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'S .MPb U -AND'METHOD FOR SI MULTANEQUSLY
DETERM NI NG AN OVERLAY ACCURACY AND PATTERN PLACEMENT
WERROBIBACKGROUND OF THE | NVENTI ON 1. TECHNI CARCHUELODG/032757
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estimating an overlay accuracy and a pattern placenent
error (PPE) in formng and %gtterninc stacked materia
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photoresist. Since the dinmensions of the patterns in
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pattern fornmed in a subsequent material |ayer has to
be aligned to a corresponding pattern fornmed in the
W(prztﬁmomss;'o y patterned material |ayer w thin sprCT/Usmd6/032757
istration toleran These regi stration tPIer noes
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materibli Inyet eeh t egadily rdatinine thapaiiiy dctuyacpfof piema Iof glntnﬂmh tayerg &at have been
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m ni mum feature size that may finally be obtained are

the resolution for creating features in individua

Substdiag ettodig@rgpiatiyl twohisdepotial stowereh,alyat &rame istricyireniin jeadh layer to be
prmte&% QF%%Q&X% %ﬂ(eog @élﬂ%qnafn%&lglt‘ng pE)olcégseQ @ﬁ& hlg lﬂksﬁlﬁceﬁlgﬁ between the centers of

ogr ap rocess, contri her ef ore,
symmesEygerBedt Bregtearr I HaRT e B Mt uprbie °‘1nceémca“y patterned in
each Jf hl% 15819 3D inlehstidingQheir cﬁsiplaaal&lem i tilts o€ ik Clerca dhbrye eauplad davige (CCD) onto
whlch éhe concenﬁxcn%%prﬁ%jxetaém eahe.slmgggd & eg 911p En%;sgrreﬁ]&q Flto?es %mcgvlert de&@alsmg feature

er and

sizes df gricsgstiirdsyhodever thefleiestionns a él@léqcPra%m alefidhns é‘t?;ﬁua@fl 1q3tignob pryyerlay error
betweQf bd@&\%ﬁdy%aﬂksabﬁ? the btﬁﬂsa(tf ehg"kVtﬁld*ﬂg @cﬁmﬁdd Gﬁh@SﬁIlM@krybefaﬂécﬂﬁd Therefore,

recentﬁrE 5 81|ﬂ ﬁ?ri’ceefip fllgagfglgﬁ [VIE pan nzfre ot rl?e{zjs&g by use N, QY %% nce overlay

metrofogy ©Hmbiligt rAlt marles dxhibie aohlothaytewcmteothbrebymnﬁhhpe elﬂhzq}oe of hlghly powerful

metrolo%r [E@lﬁh B¥. tiGees RRfhdd E«g’fomw‘ GChdl 5%3@ ﬁétﬂﬂ?@§ Srﬁ? b@'@)dtamed by using
e

|s | acement between the centerg %gne | 8 haracteristics
Peﬂ“&fé%"éﬁ‘a%f%‘é‘ﬂ With destratiel SAure sizes PVRE HESRTTPREHE SX V HEPKE “h 8"
withinliSsagle dishhdthe Ggnificaroly gt s‘tnucta’ed of theatdriey medis, iwhickeare mv!@fﬂy located in the
scnbethtr}e ofltt@é\ﬁ)%éateb%ﬁm‘%ﬁééwe@ ﬁderq{g%ﬁfeﬁlgiﬁ Rkta biaitéRirbS tl@ftarget in the

coupl ed device (CCD) onto which t F
scribegiamiswrtiHle, Qe repTeIPR i ensy &iitdtBe K fhf g fierephy to0f may image
fine sﬂi&aﬁdd ra@ FRpiQU1lP ERBE witlhio the eNe buchl @€ padndédngdef, esbdliaw aregdh Zgdntion (STI)

tructlges an a gksrcf;l%t%%gfférregts zhnne(f) \é\%grrecé E) ar!er;igtll tlag ::SO n ggf wifich are typically used to
form Wéiryl teapkse (Tihis pattpert e size ggpptﬁlelg\péqnpxge/nomf kglffer@ﬁ d@ﬁ@e ¥ pusrlay is called

patter@hlacRB G erfor BHEN @oﬁé@hﬂeht@?ﬁle ﬁﬂﬂym Bﬁcdm@ﬂﬁ@ﬁdir haero ad@qumreem order to correct
the reﬁ)gi ?fd{l gr grla(/rm%gﬂenre%?gr?/ i%b'?amreé g?l}l] g'lre eog%l\a/.ﬁ Q]lgr%sd tlg%%te 8(913% hne with respect to
the coomeutioray) apted] pidresyycturd [fsatpksi |w;t[uy the AjeMT hqaga[@m alagsimpit errgp can convemently
be mepsq{eh 9§d§0(eal§:t1 LirehdAbRs AfND @\Veﬂ%ﬁl@%@ hwlitgk: dedctibddiodhbr® et with reference to
¥ power ful netrol ogy techniques. Hence, increased
E@“%é?PU Yrance of the overlay netrol ogy may be obtai ned

by using periodic overlay marks. Wth decreasing

f eﬂ%ulf’er f s%f;e‘?n‘at?’call)rI Ql‘é@y ?Eop \ﬁevﬁéfsaﬁ %}ﬁ{r] %as@l%&x% SiucBYETob SYhich may be
cha eristics wwthin a sin ie an
fonsed Py AEFBH I APYRY 103 B DB HooH HOVBYBE Fe Firokeny sporoprist

which are typically located in the scribe line of the
substrate, may be observed, thereby rendering

measur enent data obtained fromthe target in the
scribe line less reliable. ne reason for this

di screpancy resides in the fact that the |ithography
tool may inmage fine structures, as are typically found
within the die such as gate electrodes shallow
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formoverlay marks. This pattern and size dependent
phenonmenon of a different degree of overlay is called
w@aaoreuess5pl acement error (PPE). Consequently, 1’¢TB’USZOO6/032757

suﬁgi{%%ti%'%{ng é@){l {I ﬁr ¥es & OJ‘ h% tuzg ﬁmctrﬂ%l'ianlr}grogtrlugurall tn atl%r%s are formed The

reSuvfl e overlay neas
overlghth@bungntfstrentnre 198 may bﬁrnra‘ydeﬁurtkesfow thlrl A rarks dhptjigy ghe strygiire 100 may

com Wseta eﬁm%ré Q/hrtzlhﬁay%MJ th@h@asu%eﬁt(bf %prtvaﬂJy error in at least two 1ndependent
p.
m cr ostructur eatuzﬁs wi thin the di

d1recbciné ClgﬁlﬁﬁTxaI@Plf sgtgﬁlre GUPRISH tf(fl.g‘/ orgeg p%oggxdwauégs 6 lto two of which have
lines sigk-sparkd @idntsd sk baxdiogionAWiNle dheaerhanmertap kgiodig strugfutel 10je have lines and

spacegI 313&1 eh %gtaﬂtﬁllm&g tlg%ltcﬁjectlow glﬁllﬁr@f f%[ueiﬁﬂe? pén‘adlg SRS 1018are provided,
Figure la schematically shows a tqp vrewof

an
whermeroroésre iractotriodt SRELv 116kt Wres 58 SPAGH B My difegioagy are placed
adjacar tathS paettivele drictstd siteratraciyds rnoioo I’M(il:ﬁﬂzcr v teglaining two inner structures 101i
are ortréﬁe:ld %BL% He LQE gtk??l(jm r!: Pmlcﬂedaadﬁ&eﬁﬂ tp cbrﬂ;@poﬁ er structures 101lo. Hereby,

ate's 1]
the O‘B‘Ffé§u°t“\'iﬁst1‘ﬂro ind tWP‘%?hSt%l%‘t‘fﬁsallo *f"ff% 6w§rfferﬁﬂdr>'6§tsr %ttft?rcerbmed overlay
measﬁr@rﬁénﬂitﬁ&uraﬂﬁ) cfoﬂﬁlfmﬁiform-ﬁhﬁl dﬁ\ﬂ&rolvélMy rseasayroememo 18/ ieldingthe periodic
structures I(H?I:Xndq }‘1Ur(e:s ec ive y?_glbhn reg Qc to ex- a é’ glreﬁt':c‘):pé\/l g?(r:k t hat
st r ucture, whi ch may enabl e t he measur enent of an
OV @hd sMcn@E 1@ maiyme ahmdd@8®tdideWPthe ﬂﬂ@\ﬁﬁ@ﬂﬁ&ss it ﬁHJrénQrfﬂ fhay be assumed
he struct ur feugloo [of0)

that tggfntg?r pﬁ’é?“%( Osgg%urgtlélﬁ Cr{)aa/rbg 0 t 1 _a corr F@ relﬁalg Cdﬁw%e la\éar such as a layer

receiVing 98 tranvbess paloekl be pipemiaied] thatl trsglectinn st-adespestivd sommenopiaf thaderial layers is

arbltr!nlg] @nd tﬁgﬁﬂﬂaipﬁgofttﬂpfo%t‘lcm ltie sﬁucﬁlﬂ'é:fddrn?a? Mn&lﬁ’g\fﬁbé dpf)l%a to any front-
nd spaces oriented substantia

end Opbaar PECHF B cap AP P 8 B f‘eppf@ra%tsur‘%g Shrhserpableyer ontop
of onk G inora peviptisdwsietie dh, pattére h@bming Woth©butdr Iperiddierseuctyp® rli0 Bckhay be imaged by
photo%&r{)ét&thy bt a tlxgrespoﬁdl UKt lag'é? Gitit %l}gmécp MoFe th® Edb?t&teetgldér Ronsideration and

direction an ar e | ace ajacent to the
also gogs Shecthsias gprtuml%lmceasesurtéfr msrsr%rs?feémmfun% wrfewer*g pattern for,
for idsfagre,) STReivhegndyWe dbfiba® simSltaneb@dlyl vl the Chfer gFiediOstuemiteethlo. After the

de:veléa‘lrr(r)elr]ltgott tlﬂee by 1std1|al};egfat (I:o(r)rgs'}) rr[(].lgrg Al f- ag)picgv%& %%‘i%gé gtc Sghﬁ.lﬁgtgrmﬁhs?eps including

uctures
amsosmmqhurcésqqead@poem techaiqued glgmiogl rrltrérttﬂalershrhelgu((ﬂ‘é?)e and the like may be

perfofn@f B GrdeR 1o bokrh Ql[eeé&resp&idﬁfg Spaﬁ@nst iate tibencarRd |t1{ée;€$nod1c structures 101o.
over | a}/ measur enent str r ;.OO cont ai ng 1N qu I on

Thereélﬁer,t ﬁ g ose;% Isrfqgvc 81&){,1 Ib% 8 Oor cirmmg Imlcrostruc ral ea es on e previously

patterinéyelayse rspabdhs @ats pkmﬂvmstuﬂempdmlwdn liges Iand the ébﬁp elétnr:«v elpydrahty of well-

estabi¥hddbxldSHRS6d def;d@ltlgrnﬁoc%ssesm b¥ carrftl bR ChEHOR She fcﬂﬂ@aon of a thm gate insulation
structure 100

ccordjn f oI
layer ﬁ%eég‘seqﬂrwwoem%r di angret gerréry‘?eblaat%rst rrﬁefa Hﬁ ?01 ‘erur {ip dther photo-
lithogeephy prdl¢ess fot panerhing e bQuckure, theyebpgmflansvedy formisg the noeza)dlc inner structures
101i ﬁl%er s%ﬁs&gt@ brﬂ&r gﬁv 'AQ grelugl}t{sg’rpom§u %t\]t e u@rvld@%{ %Bestaﬁ@ ﬁiac/es BBkthe inner and

trenc preci ated t
°“tef§@}°é’c‘ft5$”69ﬂ‘“‘éf10]a lroé"sﬁ@’cftof bfefoglea featiine wﬂrt&f‘r 1HP dpsig &tles, but may be
pattemai iabfbidime Yitanetroldae rqqbitementpsoes ténhinaethé atettibn efrnpdffset between the

inner ande ou? éjrioﬁlc at?ucf]\'lgag (HEMOPOO it B gﬁéhrbg lt})é 181% AR Blltlarep(grléd% structures 1014,

end process sequence | nvol %
1010 prhbwrgintﬁh@gr PR compaEd ¢ By cwltderq*rrlﬂg oaacwahdﬁﬁerfeamres ormed within the

die re@ﬁﬁse rGoddeqledelin GBIy QRuAty Willeredéct FRAEx-AHEY- dRbGiodsad:8 b estimated with
moderfff?yl %grﬁrg{%cr%gnc nghé,e e agl %I’gg o%}:xter O I?I‘rgll Sj I1tg:elfS L&tuncl:gyur{o allow a precise
estimgtion roé slpoedilaygeopuassy stithingagtiel «tlh aﬂgwms hafvmgnfe@leéb@wel sthyetural features of
sxgmiﬁh’rﬁ@t 1B SitidhD dBlenGRO ShiiRkAL th %@QQ)S%&E& @Qﬁéfﬁmtaésﬁrement structure 100.

rtion 101. n n an
Thergt MO S HB e Aoz (B BRSOl 55E GIM Oregey mipyar reavenly
i nstance, STl trenches may be deflned si mul t aneousl y
with the outer periodic structures |Oo. After the
devel opment of the resist |ayer, a correspondi ng
wel | - approved sequence of manufacturing steps
i ncl udi ng ani sotropic etch techni ques, deposition
techni ques, chem cal nechani cal polishing (CW), and
the I|ke may be perforned |n order to fornrthe
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patterned |ayer, such as gate el ectrode structures,
polysilicon lines and the |like. Hence, a plurality of
Wmm/emsai)l [ shed oxi dati on and deposi tion proCPEHES2008932757
s 2 P Pl B8, B LD R00 L P8 et
accorédneecmﬂ)dbbeeammeerdeagn ralacfor agtal device featugsh Indhgedi rhgjona: f ur t h e r
photol|thography process for patternlng the structure,

t her eby Sij ta ousl rlodlc
st Futtaes T ey fepie QUL PR bR rb fiistad R oe imer an over
periofit @wntongs 1 0, paiosd redirolvgnt toolt sheh a5 p mowuwngu optw! dafaglis aligned with respect

to thessg@&ﬁ§ 1®f andl B8 4:D &ﬁz[me@ﬁ'gm Qi eBtive %Fk'n%c%rfes $iof, Lj[G{‘GOU Gvﬁgh define a respective
Qo may not be cor danc

mess gl i P dlveégnodmimwa{;? Haf Bier Foieraaep's ﬁ e B i s o saces
withimiti Respretiveotoaigng doeLIi0F @nespdmging @ asnteopagindia stoetutel1@1i may be determined
and ngagttﬁﬁ gé QJI]né)tQ(fed Ay m@t:ctr%%tonc*ﬂﬁtp\é@m lﬁrfﬁlﬁlail&[b? fined rflgd Q%@&etteﬁmned for the

ro ructures .
S PSR 1GtR- cOns oF s 8 foppation &4 v infygnation with
respeit@idviedldy Gecdfabyyin khd k gmH y-Gireqiiad @4 He obtsifiyd. cri ti cal

di nensi ons of actual device features forned within the
die regions. Consequently, an overlay accuracy with )
r egrgge b schenpagieally shogp]@jmyultagqop%q\;lﬂ\/{ Qyﬁgaymsuﬁéle@§¥qchaﬁt 186, which may be

formdd ik bhe RRERAAEREM 101, N adftiBE to&h@&exﬁ@rmgaﬁ&n@hk%ﬁ'ﬁdﬂh‘e 100. The simultaneous

overlﬁl xg%aigj\{r%nrggtm gﬂt%r% Ilfg(}n rlflx%%e cogi%r?se 1rt1n%re}f ;bdlca éé.rélc y lzﬂlo atu%da()uéer perxodlc structures

1510 agealongéfgherimgi 2 gutirawrionig stugiure 65 1f, ko elsqn ms‘v@&cfm stegpture, which in the

examf»l@ aolth @ssreﬁéserffédg@ h§J 4 AR ln)fhelt o%§§peﬁ5d1(t dtrGi@hresiis B NBh&ISbe appreciated that
he overl a

nsi o
the i n% étmﬂjﬁs rir%h &% ggg?setge pyer é)&lathc sgﬁctltr%sa]%m% args"gpmle%ylthm the same
matergd] layed UoreindGO; it the Hd-loyed lae gresibwsiy @@h@@ﬁUS Ragadimpy the |ferynation of the
mmul%éo?sc’m@lrla%’ Ilgegs%&%%ﬁ}tsér%‘:ﬁﬁeel 56 tﬂerlamMrite‘ﬁQ app?yt as p%gusly%g ed w1th reference

features of the periqdic structures con
to thersprpgtuge L0, e}eepbfoéusmgaldﬁ%@ntl hltpo&re% In&ﬂﬁe gro%fiet e fixﬁzétructure 152 in one of the
innerra@® pleatpeﬂcehod@scttges 150d, @5l of OMoréedrUal anthentiof efffee bdtwres sheiitmer and outer
YoyHe§dt! B&Y¥by enabling th

perloalP S{u%tul%% [ﬁgéﬂgﬁset(r) é%segg%%ge?ésfﬂ%d’e\glruge g?efe%{)g)%)x% by% éﬁn e y enabling the
determyingfion gf any slpfé 1 thefine stgqc?u{gclfi%‘ pvaigh malqo be fefppre to agla segmented structure, with
respetfRd thOpeBigdc $uQEthres ISUGHhAS fifk s e, (s, o hétl- iégtﬁ@tea périogiaktructure 151i.

data, is aligned with respect to the structure 100 and

data are obtai ned fromrespective working zones HO , _

HOds prgripusly egdinadedug i beprtiern iplpeemerizon & Awtespopdingzshiftmay be detected in
the f&xﬁ Gf‘ancﬁf)pawﬁ?ovﬁ‘far}ﬂef?g" dnd s/ Gk RS bk dedl for dsbkeing thdontribution of the pattern

osition of the |lines and i

place{nﬁné n;? gl& 3 61 r%fl Rc? R ank B Frsaspigy for C8F?°8’%gp%$l ag eg oxfeggygehr%r between two
differem device rgers mekiswedstyrthectveragmdBurtmennsryctive 1 Wetsehawnnelganth. Thus, during

the n%xreﬂxg}@ B¢ Q&lﬁ%%%l&gstﬁé\ét&rh dtevt}&s %PE;ES?%QOQ&V glezg%xhén't Qfkctures, such as
formati on lsafaces det er m ned

f
the sisgfred B it Ha BAYE & PpETdeh ChephyE P I, eqpfgtions, even e
s1mulbﬁébh§ov61ﬂayfxﬁa:hsﬁretnﬁft Sifuatatei160s plbh&bdff(ﬁqwh lofttle fayrfsoif whith téroverlay accuracy
mustgI &eQ:rrmgéSdp %&s tﬁm% Q%Egsj tﬁ‘e\ésu@&%ﬁ% %&rés rhbatt Con® Tor %Qa Iz .e., the structure 100,

tion na t’al ned enalcahsy .
and thfoutbe BPESqbatriaisn SRadifeay éﬂlpegphh@éﬁsweﬁ@rﬁm@w Ot 1gfy e provided

Figurd. 5, scMaﬁdﬁll)‘TﬁMstﬂﬁs iy GRgioh. Nedrd) GheStHRS lolalb e stRtutel Q[)Ol g)lgd. and 150 are
n.to t r sur structure

pmwdf% “E’)he M é’ﬁ@%ﬂ”s? S ééoa%{rg’gnsegfneancg{rﬁeng Picture 150 may
conprlse inner perlodlc structures 151i and outer
periodi c structures 1510, wherein one of the inner and
outer periodic structures 151i, 1510 also include a
fine structure, which in the exanple shown is
represented by 152 fornmed in the outer periodic
structures 1510. It should be appreciated that the
i nner periodic structures 15 1i as well as the outer
periodic structures 15 1o ate fornmed within the sane
material |ayer, for instance in the STI |ayer, as
previ ously expl ained. Regarding the formation of the
si mul t aneous overl ay neasurenent structure 150, the
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i nner and outer periodic structures 15 li, 15 |o.
Mor eover, an anount of offset between the inner and
WO 2102/04(36% | odi c st ructures 15 li, 15 1o is to PET/Fs1006/632757

a phe , fer zero esi gn, .

S B AR S bl o8 blncks PO TR mapycipas o te
dimefisiqne oS geribgclings maslél@ beviducdd, Herybyadigdficlyely resfrigtingeite #\@ilals space for any
measSRANR RS ithih Y 6dbé Bhes. W t h respect to the periodic

structures 151i without fine structure, that is, the

non- segnent ed periodic structure 151 i. As previously

ex [ asnefdhis dugionchadrheispatneeirfor Joleslean® rthn@ue Gr det@mining overlay errors,
whildRbiliRS AN 1SS the oFBY ofiFe HRTRUE BY ploPlerhiBentifdaTbRE. AN

apparent overlay error, and this neasure may be used

for assessing the contrlbutlon of the pattern

pl acenent error w t DISCLOSURE QFINVENTIGN Obt ai n a

me di

be?‘ﬁéjfl;e)ﬁovf Wg)regé?#s a%ﬁ'ﬁ #?& té@ﬁg%rggﬁttgeaig\;egt\{oﬁleljé %ger 2{1}{ %Ede a basic understanding
of SOWéPHe%{S/O%%\g‘M‘?“éﬂ‘E nTh‘%’EWt?fYL}F éOtlaG(?Xha%“’% RYSREEY of the QM‘T"@OH It is not
intendied.to iHEHHS); kel blednlﬁgal tiBRenERAGE (REENM or@d dSindatdi gt scdpa belle invention. Its sole

ni erostructural Vi ces | east t rla . - .
purpose is t(l),l Preeﬁ:% nstome f(}nae ] ljlll % gmfpgtﬁeg form as taﬁ) YV%? %utg Ill'll?ré dej_te)lﬁzd éi%sarlptlon that is
dwm@%@?whave to be provided, mhereln, in highly

sophi sticated applications, even one sinultaneous

8]\;/%r Ilﬁzgay Y q@eggrgszlgtnlg‘(%tfog hsr Ctgtgc[){e? eal:_l' 5%9@& %toe\él bgees g}t{cﬁc\)/gla %1(1: r(;f positional
errorg] dyriag [therfgdlatm'ﬁmjgmcrpsitm(@ealdwdsa%ucma]guggrgtncbmcults and the like, wherein the

amoudf St{-&ﬁ?lcy Fe%t?nred th}&ﬁ'ovidﬁmg a%ﬁesfy&lﬁmgﬁl@z{shr@ﬂ{ent Ltrfeture Iﬁz@'%e reduced compared to
st.ruct the PPE characterization o

conv?r\%))nald eLleé}xeéﬂfvhl}el att gslangl?J Hg)e né?cg?e 111us1traté/e e ?f%megfsr {1118 taﬁplglt of position
inforth&0n otnvained dering o emgldmahsurﬁp@mvmt mhycbesmdn@mat Fag atlid pprpose, a stacked measure-
ment skrllét{ﬁé fs%&f‘r\‘da& Ialat?’ inglude % dllio(afg 'daol”_cl%ﬁseenaﬁlﬂg ggt%fuﬁg uﬁMﬁEt&o"i}yabo t inner-layer

structures 0, 150 are provi wherel n eac
positigping %@%%l%f feyre Peﬁt@gmamrﬁ vgthin Gy RigSigtinefh mEAHPRFn pils fiat may be accessed
durinf ayifdle mdaedehdredle Wi ner eSsi ng demand on enhanced

productivity and reduced manufacturing costs, the

di mensi ons of scribe |lines nmay al so be reduced,

t héecersnede gnsiifystaine pypbodimsntrof ghe jpreeent feentiona b eitstlay mgsgieaaent structure
compfl% a@ifb}’peﬁﬁ@di& btﬁﬁtﬁﬁ%nn@c[ ﬁ@SﬁrWdE\hje ﬂayEm a%ﬁJcifb&mEdsﬁlﬁﬁent $ifd formed on a

tua{r1T1 n, t here ists.a .n q%
substra V\fxerem 0&1? fir t erlodlc S Ct?rélf’%sesrﬁ te r?s(t ﬁ)erlo(()i\lf eSF s%'u re and a second periodic sub-

Strucwa |Tée axstNWmepenadlc F‘@&S@Cﬁﬁ@ déﬂblm@ld@‘ h@lueqﬂlfyeftftfsst @tfrucmreeelements of
whiclP Eon{EQ:Bﬁ B atthe s&ﬁ@pclacﬁﬁ@uo‘nd Ardobrdreale @Qﬁy}eme&r%%agre comprises a

| ON_The, fol | ow prese ents .a
ﬂg LH%OEN yIBEere FREmd g reTont delig® Serclpesfeg 3 b?vs\r}r*? dflérstai%es%a@f wherein the
second pel@ris btamuiremgmm‘fsessad‘m padie ebstngiurd 4né a sqeurdipbiicgdic. subHwugure including a
pluraﬁty BFedoNa étl%ctﬁ}g Elexﬂghtse%g@ U?\Lﬂléﬁ%o %’rﬁg X&e@cyﬂd Q{gmtemgl portlon Moreover, the first

I hvent 1 on. I s not 1 ntended entlgy
and sgoppdperdogie SE'I‘%FF@ A agpriodi éta‘ikFR/SéFH%“i‘rBH therspee Qd’éfals‘ﬁ@éﬁn@“? he
scope of the invention. Its sole purpose is to present

S OB of gmg ao #&)tz;er dﬂus@aﬂ%& ggluodlmeﬁ%f Ihg ;&Cfgtsm@em@orn% fi{gtsod c%mE)rtﬂsgs forming a

nor e escription t I scussed
stackgdapsripdig Ip&ylsurqnﬁ:gt %\'p@g@m a prpﬁggwln@ﬁsuregleglsﬁ%gftaeﬁbqtr@te gqat is usable for the
fabn&mmmeﬁxuen&aatdeﬁ&ab;bhexsmttﬁeetaa&abaﬂlam Qfictirk cRRSisdsla BiBdegmented portion

or.mat i.0 crostructural .
and a?t{erst tn&nr see menteg %Hrttlgns folrr{)] d eln ? g p laye(r:,I a:;'{;:i: UI ond se%{netn{]g p?rfl?(nea’nd a second non-

segmegited Perfion t’pmmd taraoeqend lofer. s}fm anethpdefyyrifier edlpflm obiziging dsitiep ipformation from
cach 606¢ BSPAD déc&gi SABATIA QAR RY:- sggtn{eh{g& PHrSonf B RS GEG erlay accuracy of

onvent.i onal whil e at .the sane
et TS g B e e S ol 1S B sekar et Bt R E o

position information obtained during a single

measur enent event may be increased. For this purpose,
a stacked neasurenent structure is provided that

i ncl udes periodi c portions £nabling obtaining

i nformati on about inner-layer positioning errors and
inter-layer positioning errors within a predefined
nmeasurenent site that nay be accessed
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during a single neasurenent cycle. According to one
illustrative enbodi nent of the present invention, an
wo@e@rloagssreasur ement structure conprises a fi rBCT/US2006/032757
periodic structure formed in a first device |ayer of a
specified neasurenent site formed on a substrate,
wh éeeording th get prjophsr illyssative erptodiget o€ they prese@towpmtxo&esne&wﬁ pqmprises forming
a sta@c%c[ b&ﬂéh@ mSddterSdnt HGLHIE & zﬂﬁl’@heﬁnea %ﬁ)sﬁ&lmaﬁ rsﬂteQﬁ* la GubsStedR that is usable for the
ur.e. erio
b PP B TR b a1t Pypoes § fippementcd porion and
first mointsepmtentpdepogtion femtdsn ofirsiiisecdnd sompeises @ kgypidsegngnttd pation and a second non-
seomgxﬁegi%moﬁ @orxﬁé?lrlﬁ h %ondl\}@(exe e E)f thi Qz@m&\{éﬁ rah@ryonm%@ s of the first or

tructure. ri.ses C eriodic structure forned
secor}ddaygrs g@eﬁtﬂ.ﬂ&e & fu@bexpcg?rg %elg Wélfeé)&wéwé 1stqc?§tlcfnlsc} iaa second exposure field

overlatging Cweithl thy efirst enbrowre ifigldt heing @c Grpbsype rpradeks (fors formieg Ulieestacked periodic
measf@EH Etﬁl@t%rea Nfo'ré;)w?’etr tﬁ%elﬁétl%@c&np%gg oﬁttafhfﬂg ?J&Htgr %oﬁ %88%90 of the first

periodi c sub-structure includin ura secon
and S§Ct°%%?%rmné¢d EREN Fﬁgglenwé‘d)ﬁ*élm&fanw@ﬁmé o p g %St%@@n@ overlay accuracy
on thé egiNeftheqdsifi@rififorationVor eover, the first and second

periodic structures forma periodic stacked structure

in the specified measur ement site. Accordlng to

anot her il ustr atBRIEE BESGREIPIFON OFDRAVEING

i nvention, a nethod conprlses formng a stacked

pe ﬂ“hd)ﬁiireﬁtld’iiﬁﬂﬁ b eideRiooBSby idfetehbe @o th@ fcﬂlo‘plhg d@tf,rlpﬂﬁﬂtaken in conjunction with
oo oSHRNETE 1 Suln BB, AT bS50, Sl

stacked perlodlc structure conprlses a flrst segnment ed

POFigin® rla adh@n@c*ﬁlb' IsBdws riioth siegeRLHas aQtQ{vEﬂlaQ @tr&c@ﬁé'rﬁlgludlﬁk fbn-segmented
am&cmgs ech%g 31 ‘Qd se nent ortion and a
p ﬁ o \Hl%lc S lrb%re

JeeBRE V? %" second | ayer.
The nethod further conpri ses obtalnlng position

| nf*‘l@ﬁrmﬁ s@BniERAPRASE B té%fwévshﬁ” afﬂriq)xsirt ﬁtﬁ@ita%%o&fgﬂay measurement structure
nentegv%nd non-se ment ed portjons and determ ning

a&*t%s%%eegﬁ -SEPGRES P in p gaglgderee p¥pmed
above the substrate outside of the predefined

WEEEME %ﬂkﬁna&:‘aﬁﬁlhﬁﬁ&% r{ﬂgelvxt & a¥<§toe ﬁr(é9$cﬂg{n% hlllclé U Llrea%grlax}{e%t structures

nbodi nent of prese nventi on
for deéﬁ&ﬁ’ﬁw st g ?‘fﬁ"FFb’Y accgﬁagfcfkréao fierens device HEUE Ur enent
structure in a predefined measurement site of a

S uﬁ?&rg % &hénﬁ%algr shoWws Qplp_efzhefwoorf atnt]egsuge?ngr Istcrf?l re mcl%lcfmﬁ fe%lmented and non-

conduct or ev ces erro

segmqp@ﬁ-ﬁph defurgs i argqckegégmq{a@(@ fS’O gl{ilpl@neoaqixj olaalmpg inper-layer and inter-layer
positiGiOiRfoMRGERIE Rl RO e iRty sBBhihent;a first | ayer and

conpri ses a second segnent ed portion and a second

nonsegnment ed portion formed in a second | ayer. One of

t hEiguse gmeqkemaatically ghave e selgreeh vied op erstnigle mgsawfenteltestriityrs similar to the
structi@b asS8SRANAFL@YSE S 1S positioned in a first exposure

field and the other portion is positioned in a second

exposure field overlapping with the first exposure

f | Bpwles@ul pdr?g schemagixgdlp Shoven qorsoeidBal fview tdked dlong ahetlii€ Ilc-Iic and Id-11d of
Figursisacked periodi c measurenment structure. Mreover, the

mef hod conprises obtaining position information from

each of the first and second segnented and

NoFigee Peeind efl scnmamauyl Shoangl tpwadwiatt 4 RGIERNRIoASl nRa@femhnt structure and

appro%ia% y Fl%d&%gne cl;}%me sure %?c(él‘éra%%élé&g lg%IF %qgedﬁi %ﬁﬁ%ﬁh@ghments and

The |nvent|on nay be under stood by reference to the

f Cﬂlé\@/\lg@aleﬁ’lﬁﬁﬁlw s@JWsQ@optm a h@asﬁt@ﬂﬂbdt' Rk dR in WhicRatidd& a portion of the
acco ke reference

s EORRERY bbby PP Py 0 SO iPTCHIon ey g hess of cross
la schematically shows a top V|em10f a prior art
overlay structure including non-segnented periodic
sub-structures, each of whie¢h is forned in a
respective device |layer; Figure Ib schematically shows
a top viewof a prior art sinmultaneous overl ay
nmeasur enent structure

inclu
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i ncl udi ng segnented and non-segnent ed sub-structures
formed in a single device layer; Figure Ic
waeheuisstal |y illustrates a top view of a scrP@EUBI0€032757
s‘ectibl glggér'llgﬁsgrgwgh I}r:;a‘g%g‘tt ({Tgs&tl% 1%1\/ gt%igén nse’lt Lb%(r:l;[lg:erxgcic’sflrs ?ml{isv\abld the like, according
to furgherf iflestrative ededimeats plakearesent iByeyinme 2a schematical ly shows
a top view of a neasurenent structure including
segnented and nonsegnented sub-structuyres in _a sta
e oM e 0 BRI ER U B e . S G nbodimens
thereaftielve Wtreshow@yewaypafskaniplrin thafdowings ardrerealeeor dbsanibedtin dgsile It should be
undellsJoJ)cfJ ﬁfv@;e@ér' £ i HRQHJP&@{AIem o’fk&éiﬁ@an%@d&&l?ﬁ% ﬁn%ﬂ!lédYO lﬁxlﬂgl’l\@mventlon to

an én arge Vi ew si ngle nmeasurenent structure
the parpipiar rmy sl Bt rpde ﬁ?ﬂéfa%i e HistiRn o [P lmegtifications, equivalents, and
alterdaii@bifaRifig Rithidmelspail agiGhvperafthedamlehtion shizfined bg the spermietdldional

view taken along the lines Hc-1l1c and Hd-11d of Figure

2b; Figures 2e and 2f schematl cally show a top vi ew of

a nmultifunctiMQB EQR CARRYING QUT [FHE, INVENTION

ap ﬂfu@tﬁfﬂzﬁ&od&ﬁéﬂt’d Ja g1e Zn@éiﬁ&n 0§ deScrBREB1HVE IR 1nGﬁM lo€@arity) not all features
of anFac&lSIItlgm% r(rzlgnta}.,tvI rté Erﬁ{dgs(rgltéti@ in h%l s?échl c%{olnv?t WMJ%? c?urse ri)e apprec1aged that in the
develnmpgmfem mlch%tiu@lcemb?@nent, MURRTPUS hmalﬁm@@a@tspepltiyode@lﬁl@tﬁ st be made to

achxet/ehtﬁe @etvélbkﬁﬁsuérp@mﬁos%?h@ %ﬁ’:hfapcfon@%@é \Wt sté?hﬂgz%ateﬁ @RtPdusiness-related constraints,
1 O 1 on .on

Whlcllbgglovrg n’%olmgo?ls &?Ptlatﬁ)ﬂ gyla% g 1§|0\éer Wity VYI ¢ ?p‘pfegftfd( t%?t such a development
effort aighyiite qgmplek alidstingrdonsoming duiverewid n@pxghbarheragroetmp osdgrteking for those of
ordmﬁﬂy%l@&tl@%ﬁh& thel Kot BTk t 0 further illustrative
hmbodi nents of the present invention. Wile the
|nvent|on IS susceptible to various nodifications and
al Tha prabit WRerdtion Wil nos pedasdribal weirirefeheine it the dtthdiedlidurdaaVaious structures,

systeﬁ?ﬁlla dgxhc WM. M%éﬁgélmg Ileagéél e%rai\xgng%] Fﬂ;&%&" of lag'c{t]ign and so as to not

erern aescri erS (06
obsersi (e espent iupration Yigh dredle et well Fswe e SE‘B%’CIP flhecart. Nevertbeless, the
attacl%ﬂbx@dinﬁﬁi’d?& ificlhdsd ﬁ%schﬂéfaﬁfﬁiﬂdm tilRsttativd ckankp of thy/@&kit @Rertion. The words

and ;{hh ases | us I‘ t Ie{(%llilll s%ouch 8? un ergoosd rpretcp ! g'\l;]e g ngan&g régnrsﬁtex}{c 'with the under-

standimg (9f @a$eevrtr<§ ané m@rasa$ bsef#mﬁatSklU@sm fdal rfslp\ﬁg am tIFﬂ fhecigh definition of a term or
phras§ R. b ri &eﬁﬁﬂ@h tﬁeﬁ Qﬂlﬁ:fe%t ffolfthd QMUY 4n@ BusBadehhi@ths Bydedsi&i by those skilled

d
i 5 RIS 1P ST B0 R AR LE™ B ERUeT Ry 3R e gy et omr

phrasa iséntehdsictp hibed sipeihlovsanibgn i ¢ lnencamitgeriess tharthatghdersiopd by skidled artisans, such

a spealall de ﬁﬁ@&nu&uﬁsbe Q&pr@gly X tf&ﬁil in &Mkéﬁﬁﬂfoﬁlﬁd 9 ﬁefﬁ\fti%na‘ﬂ %ﬁ&fef ﬁl@cddlrectly and
this Sp eci fication. | cour se

““eq‘%ﬂ?ﬁ?”éf (PFOéﬂd%Sdhetsﬁ%ﬁal ‘il"'ﬁmf’?ﬁ‘eford}ée\}@“c?ﬁ%ﬁf of any such act ual
enbodi ment, nunerous inplementation-specific decisions
W%Fnepiﬁy g%résglt alﬁ% tﬁ)\lleprt)\t}ges dﬁlvﬁll QCRIQC[ %eas%gﬁlg féh%cgure with increased
,  Such as COfT'p Il ance wt S stemre ate
functigupdifyn 8B IMPEM e resdsEHITR SRR TRAY PYRRtide foppation o vrlay peskiagyAgd/or pattern
placehlEﬂB leﬁdf&ﬂd/éﬂgnﬂ RistoRioR RMAttElke idVDiBOMBFient nbnnidd, larld_ f8ome embodiments, in a
substa I’Tﬁ’l 51mu EmeedustQaﬁn}éerigrg]é; 1u %‘rogg"dvnelﬁg r%gtt egt\%rg\rll‘rl:ea ﬂ’]‘g Pgnsu?nee less space on a
substlater gort thlﬁ BUrpAse @ meva Rinfigpration for A glsféuremerxt) ptevcthEg i pravidedl,| in thh at least two
periodif ﬁatt@{nﬁ a1l IoHnBDinteh cfé‘ﬁ&elﬁ}‘& toocfe rﬁdﬂit&edj\kriﬁpﬂe@%& rtcﬁposﬂ_&f«‘errors wherein an
escCr |

nvent] on w
vl R onb R O T S VT RN BN R s rom
corregppitiiing ence wemert rsguctrd) érfiamation bh ynnatdqyeroosition enrotshae welt @vintergjyer position

errord By RULRRAS 9 1n§1§ Q{egsﬂéﬂl&ﬁ’ ch@é’” Her@:ﬁldth§ %nﬁls‘stscﬁedn QA to be understood in
obscure the present I nvention with details that are

relatiofla o] the FRSGHTMERt (SHt LR dk MHthia b weasw@m%lf e NS Ferggmay include a
the attached draw ngs are included to describe and
explain illustrative exanples of the present
i nvention. The words

7
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and phrases used herein shoul d be understood and
interpreted to have a neaning consistent with the
wapaen4ssandi ng of those words and phrases by PEDES2006/032757
skilled in the relevant art., No speci al def| ition .
coritiigargugh Iy WHCT S S trucpare are logaterlabpy; ef“fhcﬂ‘Pef trdmay § 'P"f lf“érf‘@’ fffiset to cach
otherf IThiNmnialyde atcdinpiizhied ia et mwsdhdﬁmr y ccmeamndm@ srscture dertiat ip opvided that is
form%ly b)I gﬁﬁ\%lys fﬁ}gla lsﬁ&tdr@ eltaxn&tsa';vhmh Im%y aﬂg %Q qgg—reti Qo R€ nbdR Ihtﬁg:d structure

consi st ent usage term or phrase herein,

e R PRI BT B1 PRl st sl TP g dotag siucrre”
and {9 @ededtructiBteltimdf)s mhy #5o0 be @feffEr6 hdreenihiadstruttiva pleddngst

understood by skilled artisans, such a speci al

definition wll be expressly set forth in the

s pée preyieustyi splaingd. the @esferming torageha for Herming rierpsipetypl feadirgsyjn two or more
subse@&@lt RS llHyMrQ ealy |signipiéaaity Bpendt diepate Gelty, debiribitd @i theolike, so that a
31gm£clgrgtvd1s8‘ epsz:mca/ bg Fa)‘rg)glge Cl-:r?nrgsug‘ljlpl Xdrret AL r%Lngetg%%éne%@é@ﬁlﬂtwhgprelatively large
strucﬁuanleaasteeil Slbwf@ﬂ msaraengny s1tesrﬁeldemépweell Jeegssef @rpshgvaluated with respect

to po§{1(fnléﬁr$ﬂs‘ bi€edtRd% “Fi’tﬁﬁ\fﬁeQ&udl HJVQE FsBioh. OConB 4ty Q)Vcﬁﬁ\}eﬁﬁbnzﬂ ewaaey in which one
attern acegﬁn % rror. and/ or %l
e

or mgﬁ aleishrggerﬁt &tg,lcliuﬁ: are pro elsmining ﬁ% Hlﬁeerr yer ap d{mn error w19.h1n each single
device nifyed | theeabty sconsuming a5 sibrgficantt anaJIuhtyofs jubtilate asmess LBy VIR éhre multlfunctlonal

meast@ﬁen't RRLRVEEE B %ﬁe%gn? R &Htiors Lol Qﬁﬁéﬁrﬁly%ea@éd%oﬁﬂ@%rmatlon may be
| ess space on. a Ig’ t%l rate. For this
a

exragiGHT AT G4 ORGP RTHTCoSY ST a0 (3P g6 FHgred s that oo
increasad sviiugthpfatfotmedsit maywe opeindeibganpalytsenultgneously. fNorenyef, aogording to the
mven?@eczgngg%}éhgne f lﬂ%yn%as&e%eg%trm Jl&fogeq h\é\ﬂeﬁlha fuﬁﬁel? €fhnckBent may be obtained

position errors, wherein an overall stac
by vl GHRCAS BnobiEn GiseueRe FRdy Eovchisel ?ﬁlﬁléﬁlﬁ §Pd{f g getermine other
lithod4pBE bpRtific pdsifisditigAdr@rsSMIalc & @idlibtoitloatand the Gk tWith reference to Figures 2a-2e,
furtherol[ustra§ emgodqrgen%ec)? F]rgglgt%velﬁtoﬁ u/ﬁltnldfv%e désg}{bgc{ m%{quaxp n
er - a er posi errors as we as I nter ayer

p05|t|on errors may be extracted in a single

m:-‘@ﬁcb% Qg@ﬁfémﬁﬁﬁiy%hod@e{ &)bwlewt d1e ARk I0s sk Gﬂy rdpfesdnDa B@niconductor
dev1cléI na n‘ell\[;\ﬁ%%l%g ﬂdevxlgr% g éﬁ‘}?(g -0| ttl(gétl tdev?cte rTOE}%ISI%J rogngﬁlgtt n%iereof WBICha 1s formed on the
bas1srvaynqrqmbhauieal awiOnicfogjerfrani¢ progesspire Atetdpidee 290 |C@n1§1§q5@etamr@§ate substrate,

from A4§eh aosﬁéﬁtﬁgi pSRGY Q)l 1}9@53@ la sEB3FatPsitBh &Qt Reavdigbie faldbthing therein

fset t hed t hat
eShb St R el Sk T B 05SSRl TR0 A s o

devicp 1200/ | Kbe ekatnhlaf thé gorficnr20e chayosgpresehtizt sorte] lipe bfar g:eucsmduumt dgyiee, including a
pluraﬁt.lye«ﬂrecﬂ:t ﬁegmMgh nSthshg@){) ﬁl %/Qlclpgpeﬁlﬁgc? Erﬁc@cgtr&cglra"{lsfeatures have been formed. A

non- segnente strucfure el ements, whil|e the othe
measRE B 200 T Lo VP PRSIeP P g LR PLEYTREE st 205 may not be
bord@ddesyeni $h}f§1}§i’l iboirdirieg bdt mdylba elefirded Gattioh@ly by aagdtidning Shetdives aeasurement
struct‘?i rZH(? ?nc mg gew%ggss%d E‘JP‘%’ Sé)@éd%e(a nggs Feﬁlrarﬁ E)Iro@éijluxte% 9§ngle sampling process. For
structure previ ously | al ned,
examphéhqsmaweemntﬁge 396 erapbedefigsd S‘fbﬁf"l"ﬁ“h/d’yﬁ’?ecdf”éf‘é‘fl?llﬁ ef § Bpasurement structure

200, tvﬁéﬁ 4 fSaré $21ebt¥iDsoQE tolbO BRecHbID SRAGhERAIEabIE BY b Sifipld Ay @ficht preydure performed
by argﬁgpr?qﬁllgt% ?r}ré%gl)émen%l? oE gFto(r) glstgn%tegtthee;vgrécglﬁ ?nsea!g:l:l%fél?né gtgl::%égvg l(i) ;% in Figure 1c
typicglyivfind eltdec] diffopanbuiensireRpniCRES: BRID O MERSHGMERS RESEACkAE obtaining data fom cach

of thd ﬁébﬂrén%n%@d&rés%a@tréqﬂﬁé ay leLs@Stﬁ%hgﬁﬁrfeM%Mééda}e afid fBRMeS dhth acquisition run
i ed neasurenent sites outside of an actua

ﬁ”eﬁEQ?E%m?%ﬁ?ﬁﬂSQP@“@VaIuated with respect to position
errors of features within the actual device region.

COI’ﬂLlel' rﬂé‘a%r&&n&%\ﬁﬁpido ?lzonﬂaﬁ&r ﬂ%ﬁ@fﬁtﬁ‘straﬂw@ e?ﬁﬂidmnpﬁlﬁrsﬁfenodlc structure
nmor e neasurenent structures are pr ovid

230 fymped inditt Afyica RYST AR Se?oa%erw%%ﬁuftvrs ﬁGOefP?IB? IngiSpRph g pper. The frst
singl e device | ayer, thereby consum ng a significant
anount of substrate space, by using the
mul ti functional neasurenent structure of the present
invention, a significantly 8§ ncreased anount of
informati on may be extracted per unit area.
Addi tional ly, the measurenment procedure described
hereln may be enhanced so that an |ncreased amount of
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by using the structure to obtain neasurenent data by
cross-sectional analysis and/or to determ ne other
WO paoogsaphy specific positioning errors, suchPGHUgumdmnﬁw

. distortion and the rence to
: Pel’foﬂlg_%%fmef%? RGP Gp 6 n%&n % % ﬁrst eru'),d% sag shctine of r{: ?{192%6 Ftréisaesr%%ond periodic ‘

sub-straenga b wortioni22q.  Jimuarlyethel eesmdipbmsiwi Snuqur @OdwmompﬂSFia dist geriodic sub-

structfk o? BesBiab GRl |s¥co§<h&W§d1@suB thlct{lfeQ)WpQ{lonQS@I eYHeQﬁst &58Qecond sub-structures
ent sem conduct

whi repres
210, T e ENERR A > BEOHCE SOt S gL s £} ey B b fyvided in the
formCaF ndDbsruatidllp Rortineiug Gfe,, nwhseghented depremy dwidla otHee dpagiosiddf in the form of
segnig?lth e@émggaﬂltlﬁééont@ﬁ CL sgén%ln&? stx%%tre gféfngnt R msdered Imcludmg any pattern

evl ce rises an approPriate substrate, from
that Ry berflefined Béé ﬂaferaé amﬁqultlgh 15359 hﬁ’h? m}riérbt}x% ?@fﬂ dlglensmn of a non-segmented
elem&libstrate position that is available for defining

therein neasurenent sites to provide the possibility

of obtaining information during the manufacturin

pr ez amply, intthpeerbedipent shogy theptvctisslensnie 211 pay bﬁé’i"t"g?ﬁiﬁs non-segmented
eiemaﬁ)sl whedas mepiﬁeseraenentsminih@ bk pﬂaaderafas @egﬁﬁftﬂd@%ﬂﬁﬁi@ﬁa@fng formed therein a

l.ce cluding a it die,re
pattemho\f lines” an(p‘ sy\aﬁﬁesc}g‘/geéeﬁne [@e nes eamd tl}/e s?aéz%stn} aien Fd lé/tcorresgondmg regions of

dlffetqa\péar@@gﬁlcg, ovhisk ghay pot mgs@mlg melpde achfqgeng@@ tippay)gjb@ may be implied by the

termél Bdek A& spadet. NiESY Johk%m@&@ tth&Q8 tedBsl mapVEhLd BirdubBut the specification, however,
ement site 205 ordere

no
i SR © BT TS BTy b BB RBE R PT Gt Yoy e om
“segipagidt manalspgndivde pe tmpeavf regsingevidintcacht segresnigd gor@@0 wherdhi pdterning may

refer Wy %e @tcggcﬁéﬁﬁ QOMmﬁloﬁ ﬂ@@wﬁé ﬁgrafmﬁéﬂf(n%m bre BESQ&%%ﬁaQeral dimensions
in a’single sanpling process. For exanp

of nopscpRGpteth e 4 asz*b@selmts BE- Jars t*i%trgeir&érféi’ifli%%zi {payyifso include vias,
line steﬁtﬂendiaﬁdaths lileras ma§ bd doesiddred appr@pAEe) for Siedtiig b Yatern28Bity wddiadfkuture size as
may aﬁo toy k %bﬁ[ e?ck()islﬁl a@tﬁgl ecgtiﬂ?e re%ﬁ t\9 thgi" th(e;| %E:\gget l eridf re, in some illustrative

measur y a Ssin nment proce re per or e
embagimegiyythe pRgmesid et G afrany be semenigon g desimefdaterplyizes that are
compéRble QliSy ﬂ@@sﬁi{t&eﬁms ofsthd spedifiérdesice 146k, indhidh ikhd periogid uctuf 230 is formed.
SlmlltalX}p t ca lgclir}{)dlg esIllla Is}ructuresr 3?00 gtlledg %g)re I%]Q}té rbgg:g‘i?qgrgsg({m P sta,lature ?léments 241, 251,
respeetach e pfnéuqlreas iafr emfsiﬁi insthe form off segmentad elf:refemi ylle gthers may be provided

as noln-%ékﬁfent&f@en@hth glmrﬁing e Qﬁ@ Qﬂﬁéﬁm&ﬂgloﬁumlé@ Ay 18@b1@imensions, the same
ac I SIT.1ON r neasur enen
crite agﬁlg t'imﬁlggssed-laﬁ%vengtafgcﬂl?dctﬁémrec&teﬁLtltbat iglrsgmezgg) ?aﬁ'?nts the segmented elements

241 moyriffer §em the negowmed dldmgats 2Ztin thet thatywrdif segmentatign fridfog the lateral dimensions

of tB& dén%gﬂat%nsﬁla[ Ut airfem@Sqn far eRd dath ggt of §ng9iﬁéai 8&ndn@yAr 241 may be
a secon erio iC structure 2 f or ned %lseco

appr(&ige}?l& éda]p§9 d¢ the-ldﬁggrf ru.leS fpﬁclfécisl of dhed ‘é@eg’onIWt lﬂ}fer éo at 1nnerr]ayer position
infor@@{ohjrsagh’'as tniformation omfhﬂmttblﬁeplaébnfentre&br ipeach dndivigiual layer, may be obtained more
preciscé% %{GH\%I YY Sorf enq)%[h nlergp tl?elglb mm@s SZ@? %61 Qi@r bé%dﬂ'u% each comprise a

structure or po . Simlar the’ second
Combﬁ@i*‘?n(?ﬁieéms“teid@%"t’{?i“éeg%‘tﬁedri*HV“EWP'se a fi rst periodic
sub structure or portion 240 and a second periodic

E terrm%g:et e num %O Kr&c zﬁ e%mgnts in egch If(h% bas;‘t]rgctﬂc’r%cﬁed%m 240, 250 may

ruct ures
vary éﬁﬁ)ersitns e thg desiga Iaei@n’@‘sfem&mﬁnﬁzwhef%%?ﬁéaweqmi’ @Heaﬁﬂlyfﬁfe)f mOfe structure

elem&’rf:s%\éﬂ sdiﬁgrubtﬁire Aebd P6vie@f MSRSL é%@ﬁdv@' ih $6n6 Qﬁﬁtl‘aﬁh&bﬁféedlments the first and

seconsrsgv tr('j‘ét‘dfeﬁ ﬂg’?zﬁg Q#x%?’lﬁg%g ngxg}gpf?g?ﬁtc saruc r%?rgﬁr{rlair belp sﬁtomd such that the first
periodio sdbesirticturg 2@)eqn@enteecmd perrodic tstipcdire L@ nip Merqﬂuyhsg@ed therebetween. In other

111ust1%%%h1g§cﬁméjitsat§e FrdChe e s@NruBR@td A0, rﬁZb bef%)ﬁtr@ﬁd adjacent to each other
defi ne | at eral, di nensj

on_t hat
and SEPU i P B AEHEPOTof 0 4o % B AL U BPB b D ober. The
For exanple, in the enbodi nent shown, the structure
el enents 211 may be provided as non-segnented
el enents, whereas the structure elenents 221 may be
provi ded as segnented el ements having forned therein a
pattern of "lines" and "spaces" wherein the |ines and
the spaces may be represented by correspondi ng regions
of different characteristics mhich may not
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ternms |ines and spaces. For conveni ence, these terns
may be used t hroughout the specification, however,
Wmizaonmnss;"o nt endi ng t o restrict the present i nvROL/USW0&/632757
he literal neani of lines and spaces. Moreover, the
meéSPrérfl%t %g@gﬁlﬁeﬁﬁ)p &g des] .gavi t&pé(gldf ﬁl&ehla%ar aﬁ%l)tlop)}bféma?on and’ mter—layer position
inforipatioh @ith resgpettb biflbat @apRdgiegintindten wWhvh! in dr, eniabtinai shown, may be the y-
d1rec{i)o%t ?19151{5] k&;%cmm{e? fa szﬁ)iox?ﬂ%nLQﬁQr? ;%f beQ&B{E@M és%ny dlsplacement of the first

urati on I nvolvin teral IﬁEﬂSIOﬂS
and B SUb R 410, A6 PrAPRIER TR GH Ftecilp oS e@ww%al imer-layer positon
infor@AtRABEBY 'Se. coﬁshﬂéféd asant hl&mﬁzitﬁﬂ&d%rﬁnng lilelatﬂ;h&[&;lacérﬁkﬁt of one or more of the first

and secogc{mug cture %ﬁ QE(? 0 o;tlo[{spt){er&k‘ %th r&ﬁécy{j eoné/ 0 mdre !)fl tﬂ‘e sub structures 240,
ha 'We ‘be co ered appropriate
250, f)rmortlevsébarqoﬁ Foacygaple, éheﬁelerevﬁ §isnlsﬁelawabe&vq%ﬂw aeriedig P@étrwre 210 and the
penoﬂﬁa}sua&tﬁauﬂa ezse mfagtmt Rhdiddrel Nis aﬁt d:lraﬂlay U&Mf GawkeR gth@ RfSpective dev1ce layers
sonme il

corre c{'] I’l 0 erl?i oer 290, U cpl the conveﬂt on q nt t ttureal%b escnbed with
%"ﬁ’bé‘& ﬁ&%t% Y R SEYHERTEE "CiT T Imér%’ﬁ?‘% ﬁi“fﬁ
referapeqiiztieda. ofn tamplb fos s inesk-ldyertpesitish ifprmetintrivabe are@tlve dlsplacement for

msta&@ BR&LAPHERL Puah ¥1aééﬁ1§dt Sitorf RS Be SbZ@RnRf210 AR o§@ %;CB lStresponds to
evice | the periodic structure

a
e o P O;Pta‘“‘fdﬁé serires St Crtr P eE Ry grerted vio
refer@d&to Figyrelle. Morgpver, e siofvn dit Fipuot 21, @ pletabityefi tngas@drient @fdtures 200 may be
prov1¥1«%ssg G¢ Io p\f&chfé ‘an %%Rec?fnea\é\m&ﬁéﬂt Macp eﬂmcpgl&vﬂr&t%é tﬁenpogslﬂﬁlty of determining

or m of nment ed ement s i1 & others nay
positigy e@rlaeéla TRt éoé‘blﬁgém“é FT“E@F éﬁéﬁiﬁf‘%" dlfFSé‘@%l el Fﬁjhﬁt’h dirgeljore

of "segnentation," as well as any | ateral dinensions,

th Ei §r§9§scﬁ£r{aa‘ﬁ%ﬁl% %a?P &lr:] )ﬁgag%ggéenﬁ%}dgg‘rg QOOaiQ Qﬁlﬁdaréezl v1§\b %&) ing to further

. recl a I ments Seg nent e
ﬂlust@v‘@m@g@dsm@zﬁpf Frayresnfifertions Bnomp @nlsoé'gw@mﬂ@cfe@reetﬁ%ﬂf@nts 241 and 221
may Besklebted Biffatntiyhen plylﬂ&y of exSﬂQﬁf? Régicht@dnarudb, QM2H, N&2c, 2222, 222b, 2220 is

111ustra{a (% fmda slhmgé g(? be tc?]nsfﬁered as t11m1ta’uon%<l>'|fﬁet{1]e pperesexg 1nvg1%}6n ul%esa otherwise stated in the

claim| Espriapienc, 2 of i Sesmmanyatiow 24pmp? 43y Sxtresype Eacptsclo e 240 and one of

the sé%ﬁﬁﬁtgﬁnsr he 2§fbe QZZE |nﬁ§ pOfised hﬁ tlféQﬁlf tﬁﬁ@cﬁl@ dbd gAJ ﬁ%@(‘us@ Qtated, segmented
ormati on

I nner - tlon
soucElpih B0 FHENDEA B FIEE BT Do BT e 2226 226 242,
242b WA¢ wiaylalsd bé prpeided immye brebottbofathe ed-stretuzes 1@ @ids 290y . It should further be
appreMQtE@ Ql\éte{he sfz@ a@%eemétm %iemtnh@ 2§1u QZHStZQpCZtoy rnﬁ§ bg ]sgected in any

each nprise a conbi nat i’on_ of

appfogléagm%%as i ﬁregeé@??@ﬁw&l%fl}auaaavbétalé}ablﬁ%m%repemwn of a plurality of
structind lelelh@ftsadding ond fr&ieriidee dirdfions ts obkgihadr dthated, eiawind sd isimpeafthe individual

structgrfe efe!ﬁce tssé'ilp'zﬂ r2EP Eglrxgzgl bg Jthar&g%ép({e;s 51%@1;1) esééagedn?-\éha e%r V- ~shaped and the like,

esi gn an ul remen
whercwﬁtéia @qewll &Wﬁmng g]ébbpsqelgctqgtso Pty obtaip e aeduisgd patitica mfonnatlon preferably by

opucas taEteibl feChn@u&TRIR Ss lﬁﬁfoscspgbazﬁtmwm&ur@ tﬁaythé}elaxpg Q¢ isebafntation or fine

structtlrﬁ oF ‘?12:/ eeler%xen?‘c?é?ggié\%ﬁ/dbe sa%ct 4 tur; ;bc(c: tncr:eavgl%lcgmgnzlag g)frggtﬂgl %évice features in

order qugrpeprgngﬁ—}, enfdringtion orphy intudines of the patitry densiRF0d/prefGatunesize on the overlay

accurQ:QS i JoRB0 BTt hts, LR vk @%laﬁdeﬁ Siler BE 5dnRAF Ehe §Mﬁfu§:te[eﬁﬁﬁtyéfean underlying
eriodic structure 260, hs Jatera

v Gy T B ARER P ey R BN come o e
structerntriraiiente P41or 2§ Ih ehifli matendbich s@so Adlysisiby Sbss-setionplegalBisOfor instance by
electrgrgrme )b &- ra?%ér&c&b? grQl tﬁéjﬁk@%@ﬁ arl &er@ﬁ&éﬁ pgltubl?{s p@gaged asa cross -sectional
simlarl y the rst and second sub-structures
samplgay be | ocat ed adjacent to each other. TheftleNtfeS H
" flxuetife'' 200""isf' designed to provide
I nﬁglire 5ca§/cﬁer chaﬁI ho&g1 a Icrlg s%gcwglgai %ew % ﬁjle %nn;}s emen@ytglcture 200 of Figure 2b
At or At | one

osftion

accor?%?ﬂe‘ﬁ dlfej SPFélen H¢ ?hem 1n€|*gure\@h| éﬁ"lrst riwwp I*?efere?ﬁ% éé@%@bosqib@mbstmte portion
may be the ydirection. In this respect, an inner-I|ayer
position informati on may be consi dered as any
di spl acenent of the first and second sub-structures
210, 220, or portions theraof, with respect to each
other while an inter-layer position information may be
consi dered as any information describing a relative
dlsplacenent of one or nor e of the Flrst and second
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periodi c sub-structure 250 may be considered as an
overlay error between the respective device |ayers
we o essshdi ng to the overlay error as neasur eEk?T/nszohe!032757
conventional neasurenent structure 100 described wt
201 ?“& fHBY BREE o EPERFS Srugurefi0.d ¢ afip fictig clompnts 71 and %nf%rrmstance in the
form gértches fillednitr nsptdifErmansiyl, eh & silbbdionid, dhcsphﬂmemmq like, if the first

devufe q)a{yexj 2@55" Sefits Q%ﬁ&b Q&Qh Ré’lat\%g @T‘f)al%), g% sH \Aﬂucbeal%ﬁ %eg?&i&l Qcuit. In other

tween the sub-structure
exampgh 8 SRLARIGE 152 FRREFSP Mg oo gt clements 211,221
may eptesentredaliijled les &i ot iegmeo WboRURS ﬂirayieﬂ&asyéf Eﬂﬁﬂformed a second device

layer%of %&H any I]'lagclle% ggo WnI? xy\%__sttructuree E@r en e Frlar a ments #B and 251, In the

ure
fomﬁéé%%ﬁeéﬁéﬁ PTIdpsiens e sirusBireXinm: e#a%lbéslmawﬁ ﬁaenaedsfer la%anﬁecPf a resist pattern

form@l DietegatitlRiibie rm&dam@aﬁ uq:am&t o @Mﬂ@lﬁ(}lu(ﬂi@qjogllslﬁ&n and the like. For
m ni n

exanIBfe n Soﬁglfécgtgd p %%rﬁteP 01rcu1 cin?lcf'al lefnstons A cgrﬁ%gllfsms ruf %e§TI layer receiving gate

east’
electﬁﬂf@d@fw he S nnkj or eeen |1Q§5h S0 @ercpheﬂas aqeprecyymay dignidieanilp deperfdiog thedeature sizes

due B bhcfeedRe B@kﬂn%eérﬂenﬁ@fé% dohk%qtﬁiﬁ@sﬁlrsgﬁﬁmatea taﬁﬁl'x@zitlldﬁse thé Hhcture elements

241 @‘ﬁ‘g{)g%lﬁlg‘!ﬁ(ﬁé lglg a;/ sh%nvgﬁt%tgoglg(mt SF%Welﬂtﬂfegﬁrrlgsp %%tlogﬁ)llrﬁuée%t gfai‘llgure 2c¢) involving
dimegsidpochmpariiste the ticglaigmpsitne encedneng it the Rshictigndtvie@lhyensep2,1363.

selected differently. A plurality of exenplary

segnent ati ons 242a, 242b, 242c, 222a, 222b, 222c is

i | Fige 24 sbemativlly ShRss P gromoetigee! ¥igK @reqiding dp g section 11d depicted in Figure
2a. Inithid dxahple ash of tht haividuat sieniire iclament 120 And 2Hl @BE c@ibiphied fes Gub-elements”

221s %d% ?sdre ﬂgctltvg9 V\%cﬁ‘ lm@?repxF %ﬁt tﬁe@ﬁ&éﬁ%&n%&%?e (JOII \ﬂgd IPI the sub-structures 220

ment ati ons 242 242 e u
am“@% iggtel@ct ure 240 and one of the segmentations 222a,
222b, 222c nay be used for the sub-structure 220. As

pr %t{ﬁqge%%r 2\ ngt ns s %Eézﬁo%%%ng 4% eﬁ%& z{‘cyo(;’rcsalfllgeem% H%ggbﬁéheg process techniques

used éoeélﬁﬁﬂhtl%thnmﬁ actipbmigrostppings] fe@@@asucmzacmtzmbms ozanmraﬁﬁylrcults During
this w1 SQabiehePprodtksdRE, 4 (!brr@sﬁ&dﬁhély R&thedphotbBRk HipRwvaibd iHQﬁdﬁfg%S:orrespondmg

pate 1 s Rpie TN 10 s PG SEh BREHE QoS oy s 20 s0 s
locat@ifig strugtyg 20Pecy afyaugbgr eﬁctog@mqttnnsjhgeoﬁpph @pmplaﬁtqu seleeterediffenemt orientations
in thd &J&&ir@@su%ﬁ%te BSrﬁShejO'l negd 9 %ﬁﬂlr%q|fﬁ:§t In){nufat:thﬂg s%q%lencté1 the ﬁfrst device layer 202

Egme?ufo'al nti cal eetltlon of a ural i
may 8% ’émétf“@ hidng 8tﬁ SRt 4 ey &"flg‘n‘qﬁfsn 8‘?&’0%‘?°Péi°f"?‘%‘ﬁs implantation
techniqgesOfijdnanizatioh. techiiates higl, the like, aad, 2i@reafd, tBdh@pdd dévide@er 203 may be formed,

Wheréupgb%ltoqjiﬂlgéraﬁlgl Et&?kqg fe }?Bhgl%&] tﬂ'?ére%} ni%%‘lhe n%a&saru%%;is €S 3nd also the

tang ul ar as shown Sq uare
feamfﬁmf ﬂt@ﬁ@ﬁ%ﬂfewént StTBreOh Lenfe %9%9{1 afriodig Ftﬁ“é‘i"}@%‘h@ laqﬁyamthe first periodic

structre LB U eredBr, &6 dévice@bd ﬂh}l’betsﬁlﬁiecfeew Iﬁeﬁdlreﬁiﬁﬁﬂ prdcedire as will be described in

more dggﬂﬁ 1@&3@&6 to C%']Ie%r ably by optical detection

ni ques, as mcroscopy and the like. On the
ot her hand, the segnentation or fine structure of the

e| ﬁ@iﬁ@ﬁesscl?eﬁlmca%ovmyoﬂlﬁ‘evﬁﬂ iR G@vﬁ@ 2§0’Huﬁ§§ﬂ5éi§lﬂ&&nt"ﬂr&&s for obtaining

act ua tures in order t .
posi B TRt P § B S g PRPPOBRL BT e busis of
workipg edney of qjmmsspplyhra mapegyrenfegalevicee swh ze a gricrosaepe Gud e dije, a first or inner

workﬁé:%% B0¥%nd 4 RcR Gpoum&qiinm& 880 iy b%éfine(ﬁ?a ﬁé@!\r@h&?&iwce is used that
r on, .some of the structure élenents of an

| at.
may Riovidey 19 ek ne Z9es onli A8 S YRicalK dhecepsg i REQ a9 jrechgjfiues 4 The qapability of the
measyréngput deviddmay g yakeintoabnsldearon vihed desighihgy/the hedg@endni difa@me 200 so that an
overlé;ﬂ%f &Q% t‘ld Etﬂg vs%l;kg g%ﬁég 0, 5{!0 i txﬁea?u?’e}negt ma?%ll‘ eff%MNeB&uppressed and
enap preci se anal ysi's E% Cross-sec
the °%’ﬁ%’P‘}ﬂ§’lg§V°ﬂﬁ%rZ°PQﬁ e be élaT?Q s@psele bR Phsitiop defermpijon fieny thy respective two
m croscopy and the |like, when an overwitten portion
is prepared as a cross-sectional sanple. Figure 2c
schematically shows a cross-sectional view of the
nmeasurenent structure 200 af Figure 2b according to
the section Hc shown in Figure 2a. A first device
| ayer 202 is forned above the substrate portionZO ari
|||ay|nclu a TCe Sf perlodlc structure 230 i.e., t he

. ~NA A NN A . -y
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device | ayer 202 represents a shallow trench isolation
(STI) layer of a silicon based integrated circuit. In
wordeniszanpl es, the first device |ayer 202 nal}CT/U52006/032757

permé]?gﬁbgﬁgtgesa hmt\ﬁltﬂ 3|. tgoafrtfngrpd?lé%XJuStlg}ent of t\ﬁh meaﬁltlrement device and/or appropriate

desigmof tht inflividjad ellbeFrweseSQﬂO athelo, 2@9@@&@ anlebﬂwe wokéngfzpres 270, 280 may be

ml%w ﬁ&e& e)zieﬁnaasl 2n b réspercfmdwe oBB6 I BW- G BethraY 8 ltheByd obtain position

i.ncl ude the.s erlodl structure 260,
inforfogs IAE LF SRS R BT P P e B | pe

former exanple of an STI |ayer, the structure el enents

24 bonlintiFBde ﬁﬁomgr B SRt hﬁf Eeaahaﬁaug)fbe Qerfoﬁl%'dshl) the working zone 270

pattern formed above a gate el ectrode naterlal
abOVaS“baW&ﬂfer?éelal}dé%FéPﬂ%‘tgée% DYy pBrySi<f] croTpiieg &t lﬁfﬁelayer position
infornhtioa, foFﬁftanee(HIE) bfthe fitat ®®1pthia&t QM(Q dlelmtld’lgrzaﬁew 0 above the sub-structure

240 %kil_%%o{‘lg’nrg zgl{e 2t86 %Lfe Iﬂé gﬁg@t?‘dc Q:SQSO é&ﬂltmgq{l 0¥ %ér- & oQtlotnl?rﬁ"onnatlon of

recelrvin ectro
the S@@I@rﬁeweslsyer 293 sedhas 913% & Fhéy’o%ﬂ?é 7908 &P Fhels t@usvgbnﬁﬁfwra Fﬂtol ayd the working
zonedﬁpeiB&JeQﬁb bubRtricead RI0e- Sésdlefe GUgh In(ér—la?df rpeﬁ&ﬁdmfbﬁﬁdtl&f hat is, overlay

ment errors. gyen % |cat i
1nforf%at10|n %etw en onﬁ% seglf'l%nted 5 s%ru urlgséu% 3 wo gn / OI‘ e i\ﬁ) structure 240 and

vmgyng we&p @ﬁ@@b@eg}eﬁgqq\éﬁm@qeoﬁo (—ﬁ@pltlggqmm mtpr—l@)fqepomtlon information, that is,
overl@{ ﬁﬁ)ﬁna‘&&p&lﬂlﬂ%%ct Wl efed Edbgtﬂﬁcﬁlreg{‘()i) thJW&qug #¥de 270 above the sub-structure

di.nensi.ons ¢ o the
210 G BB SR e E BB b e it AR oty g P 68 s informtion of
the t¥ple gomr-segRedted cbrenymeaneatbd; yndsfabths werkiog amns 28edboyvaohasubgingiyre 220 and the
workﬁi% Cth[eCBSG ngvQ tﬂellﬁb §1%@ttu‘e €)50) H rgulgl?gofncéh %Qerllzﬁrex,: }!)cQMSr? m?eﬁnatllnlﬂ of the type
is examg gc of the individual structure
segmgligd fRrpsomssgmenttd 241 mmy conprise three "sub- el ements”
221s and 241s, respectively, which may represent the
COLLESRARL i RO TEDhRLOR 5B idiShbdlS Y8 S o S ructure 200,

220 an Figure 2 e measur ement “structuré
whergigdeprad W&)?%%Feisﬁ“%i?%oaﬁ H@énf%ﬂtahowérawe%glea‘rﬂ ‘rsg(hléassessmg the overlay
accuxﬁdryoafeﬁeSdehea:MJ GURE digoetbnfod khetidferndagdar mayael obained and@t tkaluated, thereby
yral features, such as circuit elenments of
Clrcuits. During this well-established
process romL a correspondi ngly desi gned photomask is

pr m!é'odﬁk@ th B GlrtheH iDGhtrive SbRFRAN the ABaR bR rpfbcés.e fs aiahﬁd to enhance data
acqulsr[Eonf oro ge{n%ﬁ%er vlilgr gé\ﬁon%%%rgr Eti?rrg ylzgrhalé 31 1detdt 1reltro tgg r?s%ectlve sub-zones,
indicatéveas F Gay 270¥ foe the GOrkang zairp\2 76 gm]t?éﬁa 8%0b dorrthy waaltingogege 280, as is exemplarily
showh Iﬁf‘f bRt tﬁé"st‘hﬁtu%@ @(fOQQ Fleab QJ: )’In%ﬁé SbBMed infch 8B4t data may be obtained from

i entations efi ned substrate on 201
the SHEAEORE 210 A ) PPN PP S RBTLE Ppppgmnt slortims
for the ext@ttiod end cgleuldtiay eff pod(id erravy friye ﬂfe@omndlﬁg)magmttam thlo working zones
270a, %blﬁ 9scR hﬁblpllnéytdg qwh@tp{a)éll p&EIGIQ cctn%ﬁmng,%? R an§i @e@ﬁ’e%l CEIII'lﬂﬁhtlonS in parallel

t echni ques, iI'nplantation techni ques, planarization
and "Edéﬁfﬁﬁfi Y, e g3l Othffe (opieauentyntp tor Sﬁ‘elf‘%"a?“tj%‘nt megspremes dayhgay be obtained
simuléh@abu e sinﬂylﬁﬁo 210 Basaraiyovd (1 f vadt iR kub-wéhey E0fand 270b ~ inner-layer information of
the ﬁRF &Qﬂ‘ge la% ?(%ré @2?/ rk1§1 gl}% 201’?(:5 E%q Q? e%t%%]; glégﬁ‘%ar 1%{3%a§$r%of the second device

Ccrostructur
layer 283t (é}‘efﬁkl@ﬁ subtrancpgZ0e gnd P80nt — SYlay egergnfoy@tion ofpthe typp @on-segmented-

segm&RQAO (Y whRing GfH-Ln& L2170 Eridlr B0 6Qvérhay 9&61€m%a1)at1510 of he t)fpb ls&gmented-non-

cStryctur hereafter
segm n?eds{-ﬁjg]vo le%s Fopes, %r% aa_réduzr‘Se?m n}/eal%}? %rré)fe i Eorr%atlgré O%M tﬁ? }ypebnon-seg\{nented -non-

segmefeedc pridp@warkingrenbeonge £3(al andvi2f B + efedmereas informpliqguaf dhedigpe segmented-
segmépke@Ur € 2€ schematically shows a top view of the device
290 during a nmeasurenent process for obtaining
position information fromthe nmeasurenent structure
200. Simlar to the nmeasurenent procedure on the basis
of working zones of a correspondi ng neasur enent
devi ce, such as a microscope and the like, a first or
i nner working zone 270 and1a second or outer working
zone 280 may be defined if a neasurenent device is
used that may provide two working zones only, as is
typlcally t he case in prior art techniques. The

- Y a1
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nmeasur enent devi ce may be taken into consideration
when desi gni ng the nmeasurenent structure 200 so that
W(amooma]sbﬂp of the inner and outer workKki ng ZONRGT/BIN6/032757
n nt_na be effect d
%’é?tﬂ% %%‘rrFaé‘s%%en FOWEP MR mezaé‘hrenée“rr‘}é‘% r‘%‘é% ‘ﬁ’%‘me a@énay be assessed
and asnbtngd obanai wey po 9§ tor eynluatmhe rormtay @erufagyn rrtheluwézpﬁeothrmed amount of

inforknXYRR &lal Qéiéxaacted‘ﬂétl rthe@ne@éﬁfeﬁﬁ% RERAYD0 8shipdb FaRt coﬁxfemtohﬁ technique as is

showpneﬁg?tg;{r%{r}:gg}lcg lﬁllegyelg%ﬂs/ &g?rdFyggmg;% Itlglgatjdh tfgsg gr?ds t%%ﬁconfl ﬂeevwe layers as well as
innerflayesdrroainthrisaicnofdhevne komggmaned Ro2#BmenR8 ayrbe/obpéned per each measurement

even@ %r&%ydepénaﬁm BEGHER e HedHreRht ttnl@mre%@%&huégeé MR uffof information
peri| odi ¢ sub-structures to there %—%o bt ai n pOSItI on

may |bﬁ fobfﬁ%t frogm 2 stegificamtly Freuged dlopretparei of dhepdyict PohPempatsd tq pgonventional
techrfi@E. I 12 SHoalA ¢ apfreGatltthdt rhil Gikaf@R.indCadusiacubaind dlgments hH 241, 221 and 251 may
be ap%r%%nlla?ﬁy s@ﬁcté@sg%l{g gﬂgﬁlgg %%%BXIB §e%§h‘rt§£‘{)f‘“%hl zpr%s P?% 86‘;%} if desired, the

a‘gn above su Ct ure
corregnepdingspikranes: Yithamaygoulal @ yameie eglers&dsofvrreibtrurcémzmdmg to a single one of
the stRfutts 1000 G50isRovin MM urd RY Wlile P&ttt ijgﬁfﬁezrntrﬁudcm in E@bumed floor space is

achlevteS In ﬁt%er emEEduEe? ;hn%lar m%eﬁgs fcgjrev C the sq %ureszgﬁ 156 n)gy %)ehused for the four

zone ove ruc ure
Smmmmﬁ%Wﬁgﬁwwm@FE@@2a@dMEmﬂhe sub structure 250
-resulting in an inner-I|ayer position i nformati on of

devi.c er 203, s PPE
wo AT SO0 AL LR e RPe ot D15 Hhgepgmbodiment i
whlch\ﬂm Iﬁrswgtd 2o P28 Jicatnwess 2Bband A6 axd ar@ugedj mea sR§ My -side configuration without

bemg 1ﬁt@§édjveti| Peb rbﬁecﬁ% \l/o%n?gr zolte@-iﬂf anf 9§O‘ atré &Hesb&fdﬁﬁl%fvid@cnmto appropriate sub-
overlay informati on between non- segnen ed

Z°“ess%18a %tOPGE‘t%Paeggo (4) the working zone 270 above the
sub-structure 240 and the working zone 280 above the

su ?1g§tre rZE Qéhynzﬁlczgl; Qhows tl%ss#ljgtdrp :900I ch\:/ gtprrgl tgtﬁﬁ& T 1ﬁl}§§£tive embodiments of the

p05|t|on I nformati1 on % orna 1 on
preseilj i intiopip Whieh anGnhepig it ieeplis b ihe sirgRePeRaY emhiaingfe In one embodiment,
the stvldtinkel 20QmZyhdlestzhb bR attlae osuctfﬂ&tpemuatcuﬁtesnaatﬁ}esam%nﬁdaen a third device

layerV\@ rrlgrlrs{] gce an H‘l% e)%%gle S bOV e su sttsuléltEress %fo%%& % %ormed in afﬁrst device layer,
In an 1 n position In 0

such Pf’n@e tay?ie?o%dﬁ peegﬁbrweewler@u@ yegrretiteed? mande fogyediipe second device
layer\¥REHKds @ 156793, ?azpreamelstda@d Sihidle b EubGstribiRe 258000 6keddd 0 as 250a, may

L R G R I p—p—
layers. Heonteyysetlys eguesivt redswrarcsiushrigr-iselyire modds sQorsBg1ee it Isybzones 270a,

27ObI 05 rZXb@XI%WoMg' &aﬁﬁerrleﬁ‘t)/&fa BStiet dbBhed @trﬂftﬁ%ubl? BrolB@¥e measurement
be obt |neo{gncg the struct 00, erei n, dependi

sty 2o d Flb 20555, 2108 i, 70 oS TR P GRS it fst laves
(2) workipig bﬁ-zmﬁ:@ﬁioa Endas(ﬂae&ﬁerl’a! irffdn@ation eff thesycoat o Itlﬁlﬂyayﬂ'f (3} W@king sub-zones
270a qg&/ ) aycmfo 1é/n & tHé) Hst 8{& sgéon& h%exJ &ftﬁ)er @Fé ho%rkeém}{ted-segmented

0 alne or eval uat ed here red ucli ng
@ W?re&e SHbeRish 127%%280&\:: oty ﬁ&ﬂraamaoffttﬁ @pd thirg t&gftr ©hthp (e segmented-
non-seiteaeld; (B Morkidghb-FERGSI0L44E N80bRY @exe@smb@aMaumue @irst @nd third layer of the

type gorl]lhsgé]n%gtstgg 1.3 g%negtgci Satlné 62 wBrkm% s&b 96%)’ an¥i r}§0a = overlaggrflformatlon of the

into two res
%“méﬂ%uﬁﬁhegOf@ﬁ@W%ﬁﬁﬁﬁw%§%Q?@ﬁ 270b for the morklng
zone 270 and 280a, 280b for the working zone 280, as

I s.exenplaril f.or.one of th truct

i SR EROU PR O e e A 10 s gy of overly
accurgsty twéth resrgetfte orenliahesd Spiy’ shilarsvagthdess R4@ring22@nifiG4Qy, re@E@! amount of floor
spaceShrdU kft ﬁﬁ@l@ﬁi&)'uél medsredobt SecBRGRs abel Bscl 0&&@§p%gic£}ﬂy reduced amount of

nmeasur enent al gorithns for the extraction and

cal cul ation of position errors fromthe correspondi ng

i mage contents of the working zones 270a, 270b, 280a,

280b may be applied to all possible conbinations, or

to any desired conbinations, in parallel and

i ndependently from each oth&r. Consequently, up to siXx

i ndependent mneasurenent data may be obtai ned

simul taneously, simlarly to the case above: (1)

wor ki ng sub-zones 270a and 270b -inner-|ayer
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the first device |ayer 202; (2) working sub-zones 280a

and 280b -inner-layer information of the second device
“MDamemmB&B (3) working sub-zones 270a and 280BCTF/US2006/032757

error information

mess B B A AR o s s s st ypline one or
more28Bbsub-sncerds sthie the third devicotapat | on of the type

segnent ed- nonsegnent ed; (5) worki ng sub- zones 270a and

280b - overlay error information of the

no M SREhE AR SHeEH RN he BreasyFRrat B o6 ?‘P& wg b§ IpgateAgr@in the substrate
portich800a s&h dha? Hdlportiosvee hitayru@uresp formadfio rhieminmeodeviod laydiard lyqaed in adjacent

overl%pgglg% oﬁl(?esﬁegcﬂelgélgaged a? né)BMegieﬁgZOanth %) %%&E Qee nfh%t’ 1s tt}tl:esub structures

pon I Ng neasure al ned and
210 e 23% Sumedlt wavnglecdstipn Ree may by ip tacoexpasure dicld\ 246, u*ﬁ*erém one of the
structufRs) se¥ @f thedfrudiee BIAR yuso 155@1&&&({1 writiah thy expasirel fi31A0A SR Bther embodiments (not

unt of forna% ted fromt
I d%%ﬁ&q 1 d
shown), the meaesurerrﬁ(inp%t’x;[uclgnbr(e: lj)rnéay %es%ne \{ehag are8 ﬁ€ tge eixFosure Fle d 206 an

207 i Lﬂe#’mip fon instanse,ibstwsdngharstrigiures; 240 P‘éi 212@ thes¢bﬁ @esuinigehab th gybystructure 210 is

only rdeﬂéarwdham;exbmr@ m&@omﬁmefthet sh@stfubtﬁetzz@ Rmtdig t}f&@mgyer, is formed by
n or na

the e)&,osufehéelc{ I?{ o aglé dﬁv.g,nv]? gﬂallenlgtﬁ éayn,gorﬁ tmgtérrl Qi lSeépect to tthe grid distortion
and thypttka, meydbe p@umeéa@hrqrg@g infaemsion may/ bagvailaiyp ptetbq/seme time, as the measurement
techn%(@)@%‘?l@&cﬂ&d Qith feRFen& 14 Bigl 2d A Bhe BRADM EfRNRA Lorsd i {xk‘é& ure

2 an increased anount of information may be

obtained froma significantly reduced fl oor space of

t hén stibw mermwmﬁhﬁ)bﬁlﬂert Gheanegreventsingivad 200 @eNbd dgsigned such that one
of th!i Eu SJ&Q&&rQ ﬁ)? 11%&9&%% Qﬁ) %ﬁjuchtkaiso& r}gpréerﬁseanogzv%tlzgqe%on of the measurement

i vi dual structure el enments ,
structlhﬁgﬁoqa @a% ﬁrsbeﬁ’(ﬁic éttbesFrkyct\g%qn@tcspcé@) way lgfsadglgonélllya%qn@d i the ﬁrst layer and may
be subﬁﬁﬁﬁ&t“bteemdteﬁ”l bitia lcbreddpoding Mals-ktiubigre 20ME Second (ihyaﬂtﬁeréb_& @rming the overlap
reglog Q%a IIE h(IfL csaéer %g sa eha%mcxg roE’ %%Frg%}g}el &%&%})g Qb& f?eqeag gremsglhdescribed while,
addltewlv,@epwaﬂfﬁ@av@ 1&“@%@% inpfhie ostlan mgionsdSPy sthigh &gy hoexiracted at a later

stage Mnﬁdﬁéﬁw cfo@s ﬁét@hﬁl @naly@is us\ﬁlyeie&roﬂ Q‘H&é’sﬁdﬁ? | x&Sﬁm@roscopy and the like. To this
Leduction | n consuped Shage
end, %&tﬁresg (1]11g chtlon saple aﬁ,gg are% i the overla re 1on for mstanf;eol%y focused ion

0 nt's, ca S I'ze as
beam@iB) tgfhnighgs. Bitthlumyum@smar@t@havms@l frmha]wdsielegme)@ actmcymhe be obtained due to

the hffﬁ quoﬁ{lJnU&‘tthg ﬁn?’oh?e@%d@s%reﬁ@ﬁ%hﬁlﬁheg | AL S pgﬁldglﬁ e fHidility of obtaining
Fi gure schemati cal | strates the structure

ealibygn R efﬁ“?‘?g O VR Y i 1 58 B TUREHE BRTHER pecived by
opticalfecigliuésh Eorf eixangdle, trehd S Gop d n@es%:grmlhted ogtlnyusttion esind@@d awRigure 2g, for
mstargg Qheasruﬁ s@tfcfu@nﬁs Qnak' %e %vM@n T%: a c§1Jré.siﬁ>n<§:19é1 ge'gﬁ%e%t shtpgructure such as the

hout elng Interl eaved e respective workin
Stﬂw% r?é% formed innHe swenddlever dsreby Spowidae ﬁ@*rapceauwf?raléfbonu ¥ifhgrespect to overlay
accur8d9 O batseof Seiticad RigBnsdhs) avhicB Ay thdadbe2@EAin DBPondply Wakbrating and
i according to
cvatufile B B ER bl uBUEN, I S int? 0ot
i nvention, in which an enhanced functionality of the

st AMSEddﬁlﬁ the %saﬁamvéaeom&ﬁden edenhaxﬁedqmmmdmmmg,efﬁcm information

with re]duc]ecg gleaps%rf:rln% txgle §n& or rf‘ﬁ‘ﬁfé‘%[}? ?aTe re(iuchﬁgx c;l'ﬂﬁe lgle ta};]eas gfe ‘microstructural
devicepdy thotea ingagwremenfgimctiug dickides @eriddiy pottiensefxranet inedifdrenivievice kagers in such a

way ﬂaahm%ua bdi5rRitioR b9 wRM ds %%Q 1agaxnfb.%lat1&r IHE/dbe' Sbtahed 'fr51§tthe measurement
devi ce | ayer, such as the Iager 20 greV|ous

struct%rﬁbq %fl?‘géedmeaa%ﬁneflh%te E{iaregxte{: s i émé%bmwﬁy $ eI WPRGY éprf)(hedure may be
adaptal ssectba Ghnelelyiec @fokBatien andSMﬁhay&Smtohﬁtlbralyl@rbe%@;ne«hsmultaneously, thereby

s1gmﬂ?:£r§\é/ 'rer eg«!ﬁé tﬁié xﬁ&%ﬁ%&% prwgés Q?thg' %ﬂ}estﬁl{e% e{&u@acg §pt:he Hl%\%retatlon of

to as orne hird device
measyreggeat datagpay ©p cihigedy équrmeat eé’é?“ffélf‘éwl%ﬁh%ﬁfd%m@?m%{“\ﬁfé@ﬂ“ compared

the first and second device | ayers. Consequently,

usi ng the measurenment techni que involving working

sub-zones, i.e., the sub-zones 270a, 270b, 280a, 280b,

the foll owi ng neasurenent data nmay be obtai ned

simul taneously fromthe nmeasurenment structure 200: (1)
wor ki ng sub-zones 270a and 270b -inner-|ayer position

i nformati on of the flrst Iayer (2) morklng sub zones

NN I . Y. Y. . o o o, Y ' S
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270a and 280a - overlay information of the first and
second | ayer of the type non-segnented-segnented; (4)
wWowrRiomgssub- zones 270b and 280b - overl ay i nf BCTYEB10061032757
the first and third |l ayer of the type segnentednon-

of the first ar .aye . . .
1o "c% l[ (év‘ari‘lay‘(qgsl 'PRB YSW‘}CH&S ésuzﬁblﬂ’fﬁ’e%nc? mloaﬂ dnfmtﬂpn_such as cross-sectional

analysis @rchsangment flage, privt disooatiopfdath by thel likSihayetir @bthifddratbng @ifledvertdy and PPE data.
t he type non-segment ed- non-segnented; and (6) working
sub-zones 270b_and 280a - overl|ay information of the i
s ec’-lalﬁ &r%cﬁlar qmqbp(gpeqtsa%ysglloseéfiboyﬁge tll.y%n@tlve only, as the invention may be modified and

practied) ire diffeeht Sergupiniletl makBR SPsHk@ntol §igse akill@Nkhamcathaving the benefit of the

teaclii%g %Eljeig.n. of %)Ya R @1@ tpﬁ)lcggg gtgﬁwetcgrtggy VQ' lnlaovlyet re‘x@ormed in a different order.
observation oFloVerIay accuracy w H regpe@t to an
Furtheppoan e éimifcgiig&snare iRfsnded tq\the detpilseof é@@trqc@(qlmr rdpsfxﬂg hgrein shown, other than as
descibed i the Q@ME bfow. el GIRELIASTBLRAL tRi thE lp@BEulad PrainREl disdldsed above may be
altere‘c‘d (l;rru rlnt cgfrl]e%ouﬁ aHEsg%lu\r/a%n%% artee%lrllsri]cier%g evx%thgir t%e lésqepgg ’anciM S tirlﬂ, oq the invention,
Si gnificant y reduced anount of reasur enent 1 ter
Accqrdinggy; thaPietectiep pruelt hereie i as sebfortl inéhe claims elow-her
conbi nations with respect to placing one or nore of
the sub-structures within the third device layer. In a
further illustrative enbodi ment, the nmeasurenent
structure 200 may be |located within the substrate
portion 201 such that two portions or sub-structures,
formed in the same device |ayer, are located in
adj acent overl appi ng exposure fields, indicated as
exposure field 206 and 207 in Figure 2e. That is, the
sub-structures 210 and 220, fornmed in a single device
| ayer, may be formed in the exposure field 206,
wherein one of the structures, such as the structure
220, is also positioned wthin the exposure field 207.
I n other enbodi nents (not shown), the neasurenent
structure 200 nay be designed such that any overl ay
area of the exposure field 206 and 207 is |ocated, for
i nstance, between the structures 240 and 220, thereby
ensuring that the sub-structure 210 is only forned
within the exposure field 206, while the sub-structure
220, fornmed in the sane layer, is fornmed by the
exposure field 207 only. In any case, valuable
information, for instance with respect to the grid
di stortion and the |like, nay be obtained, wherein this
informati on may be avail able at the same tinme, as the
measur enent techni que as described with reference to
Figure 2e on the basis of split sub-zones is used. In
still a further illustrative enbodi ment, the
measur enent structure 200 may be desi gned such that
one of the sub-structures, for instance the
sub-structure 250a, represents an overlap regi on of
t he neasurenent structure 200, that is, a specific
sub-structure (not shown) may be additionally formnmed
in the first layer and may be subsequently
"overwitten" by a correspondi ng sub-structure of the
second | ayer, thereby form ng the overlap regi on 250a.
In this case, the sane anount of information may be
obt ai ned as previously described, while, additionally,
position information is "conserved" in the overlap
regi on 250a, which may be extracted at a | ater stage,
for instance by cross-sectional analysis using
el ectron m croscopy, x-ray mcroscopy and the like. To
this end, a correspondi ng section sanple nay be
prepared in the overlap region 250a, for instance by
focused ion beam (FIB) techniques. In this way,
i nformati on having an enhanced degree of accuracy may
be obtai ned due to the highsresolution of the involved
nmeasur enent techni ques, thereby providing the
possibility of obtaining "calibration” or "reference"
data whi ch may be used for scaling or normalizing

o oy I T L Y e T 1 M o
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i nstance, the sub-structure 220 may be overwitten by
a correspondi ng segnented sub-structure, such as the
watooaotesse 240 forned in the second | ayer, theP€bys2006/032757
provi di ng enhanced i nformat ith respect to overlay
accuracy on the basis of c | di mensi ons, which
WHARIS GIdNED:s used in correspondingly calibrating and
eval uati ng the nmeasurenent data obtai ned by the
non- destructfve t echni gu a result, the present
i nvent i 08 ° f@Vmﬁé“meSgWWEﬁE%H”?%%hnlque for obtaini ng
ef #ifitst reriediq Smflqmrﬂ@ﬁQ) Emmed ih b fiseflvicaeyenea specif eromdasurdnirt site formed on a

and/ or @@gkkaeee&dfdréagéno&@%ﬁmif&% Eo%fznélﬁg astﬁgtlpt}%dic sifStructyre (210) and
areas of mcrostructural devic in that a neasurenent

structu FéeCP‘?ﬁidﬂeh"&l-ffs““bp%‘i“Ftbfa |(7c2°)p8‘Ftﬁfsbﬂ’§ S?°8’i‘4ﬁ?ﬂ°‘1‘°rf“b -structures in said first
di f f er entriodie vtiucterel (Z3ppeagh includingCiphaalingyf firdn situctiur REMedtBQ@EN, 221), some
i nf or matf Q058 SadBlel elefisndd &éﬁsnlg@f@ﬁ sélgﬁlén‘PJd’{SEIn&P Mhamay be

obt ai ned fromthe neasure structure in single

me&STiPmeRdicsinomre (RN Epresin a pesond dpecedipideanaios Aoge Satdrfést device layer,
measur esahiecqut peedid rseudiiy cd&@nﬂﬁ@amﬁﬁd péilu&ih sdbls@hicture (240) and a second
i nner - | g%%ﬁm sﬁg th&%g I(?Srdh %‘e ﬁ*spgndr ?.?lcoanﬁ sub- Istpuf:tgrre%r?n sauc{I Fecond periodic

may be tal ned si nul
enhanci ﬁ@cwﬁézmw@mta pblra@tye% seconmtnrc@r entehfe (2§br¥é1), some of the

Ejl ne t hﬁec%ﬁ@tfﬁo&&y el@xﬁmr&sh&nﬂpﬂil@r Phrebet ée@rﬁearﬂaﬁ PIRBE, Lgaﬁlrﬂ"rﬁt and second
ata nmm ver ennance ncti onal i
o the. e SERRRS Goo ROT RS b arae, st SR g fal specitic

over | aymgaseerPpesitet r uct ures i s achi eved, since

addi ti onal infornation such as cross- sectiona

an?IyS|2h urenent data, grid distortion data and

the iik %’em‘?)aﬁ'{r%{’ileﬁ%atmé n SHFEhL oYhsreimaspidh gt pispsecond periodic
structgrgt £230,THE) parcmemd wr caghriotheli sremt ® ploddd psiticn adf@metioarabout a relative
displakdrheHSihifh@dshatEro At oncaﬁecfeﬂﬁd bt i on may be nodified

and practiced in different but equival ent manners

apparent to those skilled in the art having the

behef i t Tigfovtrhig nieesaehbm gsuctues & cthim EOWwhepskasipl frst ahm €econd periodic sub-
strucd%so(??ls §21§to? 91§ fi ?s?Eenoc%E %tnlcﬁp-:o(yﬁ) gl%%lmpn%edﬂg E:gc H;gr so ag toaprov1de position

efent ord

information-abent @ relagivg %laefélelamﬂé regtrectdR hickat Igest one nreéqﬁn@i@ypcglnn

herei n shown, other than as descrlbed |n the cl ai nms

bel ow. t heref or v| dent t t r ar .

n%odlﬁgﬁfgag nmsggge?a 8@? gﬁhl ? %J%F W%ﬁ???éﬁnmh°$m'
structyesd 24} P51 picthe speond pariodin srugtoes @ﬁ@hm elaeqn@@l tqmathmtlm $dhge to provide position
infornRGQRB oA A EblaGi dishlaceBbnt WS re‘sﬂ&’t@@siaidcmleasﬁﬁlg 91re§i=,|f Bl d¥ectib e

protection sought herein is as set forth in the clains

bel ow. CLAI M5 WHAT IS CLAIMED: 1. An overl ay

nmersur efenverky mepstremant steioimg rof slhimgB orat, fvherait sgpbfirsig@ii@lic sub-structure
(210) of f¥ @it*sU 5(910&12 3t QBB L bkt aﬁjhgeﬁ'ttto dgy H:é?pe'n%ce Eub%trucﬁlre g41) of the

asurenent site forned on a substrate, sa

““m$$?g% %@?WB P®- structure (230) conprising a first
periodi ¢ sub-structure (210) and a second periodic

S Lg) Stryg %Ueq@y &%&QQmen dJﬂ'?ctIré stc‘ialrﬁ‘ﬁ] %&oeggn JP Gl Iﬁ?sg Iit%gtﬁre elements of

sub-structures I n sal irst perio |c structure
the ﬁf% BTiedip srOrstenRt 2 H0) Bl th fptperipdis ﬁtﬂww%%wmornaeaema@ fisit esgmentted portion.

(211, 221), sone of the first structure elenments

COMP ! SHE% ol bk SUIERL S RAY 6 90208, 560 Bl chmons o
the seqond pepiodicrpbrstagumg 3 0)of & firt merlp@ct stilesyrp (280)] iagarseznwated

second periodic structure conprising a first periodic

sub-structure (240) and a second periodic

sub-structure (250), the first and second

sub-structures in said second periodic structure (260)

each including a plurality of second structure

el ements (241, 251), sone of the second structure

el ements conprising a second segnented portion, said

first and second
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periodic structures (230, 260) form ng a periodic

stacked structure in said specified neasurenent site.
wuiﬂmTham&yerlay measur enent structure of cl ai nPAT/US2006/032757

wherein said first and secon eriodic strugtures

(230, 2685 G BRTEHCEITIBTEH RTHE NEFR G2R &F the seppng irtgire elements
of thi 681 efialic subbtortmi(240nofalizcerondperiediattinutge P68y omprisaesaid second segmented
Wth respect to at |east one predefined direction. 3.
The overl ay neasurenent structure of claim2, wherein
said first and second periodic sub structures (211,
223) of Tuéeveflayr rﬁdasu&ﬁfeﬁt@fﬂﬁcﬁlrﬂif felad &) (wéherfid 8&th ofth@second structure elements
of €L B8 bt SR AT g e B8 ol SRS B o Mmoot

to said at | east one predefined directlon. 4. The

oveol ay TIHB&&ﬂd’yQﬁ‘@ﬁEenﬁﬁt st tutl oF clgiim G Iﬁaﬂhmc&nprmAag b2 verlap aégdm in which
a porEl neo§éhee %ros%j pecr sitrgc C Zg(ﬁr e C eS s%c%n% éerélg ic sg{ucgtﬁ g gz%é) over &p W?th each other.

each other so as to provide position information about

a nel at ity o @&ﬁéﬁ%ﬂtt sttbedrd) of @SREC t:urthé? cSdpridingt tllnﬁ%%ltlodlc structure

oG P P B 2P B LT ST P ST g oo devi

layers, gdd third pezibdie grufiit Qymupiing hpwhlity of thiphstiuayde elersdntsiand being oriented so as to

prov1(l«,2%91)aod 1§fol‘r@d@1@{ a%gut Q?Qlaﬁ@eedqs?laseglm%a\htg refsﬁeEt%s thP ﬁxrs! a‘ﬂ&j $eCond periodic structures
structure (241 the second periodic structure
&rm@?@GTemﬁkﬁWﬂémﬁg%¥lay measur enent structure of claim

1, wherein each of the first structure elenents of the

f|q§t pg&&%ghqm§#gl?tructure (210) of the first
uctu

periodic str 230) conprises said first
se&%’rﬁ“é édstaﬁlngitpiewlc lyeasu"qﬁr@ntos\tféq«uprgyl frawdiined peppsurement site of a substrate
st r uct unebefor (fdbﬁd;afﬁlg&pmid&ﬁﬁ@dr ﬂeﬁb@@ EhuDQctack&l@exﬁddrc&ﬁ'ucture comprising a first
struct ur e %rlxtee oit amI tf sﬁnon—se me te&) ecr;rhon onned in a first layer, and a second
sub- st r ¢ ureP( 5’6) f Y S fl stTacture
(230) i §egﬁlsﬁedsvegmmdedecgl}d nor_l-m\em*@@mlalyﬁwm@émsml@yeﬁ
St bbtGihig Postfon GhBInRi& rHMIRERI I RAGR: Bd deBRd $86RMEd and non-segmented
structure elengnts of the first periodic sub-structure
(240) of t#& ®&cond periodic structure (260) conprises
sadderm@garnd wagmermuady gotritael, fefuresThened abave agid substrate outside of said
measur e %@fm&irﬁé&&}éﬁfeﬁ sitdbageh %oms%gd obMARE Sésﬁo@ﬁ%mﬁ’iﬁn the
second structure elenents of the second periodic
sub-structure (250) of the second periodic structure
(269) i Shooshaiegrkin 2] whitin ofthieing yesitioa jnfirmau fienasath of the first and
secoxﬁltsgg'ﬁ%hlé& gndQI V\P] gég %Emd]portlfofrkr&) gr?sescﬁmyg%!n@ girs{"ghdcﬁgc%ﬁcl &Qmented and non-

portion rst periodic
segmgrtt?dlpeft@PSer(hz%mymf&ﬁm% zgRscip Rbfaip é?SPeemeéefg £F Yeapypreent data from within
respeliRO Qprkdy ednkaap Wi th each other. 11. The overl ay

measurenent structure of claim1, further conprising a

third periodic structure formed in a third device

| ayer | dbamethodatiolaém 34 whessintristermining said $ysrlan agcuragy eprprises evaluating

meas&rﬁlﬁéhk datd Jbﬂun%@fr@ln 1f:hb 'ﬁ&% se@bdhted §§r9(b'}fjan§i %%és&@rrélﬁ&efi’d' %tam‘é«?ﬁ&in the first non-
c stru re co ur al | (0]
seampa 6B b USSne B B oS Aot R BBt ed S0’ as t o

provi de position information about a relative

di $pl acepeptm anlafrﬁstpesﬁfereﬁl%etehﬁmﬁé Sard ox@ﬂzgr a%é‘&éw QOmpnses evaluating
erloglc structures for at |east one predefined

measPRREL A Aing IO ERO G ASETERFOFOR AL mep SRt S12(a Oltinge kg the second
non-speiehiodipGtioeadeter it Hatteid placerthent @ror f said pradédyerned
neasurenent site of a substrate

porti
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usabl e for fabricating sem conductor devices, said

stacked periodic structure conprising a first
WQ e(glmuﬂseﬁ por tion and a first non-segnmented pRCT/UBIV06/032757

nqg in I rst layer, and a second segnented _ .

p o't on THh Blétg"“s%f&&ﬁlfa 1ﬁ=owhese§»g%ﬁtl@ag i PY&%W 1CE R FORRFisg evaluating
measSmei dlata asb@ined diotnaatniedq oROST tHeOfirsti SehMEntEAt 4nd NnohsE@MeBAL Portions and
measglfemgxl't] §atJ ébIEa%)ted ﬁﬂ‘g at%&&%ﬁ?%ﬁl%%%gé S%?Te%g:g a au CI{IJ)? g‘%glgﬁ‘%htp%glons to determine
anv@ﬂ%ﬂ@?ﬂ*@@ﬂ$@%¥ﬁ#@%awH?W%@mébvve sald substrate

out si de of said predefined neasurement site based upon

ilag‘? mo 2;'% ql(ljodp? ﬁalnolg gﬂh%rglfngorrﬁ 1n§ satup 6ar<1:lg'e|§ rg)?lrcrgtfuctuge c?mprlfses forming an
overlam edgiop fin 541{13 mejspremend [ige, 9b teagh gnss efgﬂm first deemgpjed and non-segmented portions
overlPiir HRE ABALBAL T bdcOiIScHRAPY ind 86n-ahdalcl Peticaindaill b¥eBip region.

and second segnented and nonsegnented portions with a

speci fied working zone to obtain respective sets of

measurenent data fromw thin respective working zones.

14. The method of claim 13, wherein determning said

overlay accuracy conprises eval uati ng neasurenent data

obtained fromthe first segnented portion and

measur enent data obtained fromthe first nonsegnented

portion to determ ne a pattern placenent error in said

first layer. 15. The nmethod of claim 13, wherein

determ ning said overlay accuracy conprises eval uating

measur enent data obtained fromthe second segnented

portion and neasurenent data obtained fromthe second

non- segnented portion to determ ne a pattern placenent

error in said second |layer. '6'."1" THe"met hM ' of

claim 13, wherein determ ning said overlay accuracy

conpri ses eval uating neasurenent data obtai ned from at

| east one of the first segnmented and non- segnent ed

portions and neasurenent data obtained from at | east

one of the second segnented and non-segnented portions

to determ ne an overlay error between the first |ayer

and the second layer. 17. The nmethod of claim 12,

wherein form ng said stacked periodic structure

conprises formng an overlap region in said

nmeasurenent site, at |east one of the first segnented

and non-segnented portions overlapping with at | east

one of the second segnented and non-segnmented portions

in said overlap region.
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