﬁ%ﬁf’bﬂ%f&m@@ﬁﬁw&t B84 in assessing the overlay

b- S e zone 270
s P B 5 R R R AG TB e SBPSBB st ety
mﬁm@@ﬁm§PWW@FUMQ 220 - resulting in an inter-layer
position information, that is, overlay infornation
nented sub-structures; (5). t
wo PRI RS e e S 16 MRS PPt GHApi fo cabance dt
vaUiilm WO this I“ng Zienecr28)zaboVi®, tivensyubelsta didiadritto 240 respective sub-zones,

indicdt@SM b a0l Rr AP w’orrﬂh? Lode@Y@hndPR8 £408 ! tl%fv%ﬁg%t ﬂgg{'zsgf a8 is exemplarily

non-se ver sus se ment e
@mgyht@ obtained from

shor F ?&l@ﬁg T Ggusy 0 Gt fhd tipsmetish arisomen
the subeirictung 210 0%, 280280 dtatchelys U thitchdd Chel§oRrespbilding measurement algorithms
for thé é&h&!ubﬁ Q}g cél&laﬂ&l 6f§é§tfom BN hold B! ér}eg %nc{ %g:%gggggnten% o?!he working zones

segnent VEr sus non-seg
270a, é’bqﬁas ﬂ@?ﬂbmﬁy be prwligd.tp élg,gqsszléﬁ @pn}bﬁrptans, PRipERY ¢85l cprginations, in parallel
and indefetdentit ﬁdﬁﬂeam’&ythd@e Cﬁﬂb@ieﬁlgﬁu;bt}! skhﬁ!eﬁehﬁdﬂﬂﬁléhﬁtﬁer&(ﬁgdata may be obtained
s1muitmgﬁs? Qﬂulaglﬁﬁ) IE éagcgabg%ng)) v%)r “& sg'lg zrc%ft:selgé{a agg EJIOR — 1T1ﬁrelayer information of

ar ne
the firghdgvigedgyer W @) erekinpoubeones Ay P@QS@ﬂlmWaY@nlhfmhqnmf thie eagond device

layer Q03; t(i)@votl&lfg%ﬁﬂﬁinh@ﬁvomﬂd B&va0bbRhR e R R RERVA] thkaty?éj non-segmented-

R g L S N T A
segmented dByerking de@ptse’x’d 0% ;pd eRfbanoerlgatrer infaoigptiorsdittheampe n_Eﬂ}segmented-non
se meBt@dl Sné& 0,
B g AR08 o5 ag T MR BF o tpe sopmente
Segme%‘?%a 270b for the working zone 270 and 280a, 280b for
the working zone 280, as is exenplarily shown for one
of the structures 200 in Figure 2e. In this
enbodi ment, neasurenent data nay be obtained from the
sub-structures 210, 220, 240, 250 sinultaneously. In
this case, the correspondipg neasurement algorithms 30
for the extraction and cal culation of position errors
fromthe correspondi ng i mage contents of the working
zones 270a, 270b, 280a, 280b may be applied to al
possi bl e conbi nations, or to any desired conbinations,
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35 layer 203; (3) working sub-zones 270a and 280a -
rror information of the type non-seg - .
‘VgégﬁgﬁMéﬁ (4) working sub-zones 270b and 28OEE?RSQMGmSTh7
oV @xpgyingpirequreteh oy thabirenending msurtypedsagirbabliedned @Rt may be assessed
and &ﬁx@ﬁﬁ@@'inegvy \Lé)so\ﬁ@ﬁ&éﬂﬂan?% cﬁr%ﬁsac%égya %Qﬁ!eq%@@? an increased amount of

overla error information
mforp%th)néx@@ hesvrased fgm theg%c-@wlgdtmcwo 3mgm‘i 73] t}lpgcc)nventlonal technique as is
shows ubFizwo6 BS mﬁ’cﬁ@l&r canly ithéOByer infviedibayf tﬁd'ﬁrﬁtrand i Q6B L@ 18Ers as well as

L) é,;épﬁ‘]f 4 07/ 05
inner %@/ US200 6 032 Ypﬁzlgrgggglﬂ%]n%q (1)1%11 %5 qfl:j)iter 3 rr%g bta?ne? ﬁeer each measurement

evenle e Potaihge %%%%%eé%ﬁ egHe R B ol 20Dt rededmpurtef information
may e obisis@iShafl aangificand lrdd&ﬁd |flaoradi)¥cthH){heS&v@§ 250 cMAH¥ R € conventional

technEcED I?%/h%ﬁll%l 8y apﬁ%&é%gdq@( i(:)hﬁ mﬁea Sf%%e ndjvidug qu’ g%gjael %%ﬁ‘??ﬁg%l 221 and 251 may
be appepriibieriesied se eteenablp eregwwe éﬁlf'plélplevzf Workirztrenes B wedhit 80 emialf desired, the

correfp@RdY sﬁl&lﬁan@@wﬁz&l ma? I%QMWHH la RonfehwEAl 'éﬁark&iiov&hlgéf@a chlPe%ﬁcﬁdeﬂo)é single one of
inner rs an

the s gt\t/rresc le(l()r 2 §1|1°§m s 1%6[ \g%ﬂ% gevexﬁlﬁng S%}Iéif:an&ei!tgyonsls go?l?u?ned floor space is
achicyadf dr prhtricmprdifentsesithilap sizeqas ferseg oishit wdetrent08.clgfreny edused for the four
structdRy200@s M6 RRGke PR FRARN. MEASUr enent  event. Moreover,

dependi ng on the size of the neasurenent structure

200, an increased anpunt of information may be

ob¥F ia!'ll‘Fl @tischamprioally dlhsgyatef the sirbtuye 20@ shaerég fol 0fonhes Plaati@fembodiment, in
wthI th@fugt%yl& &@ona %Qmﬁ@ @ﬂ@&{%g 25%@2@%&"3@3@3@ ﬁ%l side- ?.3'? %HIQ Ic&lflgﬁration without

preci at ed
being; “H‘?ifé?/"eg "%e “‘s*?“f Vét"‘ﬁf"éﬂﬁé?l&?ﬁ%’f?tagd 2P pre CQHTPOHQ?E!Y difidedintp appropriate sub-
zones2@s, 2700 ard@pPap)3ob.at el y sel ected so as to enable a
respective definition of working zones 270 and 280
and, if desired, the 10 correspondi ng sub-zones, which
mel/ B e 38 feberpatically shopree e Alrucey 2P geadriingde Airther dliugizative cmbodiments of the

preser GivErESH G}fhdildhgn E&arﬂecﬁﬁxﬁb@bzﬁh@@ﬁﬂa@&mstﬁr@ QO(ﬁﬁary%Q bR, 2fe embodiment,
the sﬂ‘?lélgre§ I}M] b Qesné dagcltw% thag at least orhe 05 ﬂé\é er{o}d% g‘ib?sgbcﬂﬂ?é i fgrmed in a third device

ron 1t n Cco
layer. fé’h F‘é‘%‘@@l in ‘ilﬁewnﬂi@ihom"td@duhwﬂmtms 240 8idfi2) any & foreed i affipn device layer,
such BNE: @fer DAV aSErEkIR LI Eﬁnﬂe@ de e QuiIBRYche thj(fsﬁgy lge%m‘ieﬁ% a second device

ey, 398 by g B S5 Bt PR MY i PP Srea20 o red & s 2308, may

be formpd u@ttfurdeie@%ayac gbicldinmgbeticeatad balrwt drebovie bt hestce@the Mt and second device
layers € CBREHuBRI usin @ze m‘éﬂhz@#ﬂer& Iﬂe@hnfldug ﬁgolﬁﬁgjw&%ﬁg 4. zgx{%g i gdlhg sug—zones 270a,

u 0, and 260 are arran In
2700, Bl ?%?Er & .% RViRE fREEED e SR glamf@laqa@%waultaww om the measurement
structure e c€1) warking sibi-angps 200w md 270 al’iﬂleﬂﬁﬁr absgition information of the first layer;
/ Vv Le U
2) wo%{&r s%&g%%sgh%béf ZHng b\%ﬁ%' E@IH%B&?_QQ 'Ehg ?c%o d t%hcl? la n}é { ‘@ aVYOII‘klIIg sub-zones
2708 gl FHls T ey PR 58 it mcargi i Pl Higre non-scgmentodsogmentec

(4) wotKidgust-£aats 276b sheuh-Nesdls 1ﬂf3m‘fadﬂﬁ of ﬂk@ﬁs@ﬂid tlnRM%@I QR typebegmented-

h c he str r

non-so el AR BRRAARS el AT O Sibeaft bRt B o g s or e
type nwwglﬁ@teé@gwa@@teéu@ﬁ ()rveprkingt sub-ecast 219h @nch2808 hevgiy inddination of the
secondS D FSHIEHEIHe BB beBmér@aBEhehtdd.a third device |ayer. For

i nstance, in the exanple shown, the sub-structures 210

and 220 may be forned in a first device layer, such

a$onshauehtlyy ey erd@Red fugctionaditi b Ublaipede whiclaimag dllova tid dbkbﬁ/atlon of overlay
accuraéﬂmm%sﬁ&% WY Sihifld “SEN Wl LALREMsS r&u%né@&&f&angl?\éégﬁced araount of floor

ch as the 'l ayer 203, as previous
svace 8 1 SRty T SPB WoM e b dEN Gl pHTR] amount of

may be fornmed in a third device |ayer, which may be
| ocat ed bel ow or above or between the first and second
device |layers. Consequently, using the neasurenent
t echni que invol vi ng wor ki ng sub-zones, i.e., the
sub-zones 270a, 270b, 280g, 2806, the follow ng
nmeasurenent data may be obtai ned sinultaneously from
t he neasurenent structure 200: (1) working sub-zones
270a and 270b - inner-layer position information of
the first layer; 30 (2) working sub-zones 280a and



10

15

20

25

30

35

40

non- segnent ed; (5) working sub-zones 270a and 280b -
waYRTlaxkss nformation of the first and third la @fﬂ@%msm&ws7

the type non-segnent ed-non-segnment ed; and (6¥ wor Kl 'ng
measgugipent time's Ht27a @rgp280al that werateayther ndndinaint efth edspetdte placing one or
morePth BN nAN ithib b bnid QNGRS la?ér the type

segnent ed- segnent ed. Consequently, an enhanced

functionality is obtained which may all ow the

ob &rex fualier Ginstddve @mecrdkraept thaeeastrangat siuttire ESEHGE 1dcAeddilthin the substrate

pom%@&:ﬁ%at %%rtm#“ RENGEL Eg%e%siﬁ e %&9&' ev1@egla er, d’ne lo?ated in adjacent

I can anount oor Spac
overlgipi |G¥P3ﬁ’é?o{%‘¥n‘@%t§ﬁﬁdéﬁ€msufeef@wrﬁoaalé*sZOarneFlsm@éP Thjet i the sub-struotures
210 sl g, fiermechinl aysxﬂgfbdié@xedlaﬁﬂﬂhh@tbe @rmedlid tMQxﬁ&&Z&l@l@%@ Svherein one of the
struct%rg;r 1}&§§sotge éxg‘?ﬁﬁrZ?Z olé{igne Lhng {he exrl?%sure el%gg & Iwol{b;ﬁ embodiments (not

reciate 'n a
ShOWP)e@b@eztsufWﬂﬁﬂtra@wﬁ éﬂodlﬁ?é bmlemgrwé push Bt apheverayigres of thetrposws field 206 and

207 1§\doﬁd'ﬂdd[1fot' ﬁﬁaﬁc@lbﬁtﬁeﬂqw SeBorkr@YR0 andl 920 3hdby Eﬂ@r’ing that the sub- Zsb%cture 210 is
atlve e t asur t strycture

ony okt 43 oo RITR R R it R s 20 M o R Sipesen ¢ formed by

the expgeuke ﬁeh'—b%o'f’ oWy promy consalosblesipbrstion, bt instese with rasgedt t the grid distortion

and thellfke, SR Be IRMAR SwlcRWERIs mﬁfnﬁatio?ﬁl@)t @eqwitﬁb@% (RGERL time, as the measurement
osure_fields, indi as exposure

s qsggg,g;éy B BERT P ta s s i onp e ood
sub-structures 210 and 220, forned in a single device
| a]Sﬁ%EH a BBNer hﬁstﬁaﬁ%‘%o&xﬂen‘i % el gtnfcﬁl%l 2@0 319}6136 desx%?ed such that one
£ ﬁ’greln ong he structur%s such as the stru
P VAR (RS mﬁta%CF theoMed R teRe: tf‘fPéeS*‘é‘iérfés‘-‘lYFré‘P frpenopt Hgprmeasurement
structirn 2@, thatris, @ sizcific mbRtrectfdv@dt shaRpa) he aﬂdiﬁmﬁ[ﬁr&&ﬂiédifﬁ&liﬁﬁrst layer and may

be sul%&cfu&iﬁlg' u(g\lgﬁ%gg’l” %?X cg?x%s ? | g%ﬁloe cctﬁlrg af & S%%’B%ﬂ e’ %er&bg?&%ramg the overlap

., alrea e exposure
regior 2302 i‘f’sih’ér%sé’ b SRR G nSETeE BrReEe Meénﬁp@wsly described, while,

additibra by, plytior RFaHnbiRg i ‘Radset-dae m&h@ovﬁﬂdp&@gﬁdﬂrﬁoﬁ %Qicli §xay R kiacted at a later

f, h
stage, ﬂ% B S?Cr \gg%l{] grs-esc 51%1 aen])é{g\;soiss ul'é%g electr{):hremcgogco Yok évéy?;cro?cgpyfaacil %ake To this
end, apiprrespepding ﬁqﬁ@@mﬂﬁplﬁ ey be prepared irl e overlapamgionc 269  forvimstaneediydocused ion
beam (FMB)YQEAB GO Nn tHisOkay] 1%&@3&ﬁla%é A efﬂ%ﬁ&@ @dgrek 9F chh@aog [nla)?jbe obtained due to

o TS O R Sy T, T T o i

“calibtalyen” wp sfmemn’bdita wiidchayibgued d&s sciisreri noeailizing theapiedn@naeacceived by
optmat t@chE h\ga's' IEor %%mgfé 1E§?eﬁd pﬁﬁi‘n Mn—sg%}lchtfsd é}%yé%@?as nﬁimgé@q Figure 2g, for

st|II urt ilTustrative i ment
standeo 1S SR 276 e R R e L e, such s e
structupn @40 Hfmed e dsHososd dayet tieesy, pribading agbhrar efdhfion with respect to overlay
accuraéﬁ Qn SlervaGt Wf &u%éocﬁmex&@ﬁr %ﬁ‘?}gg’%y %ﬁ Y %Eédaig co%%gonglfl%q% calibrating and

measur enent _ struct I'S,
evalua&’t?d‘*%‘f“?ﬂf}%%ﬂt?ﬁféiafe ﬁ'&fﬁ‘“%it?ém%?o‘hﬁﬁ?mb@’eéfﬁ@’i‘@?sonal ly formed
inthe first layer and may be subsequently
Sg\::égdg |t tBe é}esegﬁnevr%létg} rpr g?%oag%}z}?: ceg lflec ?citufr: or fgt&?unggfgﬁ]erﬁ information
with redgepg melawf@[“ﬁiﬁsﬂ%ea@é/or fﬁﬁ'ece% ﬁm@ SPATD lmqturedfm |S¢ifoa Ripd treas rpf prESFostructural

devicebf tRiDb eRRAmMAE sPUcOYd BUSY éﬁ@(ﬁ@fyér%g fon‘M@l' th Qifferent device layers in such a
ona. osition i nif)or m erve

ey WS i B S5 IR R OB b RGP g messren
structufegin @ single pagaremény sitel ddrenvereinbyme engwdimses theomaduraanst pyedire may be
adapte&' §dcﬁ] &aﬁlﬁ;@fa&& rhfgﬂngt{o(ﬁsaﬁé) RA¥r-tader § Mo Ry 60 P¥aiaq; n'flna%eousiy, thereby

F a correspondi ng section sa
Slgmﬁ“&%t Ypﬁﬂ%ﬂﬁ&?%@e m%aSPfﬁ@e%v@FqS%\ p}fhﬂf‘eﬁuﬂma%w the é?wra%qf élwe@erpretatwn of
measutient a8 gyche ietancet eltledved, BjhadcOTMmitioHaRS of e mbRuSmMYmeture compared
i nformati on havi ng an enhanced degree of accuracy may
be obtai ned due to 25 the high resolution of the
i nvol ved neasurenent techni ques, thereby providing the
possibility of obtaining jcalibration" or "reference"
data which may be used for scaling or normalizing
nmeasur enent data received by optical techniques. For
exanpl e, instead of using a non-segnented overlay
portion as indicated in Figure 2g, for instance, the
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As a result, the present invention provides an
\ygamﬁng@g,technlque for obtaining efficient in ﬁ?ﬂﬁﬁ&ﬁﬂ3rm7

with reduced nmeasurement tinme and/or reduced oor )
o chiyerdignay e‘C?U‘FYi‘@d ‘PPH sgetirdsds hdhitesdasiea Siddifiontll ieb@StisnUGELEsadross-sectional
anal%@ $8Yitefes dét‘cn gltxchﬁgtorgor[@ ﬁ%lﬁ(? %nayc‘lge 0%81; 2 a?on QJFtL &%ﬁ? and PPE data.

peri odi c portions forne erent devi ce ayerg I'n

such a way that |nner-layer information as well as

i ntléwe picoplar erﬁbndimbﬂlﬁiiécmﬁhdmity/e be iinbiagvenay, 4 HRMvERRn may be modified and
pracfi@%@%“ﬁlﬁ‘g@@tbut éﬁlMd&ﬂ #Elgné:l's né)ﬁarechlt @og hgse wﬁﬁgdu etﬁre nrt havmgethc benefit of the

over, in sone e € neas
teaclﬁxi;gé Wy Oﬁﬁly’imgg thg@gﬂgfs& dte@w@h fo[th above n’ﬁ’érbﬂ |pgsfesped in a different order.
Furthenfiope, malimdniossnde infh@d1d ey Qbtailsndf QGMh@ﬁongnh@rem shown, other than as
deso Z‘L@?ﬂmﬁé Rt SRSt IR o3y i PP ol sbov my e
altergd; prpmpqifie a"’t‘i‘% G Sesh wriatone afe mﬂéﬁf}ﬁwétvaﬁlmoﬁe ofopd @nd spirit of the invention.
Accanaiy) the proRitiof sdught BBYn REs RNBANE el cMhasyver, enhanced
functionality of the measurenent structure conpar ed
14 WO 2007/ 040855 PCT/ US2006/ 032757 to conventiona
overlay and PPE structures is achieved, since
addi ti onal information such as cross-sectiona
anal ysi s neasurenent data, grid distortion data and
the i ke may be obtained along with overlay and PPE
data. The particul ar enbodi ments discl osed above are
illustrative only, as the invention nmay be nodified
and 5 practiced in different but equival ent manners
apparent to those skilled in the art having the
benefit of the teachings herein. For exanple, the
process steps set forth above may be performed in a
different order. Furthernore, no limtations are
intended to the details of construction or design
herein shown, other than as described in the clains
below. It is therefore evident that the particul ar
enbodi nents di scl osed above may be altered or
nodi fied and all such variations are considered within
the scope and spirit of the invention. 10
Accordingly, the protection sought herein is as set
forth in the clains below 15 Wat is clainmed: 1. An
over |l ay neasurenent structure, conprising: a first
periodic structure forned in a first device |ayer of
a specified neasurenent site forned on a substrate,
said first periodic structure conprising a first
periodi ¢ sub-structure and a second peri odi ¢ sub-
structure, the first and second periodic
sub-structures in said first periodic structure each
including a plurality of first structure elenents,
wherein a first subset of the first structure
el enents conpri se segnented structure elenments, and a
second subset of the first structure elenents
conprise non-segnented structure elenents aligned wth
said segnmented structure elenents in said first
subset of said first structure elenents; and a second
periodic structure formed in a second device |ayer
| ocated above said first device |ayer, said second
periodic structure conprising a first periodic
sub-structure and a second periodi c sub-structure,
the first and second periodic sub-structures in said
second periodic structure each including a plurality
of second structure elenents, wherein a first subset
of the second structure el enents conpri se segnented
structure elenments, and a second subset of the second
structure el enents conprisg non- segnented structure
el ements aligned with said segnented structure
elements in said first subset of said second
structure elenents, said first and second periodic
structures formng a periodic stacked structure in



2. The overl ay nmeasurenent structure of claiml,

wherein said first and second periodic structures are

oriented to each other so as to provide position

informati on about a relative displacenent with ]

; o at | east one predefined direction. 3. The
Wi{dﬁ)ﬁp‘ﬁ%/m?reasur enment str u(F:)t ure of claim?2, wherein said

i rst and second PerIOdIC sup-structures of the first
f% PV%EW&H%%SM?&CBP% UGBS GPIMBRPEY: 1 BrebRetkpdit Herctup fyged on

J6riae [4yesokd e lﬁri BICREL PNt 458 (g d o8 |agupsigate, said first

pcltﬁds&ptta@étﬁﬁ ROMPiiEAg p Sissh Petiodie senpithcatre heds secopdgeriodic sub-
strytwdethe fied add s@ond periodde subheruoireed iagaideasiyrcanintiructure
cachtineloding @ pifralétyaif firs struhiercelamaizd, dviferaiish fieg dulseceitle first
strypeure ebneensudongirist eéguic@sedotruting: deaomns 406 iseehg subset of the
firs$ b wkEld eBen@in® @iPRE 86t eatd @hbRkc 88meAS alighdd oVl S&d
segBRStddl s ctuff QEABL ANsaRPRME sbsEi®)rahil R A PLACE IR ts: and a
sec¥hd PedRBP&ALc 1k SiHed 12 ecéoﬁ@ﬁgw%lﬁt‘\é&r 1% d gb%@(, said fiust
devq}fer 1 ?r%ll Qartl% o1 égno%\{c f “u%t/ul?'g(%n?usuag ‘ﬁésg gm 1% 1? E’J@%% ué;tué?
and i Eeph agrtil ru&dﬁﬂwé&w P ittt i
said $eqng PYrYdIFYCEHF ga uac tlaa PRy SE St"l‘?é‘ S clomens,
wheyery st subsehd thi weoml strpgBirgglements crmassh wamsnted structure
clemeptgcindraescetndusano g thevipeandistrugtarar] einenss comaplissdion- sub-
seggreniedtstinetun elethents pligsied pethi il sgeknted sunauicsldnodt mdaid
firsagljbaetarfsailocsmiddtibcust cl@reitgdiid fastendsteandtpariediobtridiares
formagongstripdid webked stwdnat i aid fpecliRd rAdQhlcA¥nNR@SUr enent

structure of claiml1l, wherein each of the first
2. Wl HeHEY Rrcafl@RBRLSureld@lalh 1SHhP&Id Q8 Grst and second
perDUR SLEHEEUEE 0QEnit D dabit §Ehcp§0r ésqg Foﬁ&e%é{:% t etgtomlqﬁtron
aboﬁpg'P(%létﬁ/%Sdlb Eac%%%%tttﬁ &,Et 'tbc L5t Snd aﬁ”ﬁﬁieﬁne EP%tfoﬁl each

ement s cture 0
i rst structure ts of t he second
g V8§i‘3t:m§%?b‘“§’t‘r"ﬁ S ‘&Frl%}eé’? cfifia 2 PhSEingEH Bl E1SEPU ur o
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preparing a cross-sectional sample from said overlap region.

21. The method of claim 19, further comprising using said measurement data obtained
by at least one of electron microscopy and x-ray microscopy for evaluating said
position information.

22. A method, comprising: forming a stacked periodic measurement structure in a
predefined measurement site of a substrate usable for fabricating semiconductor
devices, said stacked periodic structure comprising a first plurality of segmented
elements and a first plurality of non-segmented elements formed aligned with said
first plurality of segmented elements in a first layer, and a second plurality of
segmented elements and a second plurality of non-segmented elements aligned with
said second plurality of segmented elements formed in a second layer, one of the first
pluralities of segmented and non-segmented elements of one of the first and second
layers being positioned in a first exposure field and the other of said first and second
pluralities of segmented and non-segmented elements being positioned in a second
exposure field overlapping with said first exposure field during exposure; obtaining
position information from each of the first and second pluralities of segmented and
non-segmented elements; and evaluating a grid distortion and overlay accuracy on the
basis of said position information.
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