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PATTERN RECOGNI TI ON AND METROLOGY STRUCTURE FOR AN

X-1 NI TI ATI VELAYOQUT DESI GN TECHNI CAL FI ELD The present
WO reo22en generally relates to sem conduct or PCT/US2004/028194

pr ocessi NBPATEHERN RRCOGNITION AND METRODOGYi STRUGTTURE

fabrication i nspOBANX-INMIATIVEILAYQUTWERJONal (45

degrees) lines in addition to traditional

per pendi cul ar |ines ekchRRRECHEPH, tO0 manufacture

nproved sem conductor designs. BACKGROUND I n the

s en’ﬁ hg BR T ﬁfaﬁrgllylrrs)ate%tww&mrdgﬂ% PEASTHEINGh g drigyPagticalargo improving
wafetr Gbratbn nispdagan bl GM[;E]@ did@ns I(¢5Ideﬁees)Tﬁesaﬁ:kHdﬁVﬁtotgﬁdiﬁffﬂ?lrﬂ)brﬁé’hdwular
- i e has cantinues to be efforts
lmes?’ g\r/'}%lr? %fogi%'f&nn%& oW rcgéa\else%uéo gilcﬁ%ﬁgslgons (e.g., at

subm cron | eveI s) on sem conductor wafers. In order to

acconpl i sh such hi gh gawkekdaaki ng density, smaller
and snmaller feature sizes are required in integrat

ed
ci MR SOy P Beit Ba< AP P HRlguAexpe densie. To chieve
thesqjmghtdBrGMSs tére b @eanaiiddontinad BRI skdvariicAisg diwaSevict in%nsions (e.g., at
subn?&gh 1!3\@1% Soglg%u%gélgl}é:%ag aﬁ { %erqg?ccomd)h?ltsu h%f%g :aegvgcte pacgm? den51ty smaller
and %WW SIZEFErT regyiredgn w@grste@mmé dgodabotatedan soaligectapgitan pations of the

wafeﬁ$0dﬂ@dnly kﬂ&vnSl'sl Bl@ﬁ%ls ORQRPRIIE Yid@fandbREk of R@fcbnESing s, spacmg and
ce di nensjons, nore precise contr ol

PG PR bﬂf%%eégwgy S PG A g surfce
geongnyloflagienferaumesf Fataale dswnaiaricddndh@bns micgCbréce amitrallof fabraton processes
are rgfumn § heo(ﬂ‘ﬁeng Qp%} and Bﬁgéég ke Gre be %@g%d SR cgg gpdlmngIOnS (8Ds)

accurate CDs facilitates achi eving evi ce
Redygiag SPt. P@gearwﬂ%wgwr%w%@asdmn%wwfremel hlalzen@qvwﬁéenam through scaled

dowil dtCiECAG@GoRARKIAIEsAPRKInE i@ Sities The pr ocess of

facturin enm conductors o i ncl udes
ot Bl BheRrig anSLR sol RS putsr gy -
expoglugs bakpg\hvetohinbiudvdingdigchdiindcdpéfespiaof annteg%@grr«amedy be formed on a
singl€ l’vgfgruelngl mm@f)arﬁaxlat‘@ Bﬁ'@lgh cﬁé’]ofq w§l*eln gll! ﬁa :9@? fidse st sn’%'g qnarfgyglq%overlayed or

artlcularyon each die of a wafe
remoxqddgm exisgHog Ky gragt spegifieypeatipngyfigrmislesized ﬁ‘ﬁ‘v@& of %me&rx%mcwg
Generagly, elfeSnaalifacﬁﬁ&g:prf)deQ ulvﬁﬁ‘/éhtcke@tlhg sdv&alfp@tlf&ﬂeﬂi ﬁS’odrsf AAnEh @RIk Sate that
ultlmgtelﬁq'o S then cto%ﬁllétae‘gn?egrageg glrclmrt] V% is zggrmg rproc S5 createg 8lectrr1c§]|ly active regions in
and Oaéhetsmlmé\\w!oa‘y@?@ur@ne and into a substrate that
ul tl“hd’ﬁ%&ﬁe{cy wittPRETE ah hﬁag@&mgé ;I%Qlﬁode@grﬁtger Qfeed of:al Wated lstquanTilEyd%nlmng a
| ayerin process creates el ectri cal active regl ons

min g S RS TS EIERICR BT e hed (Y4 e nceriainty th
existaig omrlmn)g aséchidl it TevarpveriEHEGE mRiAg feexl. pIis quablﬁﬂy @theAY Hirlay two
T Vi U Imf Ilned Lln:rll’l('l n
laye sSIHzg |b§tglr% é?lzeoeﬁalif\%{oﬁs S ér}%se tgé'l t%% ak |e§lf?‘ tn% g:rr? % rg ?%fn r(e:neceslrgsetwee
tlmeswé%"éeﬁwie hat Gp epuseResl expgaeion ar h@tremefeqﬂti Linitatignston ghe regisiraipmcapability of
the amgam&v@r,ll aying a second masking | evel over a first
E | evel . Ehell nability to perfectly overlay t
| PSP ety Syt et ol Ve ioR Foosdhe e igor thar
will emdhequenelq:mommmf 3 letebonp @at@inlahea ;ﬁbslfncﬁrﬂﬂemwswobehgammch is desired to be
exactlylsm%rﬁm&fsed%ﬁ Be $el<5£l%net rgl%rn)c aR n%@xH E%CHH% séec% X{) tﬁeplgcapon 09 Ehe alignment

dontraction and |l mtations
markg 98t lhap pagn gternied thit ihg aferes lte@bﬂhgneﬁ\bwﬂgﬂmh as a/ekt wrawiple, the
ali gmﬂﬁder@\v’ﬂﬁﬁe%ysnﬁﬁ BELLES Yhe RRT 1Bve R sQ¥ik GHEnel B)f B MRLIR0s 8RR pper’s
i e txummerror that will exist between the p03|t|on
a‘g“‘a?“ ¥¥*f®vel one pattern and a position of a level two
I magent@wivehy kgudasifired ticerriven @xiaat Heywesuat licyinsse dndahe pattern
o o Db RPLPRIA S0 L RO R AC oS RSB LLE cry e
determ ned that the wafer has been aligned with a
reticle as well as possible,; the alignment error in
the position between the two |evels is determ ned by
the inaccuracies of the stepper's



al i gnment system |In contrast, overlay accuracy refers
to the error in position between the reticle inmage and
WO tdue/opatde ern on the wafer at any point on t heP@E£1004/028194
not just where the alignment nmarks are made.
canSkigjRyehiifghigimenveretfaydue ko aoos datraesiss eutsglg @hthd fligerhangysigmnduch as lens

dlstbx%orgecrhtuﬁ‘;ﬁdugu Rtk QiR sd L,)J;'@'st in %Bla%’erﬁ%f tgéflli}ng%l Qﬁ aQJtlclE he
al 1 gnment _system such as lens distortions

i nddiesch!Rahe AP erquE St aYeRFIGHST P yithi écciﬂtegé%ﬁaélﬁ%s the actual
oveflly ehbﬁof |a mg;,ﬁa;ﬁjﬂpraceﬁsﬁllﬂ @dteﬁmmﬁheﬂﬁ&d ald per@kmanbeof iHe &ibti¢a@8 chips. If the
tolag%vgrg I3ftcrer&r ef(celedé% céeerasnce lguﬁ %Xsa ﬁal%nre] Q%Glge{drmeﬁsloenrs Pg tbe C(l')l pattern yield will be
redyced. hogr aphy process will determne the yield and

per ];\ﬁén%m%?ongfpatten%yt:rqp 9 £ALE deq ﬂ'dgrﬁs wulnfthetaglgtaﬁcg tc)faJpema] zéilgnment

overlay error exceeds the tol erance that was desi
Patierit gseate an pytninafesaed qggh retisle Patkp ThaRresedyie of pligaing thgirq Fle praern to
pre%&@ly @ﬁﬁicd f@dtl'ir@;fbﬁ'ﬂﬁtwaiﬁif in@Nes rﬁcﬁztntg eHe @afeﬁy@ﬁ urtt10thélre@d’l@s\hh101hb‘ﬁl marks
comcad¥ tvwettr; rl]lg ah Pnel%lf d‘f(s n E]E)O% Ecéttlfalsn 1C accom lépg al_t Cl assun}ed gqni% circuit
patipras erghareticehes corgtedigred tcofie fadturg;mremguswﬁebrlc@td wlthe “g&t (t“ethln the
alldBd Pe@VkAUsky. created features on the wafer involves

novi ng 'the wafer stage until the reticle allﬁnne

nar REETRHITRE sgefingd 1siheplapar distangh e the ARk thepverifp el fhe wafer level
in ‘@Wﬂ e t(hheSceilt& oBME AP df $la @ ¢krlayi thrgdt $ tReSSsibmaClieteN Bt 1.1 AEgnment and overlay
err(%sloi{‘) ;s:e#écto]g(ie%gt: Lte?crélgo %? gr\? Ite)b Eess’ire ¥n|te9 l sre of?l;eer X odgy co%ltﬂcl)n\éntsa l"Ilhgsnlef} thstogram is
made\gf thiy k-pxig dyerlay leireswerehnp pasits fayDSStthﬁ vefenieaysult ®lide roaghbearfﬁqywan
dls&,&ugﬁéﬂoo&ﬁy aorst ife RBH aﬁotéala%am,@s JvErQier blegnﬁan &?Jr) lp&e absolute

overla% target. on the waf

vallter?gth&g]fzﬁn & dhlus{ & ninﬁsébeestaac}ardt%\éatw{} 8frt‘1Cé&}strtbé{truﬁléPouI{ We f.flé That is, the
X- aile(S/Ieﬁdy etrdt, OdeaME lwoldd be exprdsedia: WBMIa)aH(dXDN}H)l aYe LaxtisiGlay fnd

. ondu orbtechqﬁ %yfare expressed in terns of
agpﬁnt?mmag’ GO SO REAYS ™ rhus, if a histogramis rmade

of Thempetgne sdwy el ayrlagerais st if premylerpeérhy graacands achievpd, one can

use\(@l'rttg Eolergnpﬁ@ fdr @é%l‘hg W’clu pa'R&nsr (I}Urg:m leta @Hé%{eénpltch can be used, which in
distribution of overlay errors. The nunber quoted as

martyh:ése&ls %{%[ngorapltéiﬁtprgylazt(ﬂ eélpq cbehshzénplcéllz? lﬂln)m is g mfajﬁrefactor in the overall cost

of paimsall.glﬂgezewakuhe siade dicRRe IW@igdies @6W Mfiny mhrusadﬂameee dnleﬁﬂthafeh df the design

rule.?.ﬂo %og rar‘lzrake s%qrﬁcwngalfg%?nge {()){/ téer ?vcr‘ijayzalt}r(grotr é’rlltal&%g Pfafpe% age of IEhe ldcallclgs rhay fail.

Oveelxqomsﬁy@d framy oneieppel ypnathef, laoq wafe@gony, prov%ehvﬂax bfser%sM ay

1nte§:ﬂg1g§1lo an E@QF th€4dpPdrS TRl Gnetl Biad h1S16kadS InBGert ﬂ@he%@sr@n rules must take
form % npetus to reduce total overlay error is

intopapcopnt the e%l"e'é’ﬁeaqf PR AY N FREPT B BR AT Bved, one

C anThESélaltprcgh;t everldydhdgeamnn@ss afl sdurddediegetifougd @itheditHography process,
inclgﬁig&%g\%ﬁ stf (e) r n@ UEJat?délsa %éé{gﬁﬁdc%{?ns:ﬁ& Qelvelg \t glé)?szp?%g‘ﬁlgrh uniformities,
andjnjgasgigppng errcuﬁ e’l"hs iaé@f thppp ysrlayj measufepent mOhls Ioguaamfmfreomagm%téﬁt% preor
arnsln@ frb Eacﬁ’gﬁﬁe%btllrceg Qitto RFifyRkQEH4EHoR B this QJrOV & bréekds ﬁhbr&vcment develops.

since die size indicates how man Se.can

o RRFAFES M pHEn U QiR ERrs R T HRRI<BF R e s
morgtot thaygrfareaiiod bf lttliberapj\rceihgxax)enmq‘cenu;e Thenthia, wafeghare sampled from each lot to
stath%Ellye steggl% oggrlai{;'e fognea}{ée SFihe I9BY Ri @:ond fu Bh %ﬁ%erﬁap srements s to

var rom one epper to anot ers on a
assipy inybesgwp pf thedithpgiaptly @ropisd dé@%aéepewne@%ﬂﬁhgétmwhwp% gystems when
theyodre ltnhﬁlyf’ntsﬁﬂ’&e:fna they': H BreNRANS mhik@h opda Jté%b@ b@befance by evaluating

inherent in the design rules nust take 1 nto account
m@WHQ“éﬁvgpﬁﬁﬁmof performance for all the steppers in a

given fabrication. The total process overlay budget

i ncludes all sources of error found in the |ithography

process, including stepper stiage and | ens variations,

resi st applications and devel op vari ations, wafer

non-uni formties, and neasurenent errors. The task of

the overlay neasurenent tool is to quantify the

magni t ude of error arising fromeach of the sources

and to verlfy the reductlon of thls error as process
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nmoni tor the performance of |ithographic alignment
procedure. To do this, wafers are sanpled from each
WO bais/oezest ati stically assess the overl ay perf PeTvaszm®4/018194
the lot. The second function of overlay neasurenents
i s Pueerlasis nggsurpdbytsiywlyseinting ouef pattdneon dne levad aralpliscopipaitaesen, a
conf¥@ive RYel, MRASLUGIFE S sBRL RonO Rt dd¥e? %sttexh)e the HEBHRRE inTHeHo S0,
when they are inftially jnstalled, and they are |ater

oriegj@ting apdydi %tlcﬁltogthﬁ twapﬂatfeﬁqm If gotlébaﬁ%rps %eeqnlnsii %th%@mbvposure tool the result

is tdValitsatovérDy. owe:e;i a'ié/prﬁlfd:d an (e diffedhtexpoasd BolSMeretultYs thd-to-tool overlay.
gﬁggg gngngt&t pr)ér 5 are {n¥a]l§ spézcr:]l%ca & o(rg]tg & (e:{)lt EI& E/Sgelr;lP]OXIGH o pe{%?]rm a\{tﬁlography

promsa§urmiewg>Sé( r@tterras veteafich wtdom enrlivelCrotcorsp. tay vy marks fupically resemble

gra&H fpﬁttéfn@%ﬁ‘ s&u@tutte{‘&teﬁ&lﬁ% ih b3 gonQly 'aﬁ‘cﬂ} @b, and distortion
the two patterns F gatterns are printed on

t heAJWRT ¥RAHEGH araesist haﬁ ‘h@e't‘é frd in an@ttqmphio bf”&fttl"t Ragqrys on the wafer of
eaclDax@6shi@ Yield knfo shth;ﬁiyto@raegnﬂ‘kﬁtMtEtﬂle pefterh D thel fefu'fle @13 e @ADIO BAdFpRint global

ahg%tgeanhlgh eglp{ gsst% Pnfll‘l(SS st}ac(:)e scv?ra 1111:c e%la?aﬁtv %Fl azi‘ nmepg of ﬁxn?;rep mark on the wafer

to ite pquiegpprsthtmarken rﬂfemﬂme ansprp:t thet the apﬂhw@reo@@@sahg@d tpthecorrect x and y

posBibRS By ARLhEMOR B ER o A8 R ikafibal ke BNl hd rlatgle patterns are also aligned
processes, but now the marks typicall éﬁr esenb

at t}rjrs:g]eq rﬂt@tloﬁachaztg&, & SAf tefy fhes tveor aligree s ggcw{e ,dll'lerf\gafqr H blmdstepped to all of

the @{pbgﬂﬁg@lﬂﬁ kelﬂng@ﬂ the )Sredbl&ﬁﬁ tHe QRS- mo&nﬁﬂtﬁ@%m@&ctﬁdxh@ﬁ}gﬁa@ into correct
In an att

e
e o0 Eond O ot RSl v S fFES v i b
fwl@aiwsfsmdt odytatdd dvgriment Wi th the pattern on the
\rNI?t Agclcgnd a%cﬁ@&;ﬂ&g is cﬁle& E\Qbapﬁépgltng ng%&lt Iﬁl 'th'ns%'iﬁ%ﬁ‘ tthe stepper acquires

| oys two harks, spaced Several 1nches apart

the yppd Yé’Pﬁ“@’ﬁWgﬁt‘o B)fallgrﬁr@ntfrqafkg gndihep | comppuiehalegsgapgresiipto] tliegata That s,
the é‘rﬂif BﬁScmﬁti’kddufé@leﬂT&raker@Bd dubever Iefnbz@lllran@fﬂﬁski ﬁlﬁ&ettphaadmeﬁtréﬁ‘or is the error of
one ali Oggmfmt lege({ b%ttlllecsf]uearearcr)o [Z-ﬁ Ih]%iseg é)g oh%e trorr]se (‘tor%glgtgde corrf(:gtxonero thg intrafield and
stepems Bﬁra@ttmtsNraterﬁtGHEOf\Pb&fSErematrﬁdﬂatde(tetgctheeepraurte erspyignsapf eacla$lts @re corrected
itttk e @R Q) tRd co Flﬁ ed@HE ThAL &rle QR areaars&lngd to He sta%tetfgrrthetlrbeff‘ fninutes needed

two alignnments are conpleted, the wafer
o exgopq i Epped” to all of the exposure fi eI ds, relying

on LdadngxeaebRiba@d daﬁcehﬂae:f@tu&gﬁommmms fefit@re bzeis /g 0@ &6 Fechnology

co Thi s

nod& M%@}éﬁaﬁ ”lfglé Srts)ﬂ%&é g rérs itfeRd1 cgl?cgl d.a %ﬂ i metro 8¥ ttc n l(?)etrs] aL?X ?s critical-
dimpngioy gspping glgetron mifrseppCThEM st robieniote (& imagige) smighlmetrology lack

the REWALST @@Ju@d @Pﬁ)’;’ld& z!tc@ﬁate Atasaﬁ&@ Returd ki@ A BRhsishb Erﬂtpﬁﬂlé IASsignificant
oba In this net

lmugtfl(lénbgg?t %edlff hlotésg)rngf gg&y %ﬁ%gg}vnﬁ/&f& fe&thr§s aB)fi pIiS)VLF%]lttle or Io]o data about
charadiérigiinrefibe siiokipuandf thdsgncnird. conput es a | east squares
fit A§ & Iegtﬁreqaﬁsaare smﬁ’etr a malret1 Ghdets n?\{decp E %}Q and methodology utilized to
neasurenent 1s aver age over neasur enent s,
facilitpfe sppller CANRABENFER S@rltoeftuctioschtph & QEfeF rinceshse GPraPoadnt Qjﬁﬂ% rftmore
accmﬁ‘été/ﬂndlﬁﬁolbgy aﬁh@st&ﬂbbﬁ'b@erﬁ@@tad ©blady. coﬁﬁ)ﬁ@ﬁ nQJE’e Jc&'lﬁat@)r tb QécPease errors

corrections to the intrafield ste
s P PR PR IRR B B My SIS P WO pB G SEM and
defecfém gngposualiennposiarksons of each site are corrected with
reference to the conputed data). These corrections are
assunmed to be stable for the 1 or 2 m nutes needed to
expose the wafer. PEMYIARY QEFHEINHENTEIN devi ce
WHnﬂfe&ﬁlefn@brSseﬂt@ﬁininﬁllﬁ@d SumSiy Iof KinfeB@InUK @des 'toz;ﬁ&/mt: Q b%QlCn

undgseta?npﬂo'f noe teo Het ﬂg sThe [‘Ob| emtI 3 trvarvf optg tion.
CHtedl® Zﬁ%ﬁ& ("6[‘5{ 15 ST BEY 'S KT oqlke inven
It is gmdntidd caedhanBerminory seatinal dgpeath gctieripantion gor dgmerythe scope of the
(CD-SEM and conventional (CCD i maging) optical
nmetrol ogy | ack the resolution required to provide
accurate data about feature critical dinensions and
profile. Asignificant limtation is that these
net hods provide only a top-down view of features and
provide little or no data about characteristics of the
si de or bottom of the structure. As CD reqwrerrents

1 . o oy
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accur ate net hodol ogy and system can be enployed to

pl ace conponents nore accurately to decrease errors
woaesmeizas ed Wi th i naccurate neasurenent nade POT/US2004/028194

mul ti pl e axes enpl oyi ng overlay netrol ogy, CD SEM and
invepgipre dis pirpdsers iicly knrsessnt adnieggpneents of the ik entiorSWVNIRRYieForT e prelude to

the%@%le%sgtbﬁoxft&ltts%\@sé’ﬁgd REegsents a sinplified summary
of the invention in order to provide a basic

und éf PesRres eIt MR FPressiea %gii’é?f’ﬁgle@PdO{Oﬁéthi“ﬁ%?é‘ﬁf‘? gfhincrepgf ig the accuracy
of sétbfﬁ_frﬂ;bgéts loSthéW@inufaclure st seniSond &0 Wi (¢hig\Viateitatibh Hndpw&nﬁrbcﬁsﬁes occur
throleucheo:yrt:a f?brxca%nn %eygle top a cﬂe tch téarc]htlh%rﬁy ean&ﬁc%gl rt]v\Zoe esoorf ngprccnon ?o vernffy that the
locatioe PR Ard agher femrss qﬁ @ prmzseacplgatmlnae¢lya0te©cap Paelsaearﬂecrm the overall

yleﬁ%ﬂ&%Qﬂlﬁ éﬁfbe Inbﬁarajbﬁ\ﬂmt)ia@&ecit rM@eo%iarm?i'thi ll"leI 1§ﬁstinyrreH@ Bwar@smaller
prelude to the npre detailed descri ption that is

ConBRES ARSSETISBANPE Cot e B bR S PATRSF R des a
SysUadipraad mnﬁtlhqﬂﬁ/ﬁdagﬁbr didyadal f48adgkee )t aﬂis@ﬁm@ﬁctioﬁl e &g oyedin

assgma?on v%glgra f %al pelﬁen%lctl ar%l n? eCto§ 1n ectlton z?t a ura&J afcth%rareatecs)t]:itlons

thr(ps@e@besws ufmmz precegsh M@Mmlw cff éi@sq'n'd é‘tSI d@zree& yreh f irgpection allows for

circef Hé@lg@-&ﬁbl&yﬁﬁq bér{/zﬁm@usla Yf &ngap\ylrlﬁgv@ bXBSurddl FhREMBEL th 8Rer to measure
to ver| at the | ocation of CDs and other feature

the ggelep Ef’?f“bfe afraeChQé‘b%‘P’é‘{ s, yalyesdpegised e 2 tafiiogy| ad §-axes Of‘"spe"“o"
werel @diizaias édirdatlt daleul@w ene &dlde of helhild sdisrfegira lﬁlhtlﬁg diggnnab@5 degree) wiring
prol'iﬁleg H"oq (?xp ge%er sérrgcogdugt%I cqr%\? is wMgl[; E)R v@ tt}le de l‘i- J?angzgf? under the X-initiative.
USt ry tren er onent§
cor MegpshdiagrgalChsdezpy @@?ssfﬁ@wtsww lfeamplpﬁatq raie degurajgly deterryine the
locdtiBPEHali @ikt mAAES utliQASABR aligANERS k@I [h@Mh];dl%ﬁa 1ftwgragnyq>%&al The

_ 4 Xes of inspecti on to . be e
gy (O e R D PR A1 Pt Bt S g e aves of
inspéet@n @erof the msip@ct Kexis abripgplaup ak Ytayisof di sparat e
st atrheqmo&h@p&g&gtﬁ&estohﬁeagmmf&%lsé ey B Rade AL Lo
a plurality of "diragonal degree) aXes of I nspection
locatippsdqgonges it p pide preay Gé@?agﬁe"@h‘m‘e& wwgecanob@m 81 rample dhedpagonal (45
degftep@anral be\ilidig ais&ukaen WEHEH WPl tarlz@)'a (DX SN ka@et dr for @Helring defect
and}mﬁlmtggmrsgortale maerq of a feature of a chipin athird
arue surea froma traditional X and Y-axes
of Yn@p@m %smvt ofihe @respni ihyeptgnd enpoys d@ganel €43 dpgree hivay kngassgciation with
trad‘itn:ﬁal Mﬁle@al QId pgrggldfcmhrr lﬂesqa(faccﬂltgtg ik ngﬁcuo%f (vargaly Q&uracy utilizing overlay
di agonal (45 degree) wiring 15. provides for
metrplagy 1apgEter at i on semi conductor circuits which fol | ow
t hestlpgt oths bgpeudafrtbk pikehe vdnhién ré(atesremlploﬁhg M&ultltMMoemh/gbﬁa,l (45 degree)
linegloag)gllaea agh? %e‘g EDIEEQIS%E'A %@Eﬁc a1‘nllowt e a k r)éﬁme to provide a '
nore accu (1 det erm ne the ocatlon o al'lg ment
morgggckgte gdiar preeigg nwkﬁeﬁmmt pghrelags to hee andderiag|ugalityef tehlew@dw?r features. Tt
is f &rapﬁectaleﬁ BRAERBRY 4 PEQEOIBes AN ud @g&ﬁ@}t w(tﬁl@adQ%&fl @r@)o onal X and Y-
i nes of measurenent can be used in association w tﬁ
axe} Y ARPPEBHLAI X and Y-axes of inspection wherein the
horizontal X-axis is orthogonal to the Y-axis. 0 The
di agonal (45 deﬂF%)D BNW%HE%E?W NE@n be
enpl oyed at a titu measur enen ocations in
concert with a wde array of nmeasurenent metrol ogy
t echpolingires {rad:lena@K@lHﬁlt%‘-arkg h% b BERRA lided Bradhe g 4 € &krees from each
axes can be utilized in association with an overl ay
Ofﬂfeé’F‘E;‘éaﬁma’ >CD- SEM t arget or for neasuring defect and/or
fi | Rgt2hilekans psorar stalving riaditivhal Agnksnt myi@t onarsahib@ducas pefertutilized to
ahgﬁgremeemwe%i%pt i nvention enpl oys di agonal (45 degree)
es I n association with 5 traditional horizontal and
per Perddilusirtes e sdempnses fragefnafeduie thagpmploytiwo piss pfdrspdciny caipled together.
overlay accuracy utilizing overlay metrol ogy targets.
Still yet another aspect of tjhe present invention
rel ates enploying a nultitude of diagonal (45 degree)
lines to provide a path to follow for a CD-SEM The
CD-SEM can follow the additional Iines to provide a
nore accurate and/or precise neasurenent as it rel ates
to one and/or a plurality of sem conductor features.
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O is to be appreciated that diagonal (45 degree) |ines

can be used in concert with traditional orthogonal X
woaon/oyzees of nmeasurenent. BRI EF DESCRI PTI ONOPCTHIS2004/028194

DRAWNGS 5 Fig. 1 illustrates traditional alignnent

mar Kg Aallustrates pioircaid dhsigh erpidyingiXnieigatide’ apanvagive uGofdmgumeld$s degree)
wirihg. Om each of the original marks. Fig. 2 illustrat es

prior art showing traditional alignnment narks on

sem & oHtEAS PrIoRAT e wing p fraditiopp! pipuis fqsigherplqying stEpty hPféz"T‘ﬁ‘é“d
perpasfi@lar wiihg. 3 il lustrates a segnented frarre i n-frame

:23%% herI : essah%%ﬂlof]%%ﬁinggrtdé{séa%eegﬂ%l?%gm 3}9 moreﬁmgt?rpl oyi ng

X- i Fg t7|11alstra\wea diaggesl (islewes) wisiog ahitditagamédying 48 Xelwigatiselp connect two
ormMepofdd; Fig. 5 illustrates prior art show ng a

traditional circuit deS|9n errplomg strlctl)é/ ) )

horllzl%éﬁ]flﬁtrateéﬁ &oxrtpérlls&é?fdxflrebﬂngps i zrllfgﬁ@ 1t1(maqgv.ersxg initiative design methods.

i | | EBigOriiakeses a CDISEM ibdpaxfiad sywtni iht@mpib g [Aiag @It @ gred) inspection in order

Lnts. Fig. 7 illustrates a

topg%e%?aqr&%’éﬁg%dcu &%)&P% ring architecture enploying the

X- i Fig-tlp dlustpies 3 metpodeipgyetilizeduy mspsuryen evephyi iiges utilizing diaggnal (45 degree)
hneggflngl;,:emdat es a conparison of wire lengths utili zi ng

tradi t| onal versus X-initiative design nethods.

| 18! Apeesaniaposiqmeofilesy fodi veiret B 4 st B i Pé‘gfgdes for

inspetitiavg0ong diagokd hdegfle@):cupmspectl on in order to provide
Tlolrlal tl? %?le eéénﬁg\{%%%%h@l 1191 llrJa?? #%egfgfagg%g( SS s’llegnn ?]ccordance with the
PFGSW@W?“&SW target utilizing d| agonal (45 degr ee) i nes of

I NSpgat nmnrateﬁi hfer hlidnk&lt 63 @%h aaréxanmﬁ@%&mg em&m&ol ogy
rovi

| ot T o S TE T AP S SR Biperpeppiapgproceses.
is a representative schematic illustration of a wafer

al i gnnent systemin BE?Q[L%{EI%&IPﬁ(ﬁ\{]e present

invention. Fig. illustrates a wafer nment sglstem, v
in l%lgll klétfpﬁﬂsaqe&mb%@?né?f t}ixfgsulé%ﬁnye@wtﬁre tvpldgagonf]4(4 degree) lines 112
and 11 14 abtSdd @ tt@Sihaacd Rt dn@;dmh@)gyseeﬁmhdmbn@pmgaﬁgdeagd @RdREH withthe X-

mmrﬁEé% 0_?_ 26%1 t4rz]1recruﬁl_leze<$ US'P I‘ng.t dgls tgﬁﬁeéi n{gnal Q:%lmet-nlrm]ark firiglwn with two
ortheaghl Erst 102w Y PFEd e et M Iefis tache ApTireciai e thel beps €08) 104 ri@gnd 114

can Be sﬁ&gmtgailﬂmﬁﬁae 1@9@&%%;&@ a%%%@el&tﬂ@to%&c‘h SREENLI @Jr 1&ations shown.
sem conduct or enp n concurrent

Xi rﬁnfql%ai‘lleléar exEli)cﬂ@gsntzth% 9 aiﬁt@nﬂ?&es H a‘nii %]eéldle Fltn4VS\Adegr;eetapgles to the
origid@l by alined dn@loyati fortan alighmend imbrk Oha twoahdlgmmnés aftatded 6y shywh with

subsYXlnl#aIﬂ}l Ihggamg Eénﬁ:?gs%%l 151'112!1 le%mg'nq r@p q sﬁcgﬁlq & g;)cfec%&g Hxatqae addition of the

ecCl a
two diaggong] (t§ degies) b@s @aa b«swlm priet Jegpt @? Tﬁlqlfaq“dfpﬂhﬂl gt s tariendgrstood that

the BREHihQSE Bt hd@lnloﬁaﬂnﬁkd 3685 rloPha®A6 Be QbdBtially the &nle af @M&lgmal two alignment
| ocati ons. sh n thi artl | ar {inbodl ment

marks,  AARFETETS A at”Te t‘fﬁé’%e B o4 reTirﬁ Of manypctyEe a'érﬁ?s‘éseth‘éi’{gf"é‘éay be
incotporateth @toahd Igratianl of fddidiodal shéiguectvpllioaaeithed. Glurtigr) thalmagkm shewi in this

partl %%mb&ﬁn&n{a}l\@noﬁ .eE lo%nt@lde%]ée:Q§g?e A8 € %g Q\?qorﬁﬁ‘nefci'rapwurWdthne) or

stantl a e sane center as t
Slantaql tgmraesle rehmek@,the ?rlggﬁwgrdnewenaaﬁgswm ated that the

ad owwaQ Bf aﬁm,hmcmcwrodmagoaaad inftidve BGH @a)emblbmp%rmn ubbf diagonal

t'g ar on at Igyast thedretllclg an ({d?r ttt it ]eth It1 st
rou %0 B\éreillﬁaélfcgtto d:ﬂ}ph)él[ng l1agonat rou lﬂg in addition to traditional or ogona rou mng,

wirelength and power consumption can be reduced which corresponds to a reduction in wafer die size and an
improvement of signal integrity. Thus, employing diagonal lines in aligning a reticle and wafer allows for

proper alignment with an X-initiative circuit design.
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the centerline of the additional marks does not have

to be substantially the sane as the original two
woabisgnment marks. |f a user desires a featurepPCo/usanna/ 028194

an offset required for manufacturing purposes, the

of f BestingiuipMibe Fignd te ponr att ehdwi ifusratedatradigienat neslrpd édr placing alignment
marfRas] |atsén95bmiuc@pslu}fgslé eTheR@MlAdnhINRAbd heliR&S pluFaH{ytohzﬁlrgmmetnnﬁarks each

mar ks shown in this particul ar enbodi nent are not

comprissqt pfdyo tings ‘éimﬁsmﬁée@?aé%ar&ﬂr&oé"“gﬁ‘d@a&‘b‘ﬁhebe any non-1inear

(e.gg 2Cpttfvid&£hn|;llul§t&)1orﬂif pﬁdraﬂﬂtv&iﬂelraztllgﬁﬁhyit rﬁkﬁlg|2®OALEl|O§.¢chbeﬂ ofi dsurface
(e gawager)?ZrOb gl'le G@!zrcﬁklo Ifaglﬂpg @men I \Ii)eewn ¥he yer to groperﬁ}gnFobect a pattern
ontq;hqu;fqpagﬂ theawafps. eTrgfltl@plyg@ngrammrrmgl{smng begh mmiq'eggploymg tayo orthogonal lines
whilH ifitEbbefto crB¥e ﬁdm}e@yanegﬁ,o% RA0RAhe bRl MOwhilt. @Rk PoihiQould be

traditional orthogonal routing, wrelength and power
employFfsio Al A BHCIE 4 VBB FE @RS whi ch corresponds to a

r edEig.BisBiwsia @egmaftelrﬁaﬁht: Qrgsi uewm @A sdgmpﬁa\fﬁme dafined by 312 and
3143?'95] ﬁdltllorﬂﬁ gnq eX Fr;émeg A ang ?%l h%} sf%‘ &l 65 fr?)mer}arget l3£b The
segreﬂnteg ﬁm@n’@o wcwhpoaqd oxdipganal Jingt 1n\r@o %ifhnﬂmal ¢lre@1@sﬁ dmthi¥ errtidvhay
embBdim&ft) the ali@tidihiJines2re 45 BGrdoY 4 frdl th@&rtglﬁlhﬂWEeﬁdulgLﬂ&tsE@kﬁt@d féame target

traditional nethod for placing alignnment marks on a

seni conduct or surface. The traditional method utilizes

a plrheriadal dygrlgyfarget prgvides fu a negedesithdiag in elagely SedihOforikanal and straight
vertical i0 easure ce ol e dd et the center-to-center

l } ﬁ@&t \Qh’rt%*?n 54111 L 8 «% ana r%fv‘%‘h QU RRANAL ]@Ji Q %f%ll

? es an Il lustration o art

tolerfé rEwed-g hcvegf?rﬁem Othea pidgnpr fgmes kogq 4 qgudn '@ﬁ'm@p tslemcaéé their location in

spade @n (e wi¥a{ @he to@l@ﬁ}:e 3f QcHlr thk k&R u{dﬂldﬁ;ﬂlﬁ} lid vkitiAl & ded@hine the location of the
he wafer to properly

oveabk)g 1 to%rac t L Cgee\l\‘lﬁlatv 0¢0 other.
1BY GFUeR OgpEe 8? PSR BCTHE S EIALEOBT" t he wafer.

Tr aﬁlﬁtetr ihe neerlhymetralogygnasigat perfanmkd uthiaivea ipd@innatrgegeented frame-in-frame
targ&qu %k&&d&%e%é tpa%g papg@l 32b sréﬁlﬁloyml ?IQ olut@ltfgalﬁégfé; offse%mented frame

create a desired center point to align the reticl
overapy gargf}28 has thergprae gragiERlIgnd WS ey frgmapd 2- eﬁwlwéa‘ef %ame 22 has the
sam@Artd) Rnghh dn@ bvideHl 8 inddtGraiielf 181 Hodddér, @¥@dyfadr@t 32BiisFotard 4oIHRYEes elative
Over?aega =N, Sd frame target 310 wherein two segnented
P ENES B e defi ned by 312 and 314. Two additi onal
s egitres it e dindersgpne hat IR X-iaitiakive Pirkuid ésiigm eouddhio o vide forgdigaretridyerl that follow

dlsp];urat@ fﬁ?mﬁ )%Etg(ﬁt)loégso ForEQﬁnp%tem a@&i cfré‘uﬁ %1&%‘9 htﬁlz&%fﬁgﬁglayout on
di agonal Irtnes in two additional directions.

of
e BB TE RO UG P LR PPSHe AT P g0y o-aver 4.
nextlhl’_ojacd:e{gz[yexeﬁla)f dirpIvy ik aroliicgirt) @herdin Mgk vdef ire) dlﬁ@mﬂ uS degrees) to the wires
in laﬁergn?ﬁ] re?or? the%&gx{ to@‘é‘rgff a{/%lgt]é(ﬁ)n lfe-l(;rn]lelog/eﬁ Irt]ot clg%lr i F Xllrewayganglor tunnels
fabrigptedaip fbar 4l dipcdan 1wall the e vaysand/grunngleefidyerall  posi t | on.

Th eoJEﬁ@SM{;& !‘iﬁﬂtprgﬁl‘(sl 2Bl &'térgéwﬂdlﬁd 339) ﬂ‘ﬁr@&t%% Jah &!Tiﬁmzed to
determ ne th nter-to-center tolerance allo

e““’f‘”rﬂéaﬁ ErbREr '"taff%b“&‘iﬁ‘f"éF P‘ﬁ‘ﬁ’& Witihiolerapgesiae odhrdavgrs E‘B?Cf’“ci f"ﬁ"‘” non-
adjate@ctatachothdroTegeabrOearf @remplhgt bs supd@tcif@n trhditidgagelapargtti3e0 when
. he frames
dlag}%f (i(?15 d%;l;ee‘rlileg%‘rgrﬁtﬁ ﬁg?l%e"agé:}%ma%flé% m ne the | ocation of
t heFipddiuatrares p ejecait fegign 409|wdichpremoys K achigectie dnfiedow degignopaghods of the
X-IiRliRl VigiiiiQe @H@i@ns@uﬂ@z‘é h&ﬁ]ecu&fs bl%mdédh@ u@dftecrnm@uhdg&tarme@ mo as well as
has been erfoq ¥4 ﬂ traﬁ Pt onwL 422 and
conECRARTAIR LiE WA af"éfrdﬁ‘é "a‘fé (4 Figereed Lo R ugHe e ?P'ﬁﬁ@"‘“‘s an
424t arget 320 is enpl oyed. The outer frame 324 of

se 91{"? b% q%Jch%gg ngt tl?erdll XnaF W eg S’L no:% % %iﬁ%gal%nlﬁg&?%oart&@e’d 45 degrees

| eng t as o ter rane nner
front qoamb Rghpr, ha X-ipiiivesdizganahioating allews it Roiphie bwmmteésm P At of
orthé RiEnd A Gonal IOVVRYGE) wirdy ehpl@dentidaOduit E%Qn k8t JtiQie8bRlrAdional and
egrees relative overlay target . It is to be
understood that the X-initiative circuit design would
provi de for adjacent |ayers that follow disparate
| ayout net hodol ogi es. For exanple, an integrated
circuit design may utilize a traditional |ayout on
Iayer 3 mhlch reqU|res conponents and mnres to be

- L,
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next adj acent |ayer, may enploy an X architecture

wherein all the wires are diagonal (45 degrees) to the
wowhos@a226m | ayer 3. Therefore, the second over pay/usanges194

can be enployed to determ ne that the w reways and/ or
orthbgenal efiraig fsahlted Claguddoutimg.’| alwemicdmaiqeid Foutirechlleypy tyinpdst efflgignt use of wire
lenQM B&)@@%ﬁsuﬁnﬂ%nqulctrl(!mg kl?‘e I:Q/ llév@ﬁ/gedrmrglnt dQYg%Er t@yetetrrﬁﬁg:?‘tbesg%gte to

répresents a conbination of targets
maky gengeetiondm roirtopeing t Thprpiorethe yse f diegena %mrefé aVéfFﬁ ip agjgspit do not have
memmeam&ﬁaﬁmga&MQﬁmﬂ&mmhﬁggﬂmwnﬁh|n tolerance relative

E)? hltélr 1s g%é&érterr%(ﬁdne%te Glte Blgzglgﬁgl{gn ﬂ)% dmgkéysgw%ts\{el Stolfj ?lrl%? t8 Iproaide for
contiectavity tqs@n@htlaby/@momy irf the gpept Agm@lem empladis agon4d0 t§ grdvide connectivity

bet\gegxgt(v@ galntw \K’ﬁ@%@rsecoﬁ‘lﬁmlemaﬂ S%nghan 4% a‘ﬁél {r&lﬂfoﬁal g)%ﬁéggﬂﬂ) 434 wiring. The
ustrates a circult des

I enpl oys
layoyt %F’&?H‘P‘Préc*ﬁfﬁ (0 rreyidegor Wf&égﬁ“‘gﬁ“’f‘gf?g‘i‘aﬁ &a@d B@fe"tpl?écd utilizing 2 traditional
desim. | Sithitaki@taisaeBnd 1&el ditiploly i viiN @4 SdrPErs twd fpbihis. ZEhe GVGHE AEAHyo@ T lows the

i on n 410 as wel |
mmpgk%%g‘%%?%8ﬁsyﬁﬂ%€“§EMh8 Omgggfgé dm&mgﬁonal 420 (45
degFemsg nopvdo Fipe, viiehdilusirata akiropit ﬁ@shat wprewnhabstantigiy tiesame circuit as

400%2{}2 thel Ehdne %grﬁiectxlllty rchnlrén%ntp eH(@Qer Qﬁ&tﬁ%@@dlﬁﬂh@front éh%m@'&o@ GPha bhe wire
wires are not a traditional orthogonal |ayout turned

routkpg fﬂgﬁsrtgee@mmraﬁwﬁms HJ&Frent %tﬁ%\Ponalt(ngogenﬁthvlﬁ lé)tof"\/ gor comparison, the
samél bc&gﬂﬁbaﬂectédmu tirda 4@ dreOMSvrf coine@el imtiguit WO aliztg A medidoas witk &yout. In
partlcular conneft nﬁlpomtoSrZ% E) rﬁ)%l?lpﬁ4 1s%cr:1cg)mdhs%g %H)le%ﬁlging Sv? fl%)whlch runs in a
horlmﬁahanti vexddat digetigh foaﬁ@wqtmg@ﬁmemw Ipqtln)golpg hoompagiison, a single wire that

is run |dla§’dﬁhlq|o ﬁrQ\H&e' aQ:GHnectlbmbaQﬁ:@rt Wo kl!)lﬁtg 422|ah(ﬂ42|4 QCCBQMIshe@ BondcliMBints 422
nost efficient use of

to P&‘B%%tﬁﬁ?‘i“&ﬁo"aﬁb‘f Brbe ‘de‘é‘ﬁ‘?dt‘hf’é h% @mﬁ'i}‘ %1?‘1“6“\% "r‘i‘@‘“e‘i‘“&’i’ PR iize a
tradgliosal gyverio povidedoareni vitebetweeb@ids. r out " t o make

co n’ﬂﬁrﬁ& o) QY B\gl7n&/hléthllBtpdters] (Nlre fgﬁk%{s (?Jr an ectlhglc%t §nep09‘lts AB and
U4 5 RN

dlagona
AD pijaglartes 4 yoditpns qumorag e P00 X-EFIGATY 7Q9e§h¢g’r‘f“en510" X

in ezfmfﬂgd'ﬂ@i\f bne uhllﬂottlch@ﬁ aﬂﬁﬁ&df?&&a@ﬁ‘ bl&ﬂmt) BRIV0O repB&ni€ 0.8 GAlds bf length.
s two | evel

des) 0
conidtt PO UG s Sttt PAF 5P o it AT PuRpRY b EReRh s
archiiecfure: 94 orh@vedomeprwbmy/g togoing Iy enlﬁk%h@r@stp\pr@wgh‘:routmg is pr0v1ded first from
pom@ Q%ﬁl‘i EYHCFI Morpﬁ 1mqpporm\f\@ pré 191g§1 -of WJ )53 1% $Qm{ and 91@ mﬂéth Wre EDis
th al) 434

di agona 32 and traditional (orthogo
04w1tf .W@r.efwﬁh@e 10'3wf:ﬁlerksﬂ1 (RSORIHIPERYA (RiPPIRL A -4 i f“dﬁ% aftrggitional
wnﬁg&hmﬁ&ﬁkamkre l ength than woul d be enployed ut|I|Z|ng

a trad desi
];;1 contrast emaloémg4 dg%rchltecture 408 tpo%éfs A ané? B c%nq)c co[nﬁlec?ed vig a dﬂlﬁcﬁ'al wire,

whl%&;ﬁ@@ta Sh@ler psthanHe0 forcpmest prlingsA gid 0. |Fq&u agvireautilireg tfbynnect point A
and ?%JCQM b @%Q%n@ ﬁéx@%@iﬂ@] is &)ﬂl‘dzcl@& ttolﬂggtqyﬁihmpﬂ (h%ona-ﬂ'&fr@ﬁaﬁ)g The length
illustrates a circurt 500 that
d“FéB?@@éﬁ?§“§ﬁB§?%ﬁ?ﬁ%lIy the same circuit as 400 with
t he same connectivity requirenents. However, circuit
500 differs fromecircuit 400 in that the wire routing
foll ows the design FRsiy0.4tioms +052remt in a
traditional (orthogonal) wire |ayout. For conparison,
the sane points connected in circuit 400 are shown
Conbining @ thvedledgths giovigdsi t 500 utilizing a traditional wre
| ayout. In particular, connecting point 522 to point
524 is acconplished by inplenmenting wire 520 which
runs in a hori zoADe AdndFDer §.6a4.570+F t.é€tiisn f ol | owi ng
a traditional design nethodology. In conparison, a
single wire that is run diagonal to provide a
connection between two points 422 and 424 acconpli shes
connecting points 422 to point 424 in circuit 400. It
IS to be understood that the remmi ning connections in
circuit 500 utilize a traditional |ayout to provide
connectivity between points. Turning nowto Figs. 6
and 7, which illustrates wire I engths for connecting
betmeen p0|nts AB and AD and enploylng a tradltlona

N a o NN N o -
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Layout 600 illustrates connecting two points AB and AD
utilizing a traditional (orthogonal) circuit

WO asshei2éect ure. In order to connect point A toPEDUS2008028194

with the shortest wire length routing is provided

Comfiparing thef two mrirplopatits AR wtibizipoi traditignhlend Xratshitepiaie ptoviBest 0 poi nt
D. The length eq{AJE [ 1 l.engt h of
wire ED is O. Z&glﬁ%mtag efﬁ%ﬂf%}?émfggﬁgot glguvfre | engt h
t o connect poarrhitedurt 0APei AF HFD s 0.6+ Ordi7tsl. Uit wnlits zi ng a
traditional (orthogonal) architecture. In contrast,
enpl oying an X-architecture 700, points A and D can be

Deterovving dcaefiugtiomingving ilengfh foa thiswartieular goaingli cr eat es a shorter
path than 600 to conagg,q,tquqmngtsAoqglgimtp First, awre
Is utilized to conpect poin and Fvvhlch|306

units |l ong. Next, B&%mts/k“‘?@“mﬁ}?&v&f%ﬂ%o point D
in witeildngti ithigina X dichigronlinswhd  a patitonal Idakiteti@agt h of t he

di agonal path can be calculated as: FD =V .4 +0. 4 =

0.57 units Conbining the two | engths provides: AD =AF
Similgty, the ¢ff@anc@in Hire tength qayt bepicula@blapwire Afyin bpib 6§0nd VO drchitecture 600
proli€8 & BshniheWoinlsiati @B 1 t’&éﬂddté domatng @ms Kaﬁm meg,ﬁ&,t HNE €nd CB are

vides: Tradjitignal - A D +

eacﬁ Ui 'F%gt%r%vﬂdd'lﬁ a2ty feaeth t)le’P"”eCAP%“‘b“ E‘j‘dé? 11“ %5’“‘5"‘?t arc*i‘e%“fe 700
provifids b SindDedieremploydadgo toh@crpetly@tandB. in wWire | ength for

this particular exanple: .40 units - 1. 7 units = 0.23

units 0.23 units/1. O units = a 17%reduction in wre
Comparipg the tiye Ivirg Ionehy AR-vilizingiatediinplend Frarchigefurg progides:

tradi tional afghjbeet WBe* A%'ﬂtbaﬁ' ¥+10ohe difiference in

wire length can be calculated for wire AB in both 600

and 700. Archixt.eehdhug -60P=R1ov i das? £qh conpgeting

points AC and CB to facilitate connecting points A and
Detgmingig fivatipctingnatig lcoph Br giseaistlar 2Pt i n | engt h :

providing a 2.0 unit length to connect points A and B.

In contrast, architegture 700 des a single wire

enpl oyed to connect éé)l "Atss 1’&13 “Erparing the two

wire | engths AB ut iQG@ntHQOautsFa@@%remmn and
in \Q&b%&bhtﬁi@iﬁéﬁ rechl&rctgéélug@% ofI[r%i[lotlah %ﬁ!ecture B=AC+CB

=.0+ 1.0 2.0 units X-architecture-AB=VI. 2 + LO2 =

\ units Determ ning the reduction in wre length for

t hi $hup ak $hoenlbyahe t@X avtRd Kchiteknies u«m’ 4n8 760, wide 1eiaiht SanBe €hofened under the
X- ulup atlvettP| gro?xdéiuconnegt{o% eg\{‘eg | tOSntS-lI% au (i'lrém% orl;éeterrgag%ulrn?rpducl:t%nmwue length to
conthcadp pqn@ﬂ&lﬂlll@@ﬁi arehiteaturels 30iecesnt apdemaiytnaieil Hy yhets¢rendtopganple. This
red RRME REST I'H)Itnes@at]&r £Rn @ Qle@@%ox?a@ere Wodnfecl &9 9&1!?@ cda %lapeqwo

shortened under the X-initiative to provide
orthegiH & ¢ty BARd@EReen points in a circuit. The maxi mum

r ed'i[mﬁmg)mm tOFigd 8rvéhich @tivgt the tdntamé)ﬁmﬁﬁ f rdutvg rg@odreetds 1 unit in length from

pom ilz%rlgn gra(ﬂgonx aacEwﬁ Iglu};e%?(s us AC%I%% %gd:rqrcf\ll%{];rchatg ture{ 820 I%octagon

em)ns rate e seco exa 'S re
ABGRRER() andfag Prcliuiq@tlra whigh is mml?teév ﬂe';rﬂhlg B0 (efickefalis W size of he components

decféQSQ MQ&hicdnR 0P Sesig@ihé l%mtzﬁ\&an&é%és %FJ@Q@&H&J, erIrﬁ@ysof edeh
ual length. Turni ng{hnowto Fig. 8 which shows th

corpyTE AT SRS FEMCT O PGP UGB Py e Epgncs docs o

decleg@n g brdifhglpamd signal delay caused by interconnect increases with each generation chips containing
smaller and smaller components. Therefore, the performance of a chip depends increasingly on its wiring. X-
Architecture can be implemented to help mitigate the timing convergence problem associated with increasingly
smaller component sizes. This is because the chip area covered by any particular routing network is larger
with X Architecture than in the case of traditional routing. Thus, the larger the routable area, the better the

timing driven layout function.
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point utilizing a traditional architecture (rhonbus

ACEG), and an X-architecture 820 (octagon ABCDEFG and
woamsaezdedt ecture which is conpletely flexi bl eP8B@S2004/028194

(circle OA). As the size of the conponents decrease in

s enfi&drrHeyestthsrousable @igp from E(gqn@ngth atupjglepgihdf @ire for different architectures. The
traditfdfd] RABESnal)ArcRileORQ E&Jel@ rhetatégdelﬂ&gf(ﬂymetrﬂorr@ﬁs AN e g., from OtoQviaP

onent to one anoth ' he conponent

W"@‘frf "ﬁéeﬂﬁé‘&é‘éﬁg‘h"cfﬁée)r‘ﬁ‘ﬁlﬂnr?@ a‘if%n‘k‘}%‘&rff”g‘?ﬁ% © B digggtion is completely
flexth@Cone asacaalc @ pantg khy ciamobf sddgs lradedrauid Odu ged /byhllecture apart from
the h&&&lﬁ&?gﬂﬁgﬁgndlc %“d?&ﬁ&g rx\{lxtm llngg 8 regs NE Ef}tdl qg]e.?_gllrec o?)s is 8ermLSS1ble

ont al ni rrponents
Thetogfagop éﬁﬁ@ﬁﬁ% therelgfe, @n@mﬂw reieableaeds witthiounis deagth ofl wireo fe- & fhg distance

froﬂb&dt@gepmmlg@p;ure can be |n'pl errent ed to help
ate the timng convergence. em associ at ed

mti
Wi t ﬁsg PR PSSR Ssaﬁ%lﬂ“é e dE By r‘fé?ft‘ % U583 tradyjpral qrehitecture with
partipelgraerge of Rige i€ Ninfk, ¢ @ataigoares et arly ardltiyctpankia cothely flexible
arcrﬁt é&é&gbé‘cﬁcm&l‘ is larger with X Architecture than in
e case of traditional routing. Thus, the larger the
routable area, the better the timng driven | ayout
Traditidd6ltatBibcfiled. 8 shows the routable area from point
with a gfj éLen gth of wire for different
ARB4 ohi2t-eotdit €3 )2 FBe =tlrvaidi t i onal (orthogonal)
architecture covers the area denoted by the rhonbus
ACEG (e.g., fromto Qvia P would require a one unit
X archifggjers of wi re) vvhlle in an architecture vvhere t he

ut i ng f] bl e can
AR]%&&‘E’F{G 38 tz)? I%égn‘%/g ZA{ %%z% 1 dranlts ar ound
In the XArchltecture apart fromthe horizontal and

COR%%M%QQJCQ(?C@J ections, routing in 45 degrees and

rees directions is permssible. The octagon
AR%@@E?G—Pﬁ%f'éfQOT@QﬂbWo‘t“é% the routable area with a
unit length of wire (e.g., the distance from p0| nt to

point Syia Ris As one can see fro
as sﬂ?ﬁ’ﬁbs\{‘f’?ﬁ’éabéﬁeélé?]’f %1%{1‘“”‘1“56 PFRUtABEE UaTH C%Ve't%F SE e e
routgng tehgth escittiadigonal atdhitqoaret ltdub b apbre¢igédihanthe wampitelyledible arclitecture is
sho&/rhl%' v€a9 Uihﬁk%é%oﬂn%& llfl’l’ﬁgtloﬁl&) c?ém@l{sﬁ:ﬂé atp%gsﬁblljerlﬁxt%agra@on of circuit design.
el | exi bl e architecture can be cal cul at ed:
Tra thql%ﬁ & aka? berficqomplishedeby empipyangon caitiqal dimgngiompscanajng gleqap microscope
(CDXEAM)C RIADRSHEMIprevides fof & ﬂlez(suréxgén) taken (rdm the top Q) thehtaedd/ddwrr(efgZnormal to the

surfangz 8nﬁr)wtaseu€etmentz9 JThRﬂiEAatyoﬁ can prenpm %éesue\é dl(n"eslsmgl?rom belilgzmeasurqg.};orrectly
becaypyi thefedtneis at aa@gQHWeGMQWCQUW mea%ureehmtt ecture provides

a gﬁg@& 86 arAE alugfate%m%&@&ﬁs Wt dodaZd O Qi tn@prémvgnqw IESsimplicity of
as a traditional architecture. It is to

be
cxP]ﬁ'BB?”ef?F Behefolepigr FRICEhI FEtrdrdAs f pER] BPREs e it sdpripey! and
appleSat&ithuhe hysemaryveﬂfon ls|nbtl]|ﬁﬁté<ﬂiyltl&l’&ctamﬁktrﬂt@d anhAoﬂDyttl&IolrdRﬂoﬂaﬁs for
exalgpggzla%g%gnroaﬁftét?lna\‘/ o?xssérg%sn angl Iore c)g] ugenge%rg‘ wi rg)ttﬁrf aét% Inot presetnted and described
eénﬁprdymg% oot ot edroed sctdmusbrsbsieco armiwwg Aefbeslofognin accordance with
the [masg'rﬁ ASEGRARE 14 Q&tl&EMose sﬁlléa[?ﬁ REM plﬁl@ﬂdegﬁﬁ’d @ Epp?ecmte that a methodology
measur enent taken rom the to target down

could é"eé“a“‘f‘?arbﬁﬁﬂpref%‘e‘i e SEish praner e&gd ﬁ‘%‘%féﬁ? rampfjeyents.

| i niig. amlu@trme@asystpmemeﬁmmaomg@ﬁrﬁreﬁéctdjnnﬁn\saf@aodmlomgtmngM
imp eﬂ%t%lrlilg;)f?rg \z}gtgr; rh?lgnﬁ 1%pe@§o%@?(2 &4%(2§)w§&atay {nsepe%._tl%n at fg[(])wgc:i:l%glogal (45
degricd) lipgs PPR6E. Inshihieiishlargimbedinant, agerdtyebten @ethvdotow i§ bhwn to illustrate the
stepPSrERFLMon AV EIRLpLLN -FirkiOthe Sb- BB Cndpdy&ifto MpRdt 8 QbrfaQlbf tht Befer at

met hodol ogi es are deplcted and described as a series

of acts. It is to be understood and appreciated that

the present invention is notglimted by the acts

illustrated and/or by the order of acts, for
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exanpl e acts can occur in various orders and/or
concurrently, and with other acts not presented and

wo d@soeizbed herein. Furthernore, not all ill usPeBUSINNL028194

acts may be required to inplenent a nmethodology in
subgiantigllydaingrees Qi0trilativia ko therserfpenef therywatent The pnglelahwhiichdhet GRLHEM inspects the

surfadd QSR elihdd |b§ fhe t)tﬁltlt)th& tlﬁerafeWeiall veih@ecsisand and
appreci ate that a nethodol ogy could alternatively

r epdepiEresrating agiven @ds d6ff°t°ts At BPPEPLne g ALY 5tcegnectemige°wd utilizing
the SDERE®, dhe egrwm ingpéctsaheaiit Sine fElﬂ(gv.mgguUstlalhtiaH;)t thia@Sof the BiyeDBL M is to be
undgrrs]t.g) antEa!:t a er eac%%¥ g&ﬁﬂrpeclugrrs 1 ?o%r? (J the @nle rog 1tnspec%ort1 adgaccnmo ttre Jlast mspected
Wllll hq;f,cthlet\ztdt Bprtl@s@wgml@y ﬁfdllntscwvesj)etsyn ean b vidipedde Prottdetfbrattl mcreased

resdi@oh MR ifkbRANR the 6 fRcc A DL AEor bihdd §idstdr0- 960. I'n thi S
particul ar enbodi nent, a step-by-step nethodol ogy.

shotferths ¥afer s premregpesiefdn wev&alw % Q?ﬁ&é Bty e P inspgsged a 940 by

the EDa8E®1 byﬁd)ll‘os'tng a bzhleu@sB-nﬁEMD(D Gegﬁéﬁpélﬂye@ thie@riging pRE bf idspetion. For
rf. f at sy n

exar%glie, ﬁgev oen%ttn%l a)t(l of\l\%ﬁe%{;oar‘l ése suo?anttlalff]‘ég de feey thgﬁ%‘g'% axgﬁt 1ns§gtlon will be
subgiiitiglly 92 HesreeD- T8EWdnd sgsieeftinspactien canfrefdalerairied metenuéﬂtme thiewpfdsyelative to
the CDEERO gltérba@ﬂ:l}ofhe tb%EmfaxQSe bbb} pMGidd Rr 4 ND6stdl1PEMiege line of

line 932 represent ven axi s denotes an
‘“Sﬁeﬁ%g‘ iyedh the prginal (ﬁ\fst) g’fls ‘@cg’?ﬂﬁect“?"ne i s inspected

ut i Afteriving, atphuealiGIof Gigohal t4|3 egTldy iniphdtibnkpeZI0N6Q ve berloidwed in order to

B ne. f ol
prOllll%:iJ](igrS axi% 6)L‘ Qxlgeﬁ%ragtlrﬁ f(l})ag ﬂ'lgiey re%a!t\g rt(ptg% %}%9‘1%1_ strnght Lu{epgf 1r%§e%t10n The
surﬁaqeéw fesised;te bedﬁsﬁ‘fﬂl@t @n dlt:tht@thp jliggong finejs ﬁ%tﬁc@@cpprbqapce employing traditional
stra%dti—lﬂl@ Sfectlod mbdi&s Ln@ysttot ﬁrﬂﬁm&tcﬁﬂmw&ﬂeod@ﬁreﬁtﬂlk | OWGd
ur a line 1 ns

' 11 Get Ryl e Spee o FhePeset R RaLSr et ohe BF b
insgeft®pecd waher sngfacet ftas tg e ipa@gatgf thag a parfakity ofgliagortahl@es of inspection can be
follmka% Jr@etr R acd%‘fn}ngtiate tlliEQHsY)@B&lr of Q @élr&qgﬂtre‘ %pﬁfetof'eQSpEcnlon can be selected

substantially a zero gree axis, the wafer iIs
by 3 HerpReceamodte gwe:tleyoftawe Tityde efpfApsy lftsra?rc%(r\%@mgalﬁwfﬁngks

S u bstgalroﬁuuatlratey a Q&hdﬂlﬁ@g)ﬁﬁﬁzeﬂ €] (Rdvidé €or irSpeb it oDdni ogérl'ﬂfdtnetﬂxaigh target

gl ion. For

such as tlor ex m e the overl tar g%m FOIO der(lfrali]?ystem mgia zallons are etapq%?/ed to allow for

nclofing mswemjrem lwallmlg aderepabISREITL D B ytiizeg 2s @@glrre‘ersthe CPprinate system.

Aftecr%gﬂ@mm@st IhnsQJd all ﬂﬁtfaﬁﬁﬁén%c&ﬁn:s % rrg:gstn%f‘ngﬂt Bﬁﬁie stralght line” overlay target
ipulating the wafer relative to the SEM

is pﬂf"t’é‘idr?ht()?ﬂ)/@ ?‘plot/‘ﬁ%‘h@tﬁ-e S hmpa O SB’t‘%tt“é‘Hdet“ﬁe 197 BTRYE The
meds@Emearts SalldiSik e ipgokedsyed 90 Oﬁﬁgthﬂ@ dn Ialge'ltl_irﬁ elhp‘l@p@l@tdeterﬁtme the center point
of b&% l%t xln¥r aacq gutetr I's]el%mgnte%dq}amgl)(%xg !1 [é(ﬁl]é)%ea I%(ilgl?%léi g%g%fﬁ;ccl:tggs'

i nst}é@tvtrtbﬁt 10ﬁ%é§ d@ﬁf@alg‘é@e%ﬂi 11'6»‘9 ar oifilizeslie drovide for aalterpags line of
inspe€tidY Erglﬁtdfs@)ﬁtarﬁi)él@sthe%ﬁmé c@ﬁt%&ﬁtiapfﬂ 1000, & b HJ@'Jr!eéiMe(ﬂﬁat the diagonal lines
mayatﬁg)l es relative tag the or strai

ht_Li nes_of
et e Pl preition” nall el Care) P2t frIpL Cosrees. Furher, a
105D, nisypbclitya dnqameduagdnaltleest\hmbajn$mn ahtl kuch gge 14t substantially all are
pro&Q@_pectlon since enploying traditional straight-1ine
I nspection nmethods may not provide for desired
i ns precestisiebiriaadfromshe sraisht Kt AP erddliseene! laprbiderperaenal 130 are then

corrﬁohr@cgzit eo@&i FeteAfind tﬂspeertdy%tran&gy%ﬂm @ageds tlmmnﬁeqmuetee F1@vedtor
i nspection on

e B0 b R mAo BT Y (e ST A 4P e measuremen
anditesipemtlilionmeanenizer filbkilhovieeraices seufaterfabticntiorca ®0Modat e t he
I nspgcltl !llnglragg f tﬁjo%&lo%yelqoa Al Itoefacxl-lmgth!: th;%cu‘Bft of a wafer surface such as
i nsp&ction can be serecte g a user acconmmodat e
for ‘Fxﬁ@lid@ emplpyingdife use afa CPrSENH At b fnélaltzat*ceef ‘ihﬁS'fPé@Pe&}'S‘F‘P érﬁhah can
incli}cWdr@kandplé 1851in@ B Bke@Sece 16afon 1d b vdBell A LBwA fSFRcROHDhLDYsem.
utilized to provide for inspegtion of an overl ay
nmetrol ogy target such as, for exanple, the overlay
target 430. At 1010, general systeminitializations
are enployed to allow for including but not limted to
| ocating a reference location to be utilized as a
datumfor the coord| nate system After the system has

o, . o
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Afterward, at 1040, the diagonal (45 degree) lines are
utilized to provide for an alternate |ine of

WO 200spEREd on around substantially the sane ccreEr/psiont/028194

as in 1020. It is to be appreciated that the diagona
Aftprivprd gherfespechien spitavis elerloykd ©mapadoph nspagdtihe yurtaée wiilar examingtipy in
sub@t%él@ran K04l @isméaﬁlregnent‘} 0. 13 &hax%%{sm@iﬂgen%ﬁelg&gg ?f?m%)of inspection that is

Further, at 1050, the plurality of disparate diagona
subFlPrWélg/ (Weg[:es B}éel?twg M@@m@rﬂaﬁulﬂ V%) %fa‘fel ag ansgimconduc or wafer. Itis to be
und8idiosd (B Faciditation oaithb lnq:“ealop ﬁl&tg&&&tedntlarme ane&u bd a&c@tptlaem@dnovmg the
ms[ite!:t%rrps E{ém 6es § % ! %@ dfo (a??]seuﬁ ac(f:: oancli]/(érrrréol m a%cgdeléhve to the inspection
sw@etern1ne |f t he overl ay netrology of the target is

Wi t Iﬂ'lsﬁ:ctwﬂ%f &Qluﬁﬁ@ @l%ﬁ‘g aa4' L)Qél\ﬁ!i}'o 1§ Be,rrfor‘n‘%b b sﬁ@taht%ﬂy thé%hme manner as stage
]“@Bgorlthn1|s utilized to determne if the results

SIPiR g YFaXis R ) WSReptioR S GRRTOTIm Ay GriBazopd! I - pljespection
Inspi:lctﬁg (N}ﬂﬂforfnbd’&hon@'&ﬁ%xﬁﬂfﬁﬁ’ﬁfuﬁ@bdon whdrélh dutd iDdoBEBd@EB 08 e same time as
ion at 1070. Fig. illustrates a
meugeﬁnﬂlﬁ ﬁM%%%O utilized to facilitate the inspection
of Qn%aﬁeéf axsﬁuvsp%zé@ sgacH 3@ cinmleteek Bipbraincg e pientert!ines of
msﬁé&%n Qf40@lo%}§ﬁ% exBhink Dith@| TgedtD M 0dh nha&ih R Bt%getsziopﬁd memory to

$é emis which can include for exanPIe loﬁﬁilgg
facilifafe dhe dpgraninatiqoAfhp By agogrepine g ipsppelignys argesspryy At ngfifis made that
no @l figh of mbpectdy BinaiassAf, ierGiasEM wilvemplas hembpeaion $458 hieimrdvile a means
ms§WHh8%%%n&8nBﬂ&n% |nspect t he surface under
mnation I n su stantlally an X-axi s of neasurenment
20. Hpyevse. i detgmingtion dmadntbai enathet axis@bingpertign §s pesessagy, the CD-SEM will

fonbm piehdl pih &)B&%ﬂh subgaqmt iadptdiiads ys00 F&%garn@)@slf amx 5rei8dtkr®R employed,
datu sur f such

r|z ac
s g LB RRPS e E s H S ot e o
tolefaacs [The Aingalirg$ oftilypeciiansyiie bet foltweddnd ingpeati v siipsioranad wral thgre are no

longSs RS SF i &B&u&%eé&gg%%ho‘%\hed by noving the inspection
system ( alon%ﬁa static surface, and/or

mov ftigo & @g‘“ffMé é‘afsag%ﬂ' il e T30 atdH 4] Az preetiarae 18 pdpiaplly any order in
ord&rl'ﬂ@lﬁﬁﬁtﬁlb ino@:ﬁ' edaRBatsod of BEQrfak Grﬂi@r idspobtienX iFSr ckdngflk, ifSaspection would
be gg%ﬁl Wﬁlaffronal hg% [Fs{gvkl)%xtxg:nrllotré aaci:ur% ee resouﬁ l?hatngé <‘tan eelkplg‘rﬁen%& %g?before the
inspe@ion ewenfanel iy cihertthrogomiadxist o t he X—aXIS i ne of

i ns Pe C1t2'1§3ﬂeprés&§§i$&§yh&ﬁ1 120§ fd? @«Etﬁrodlilg{ﬁ{im%l &E@da%&%wﬁ(ﬂfé)ﬁe&m invention.
i ne of |n%ﬁgct|on wherein data 1s coll ected at

ab
Thesems L2 inglpdepa taiiclt 16 visslstien ratem ©24 e Fiedt e P Eartisn 1222
throigtexkd I‘BtldlenB%lﬁ k0 Qb Bbjeg te &eS@n p:ﬁtelﬁ (DIQMOEtb @ wafleit 125G The light 1222 from the
hghgTource {9 V\:{)‘]I Pgﬁs {hrou rll)e(tge rrr]stﬁc‘:qeeel %Qéts ind hrlﬁe_l_cﬁ)?ca&%_ Sgﬁfrg):]ec%oﬁgr\x/s esystem 1230.
Thmptomtvqn leas gyptoe €338 projeathdic ﬁ@mpfytem G2 atiht ictickt €26 pnto the wafer 1250

whifl6 8803 bib@ihuiiatd&he cﬂ&%&e Heslgh Bﬁtel(ﬂf It lisNS REHPrb@Redi St rcflectxon
If the determination Is made that no ot he

necessar
P§ Siyﬁf‘é“sosr“"ﬂ"¥ "R HEETT P oY YR SEFPY/maY PR EPRYCEEFATHNE LUt the prese"‘
hwa@mplete the inspection 0 and prOV|de a neans to _
Si ng afc; lli})?de; ﬁ%ma@ﬁﬁﬂ z%gl)rbg the %r 12@5 Qn%(fst r(gnied k)'p %M?&atioh r'elative toa
t he determ nati on anot her axi
stagie h%7[9é‘(i<t“<ii'@?f‘si°5a"hé‘e@é@‘aﬂﬂ?nXthFFé“O@@JdSEM will fol | ow a

dx@écﬁ’dio mﬁé sta@@thO Erﬁ WQ@F iﬁdﬂfem 2%(9‘9@ ESHQRY by d’b%ﬁ’tﬁﬁl&r' lQﬂﬁ £ controlter 1210
arch tectgre i s

efchtﬁg)&g(éx} cirffp w\ﬁeT iroldBr 12 zi,nfi Blromntto theeﬁgﬁ H%ﬂ%%ﬁ’ p?xtrﬂgy of motors (not
ymwon@on@ﬂhmmmmdamhme&mageﬂh@mmbmdlmmmhMMmaphabmrvﬂtwmuus

f. |

o SR TR LB DS i DR R L P o
varlplﬁrﬁ'gletrow ¢epfé1§edd16reinn dprevannesm wi@ééggwﬁvsw B2 12 ein|bp pjogrppmgdgo carry out
the FufctlB® rMRRAE oSheRent MAdntichtvADBSrealidPappakdndd tRchalitdQdifANskbBN the art

performed in substantially agy order in order to

facilitate a proper exam nation of the surface under

i nspection. For exanple, if inspection would begin

with a diagonal line providing nore accurate results,

that stage can be inplenmented first before the

i nspection is performed in either the X or Y-axis.
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Fig. 12 is a representative system 1200 for wafer

al ignnent in accordance with the present invention.
wohes/eysvem 1200 i ncludes a reticle 1226 w t h PETAS003028194

pattern 1224. A |light source 1220 projects |ight 1222
basel e Beiddriphes preidedeerim 226 to so as to project the

desA GBmdRi12 WhicHli SfbradtiyLopiehad BE prdcdR0k 12 TIialkd 19zh.tded]-13212 controller
12]@lromthe | i ght source 1220 passes t?rou h the reticl

I EEHE S&Ofﬁpb%aﬁl PereE*espied e PEerssor I 124onGPB e BH e Fogetions of
the Y&t E200 ds280ribed h@eipr Tie @einorom2 14 emsndesyfsﬁeemplez&@d @iyope@otySROM) and
e 4
rand‘é)lngccgs %&lg(%y \E}\ﬂ\l\{l) rfpenl%gl\%no ésttl%clginre}gemrg l*[ gﬁx% Tz (S)er%p nég{lsthle‘md
applichiion pregigetirelieaded) nThe aemery 214 pigo %e@/eStae a E}@ra@wﬂ@mfﬁﬂworarﬂy storing
infolnfd@dn sidfal RELd &E}tlW@af&){)@&tﬁﬂﬁetlcﬁ(é&ﬁﬂha&ga% %a@e‘?@ooﬂﬂ‘gte tables,

ali gxt(?qt?gter%szg %rtazitu!?nﬁvs %ﬁ Fxl&e’gﬂnr%eng\a%fngqrm% d%iua f %@%nai rmra}{(I 1r|;}grmgtyotn,

progvaG it LA GBI bstuztl Aigznivadt eirk I2%0nsandlothes dgpa ehi¢hdesl bé Owployed in carrying
tl

out tﬁ%&%& ;?%%gll 3 a;?g&ln%v eoa ghg Im%ma?] 4 g‘gagglgot 1nc(1)ur<]ie g haéd disk drive (e.g., 50

Gigapytglharg@rivilon. The stage 1270 and vvaf er holder 1260 are

C O p¥et @G’rcchS@prG\QJHs bekakify poazgrl(othe shitem ¢ot AR dufdble beWd? source (e.g.,
ects { t| on of th r hol der (1260 and npvenent

ba“e&f E'PGH’QW? By STV foéméerbﬁ“if? ATEY S bt or s (not
S hdwage)spdeific casa fhe syseni 1900nfenir iaahdlesdSaxtsiypm varg. alidivent microscopes
]24(5;1(351} fZQ(I)bI (gd-llec:llgéll)orefeggd tU g)el%feénog Qs P4 ). ’ili%]n‘gcrxggépgbl 2L1(§have optic axes

ro ranmed to control and erate the vari ous
para f?ﬁbﬁ?@ﬁ‘t agis\gf ‘flhli’f?ﬂe‘t“ﬁ'ésyé‘%ﬂ@ widmage An e Haler 128 kand-liky lagg dight spots
(nottsrh,em)vﬁr éx@alﬂe frisahd- DR SasEHQ 5 akdIR A ohewwelangthT\mchma@ R@actvhke the
photose{nsu&v%aege?t ( E;tt%%%%):(%rlhel"% e'r212%8l I%ac tnl';{pr{)s% qglngﬁlas a np\?xgto tclremé/nt (not shown)
receixing beatpeedfigld did djffragtad digles rﬁr‘omttl@ ahﬂnmsre mhlawrqu on the weferysurface
(phoﬁ,l@mlstb ThdmbRRGofts tlﬁ@%ﬁ&jmgﬁhets)ﬁ@mgféﬁ@B&hmhlzgx@ a.rarr&\ﬁtyﬂlg ¢he photoeletic

herein. A nmenor is operatively cou
signgl REPYy P BERStelen s esteatyly g Blrghom ferop &1 ‘E%‘}ﬂ‘?sé?‘isb‘“r"d 8‘1‘5’&1" an
ahgrﬁx@ﬁt\ﬁ@ﬁal t@re@bﬂﬁ@ tcpml@gﬁeamaamdi:enamemeﬂamed tl{ayemdﬂ ef JiirDioe sf3i@tlight
spotéii‘[ 15 10 e&aﬁgrgcrl r th etgcg Y‘lvlaltlf ra er g‘r%‘t Ilenlgn é‘iﬁ)%ltnwstems are e’éflillﬁmg rapidly and any
suitaplq @tpsmgelgg sy§iesp (‘36X gxmyglethe lpl@‘saﬁte@hm?y bmgpmlpy:d Gq@w OU fheg| present invention

and {5 SHFQAAGE €3 ABIBYeBf HEAMo- ap;meed%Mlsl s the main menory

|ntov\,hchtheoerat stem a ca
pr O\Zﬁ g Raenppy S)[st(fjggzga wellﬁ?gwrf% f‘Pﬁ f“} 2{{1 tg(aé}grp ftvs é% {’eaagprgmated that

comgitona gpecrdiheisysio 1 200 erdeokitid heyeirsdt @ highigvel pifopiitnea fdr eake of brevity.

One §1$i'1?c9 Affe arrt%&hgt)?dllg Ot QMR grl:nenp??t&;\ anxF ordafth kvﬁllm file present
coor di nat e waf er coor e tab al'1 gnnent

inveRfigp Ras?dlﬁlé‘lerﬁfﬁff?"whhef%'r inted alignment mark i nf or mat i on,

Vi rFtiéJaj lllﬁkrht%%ﬁhpﬁ@rs%tehnﬁw mlteanmafepanﬁc_&ﬂﬁf@st@xﬂ bnd wafer alignment

eter ni I rtua nt rfar ocatl o 0
STl I S R B G TN MO Ry e
employpd @ryirevidta oveFay aligesst (datiaws) Gnaigenord the sysemay shovirixdcanaip a plurality
of sy@thﬁsQn%t %Lv”)de%p%ye!a% lq'ogaesqlﬁalgréo}{t%l &Lﬁmgmanuéglurﬁ gabyt e hard

source rovi des oper atl ng power
t 0 A4 Wer lw@tﬁf‘elﬁ?%abe utifigpd tasqpet 281?3'{"@%‘8\1‘6@#*’”§"6%§F%@te@ withpalignment marks

placdd@h b @fiMle addioNSwHE@WEHe) 1300Bin B gemlc@y@dmteﬂacb m)me&rara&mrﬁdae line
ent in

. st ..
e B e T Oy PGB o RRFS i g SRttty B fiprisig
dialoguetho s, R pe®n A dropdavn2et0ls, [{sceikésempiup eknus,ref gaphedoes Thy
prese!‘nﬁxgqgg%ﬂgcean Wﬂg%{clu&gﬁghes t Qghtm: e ﬂ'gsglqgﬁ)ﬁ ﬂ(gé)glmpl@\{ﬁe presenting

opti c axes parall optic axis of

regiof @ deledeoprtiey) srtd@nmlzwl %ff?él barpdecilie ItaWéatmmughlt%eregomg and
tootHaBdubonk toktednS¥hethdr ] IPégiOS Rt v(eﬂ&b‘le. Sh@%)imerfa&{ caf® )ﬁ&FEEtJ vath the

The band-1ike |aser spots are |ight of a wavel ength

whi ch does not activate the photosensitive agent

(photoresist) on the wafer 1250. Each m croscope 1240

has a photo-el enent (not shown) receiving scattered

light and diffracted |ight fromthe alignnment marks

prlnted on t he mafer surface (photore3|st) The
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signal output by the photo-el enents, respectively, at

the vibration period of the light spot(s) and out put
woamsakizgnment si gnal correspondi ng to al i gnneRCT/wazd04/028194

deviation relative to the center of vibration of the
prefeitigh tegispm felgyt.and provjidg infermiyeon aigpyprésps deriead sych ata mdyee, yupfles ball, a
keypHdl ORBBRY, dPORIct h@ARi0E f3 ¥ohpRE are evol Vl ng

rapi dly an sui tabl e positioning system

any
t hr B'aﬁ ﬁegtonseuﬂfleﬁgo °§S?§‘t“€?ﬁ“a‘tf’é§a"rf€‘plé’t‘rﬂ%6 EBChP'BS"t(étgr (alggpe boxes,
etc. I bret ipsdasiengrovideviglities @th BRdlt dostrdlNEodibol Bttes @dib BdlonsneHedk taxes, and push
buttorlls \éhsega%ﬁl%% éS:tFI Sc%n IRe tnee \[aglgu% u]athp dg\l;]u(:je\?\ge gC lth% tmh se, lhe rol%r bad] the keypad, the
keypdawdy &¢ pyn endr’qr vgieg atttyattye) lapw@éwatledhetnttdtameem@ehlttlce neypically, a

measﬁ%ta a®F pdsRiSYiS LRIy QB Qe R HEH 'EHe RESmABH & dtieAto ifkiate
gh level or omtted for sake of One skj.l] ed

CO“Y‘?ia“f‘h%f the PRforRE PR gHvE X i &y tods ARProetated e ”tﬁé‘i“y't“"%\is PYrifeRied: For
exa@pls e felyl hiphBghi@r kAR ban ctdnmtuhte mpmezsemtonvawemt i on based
on I\ta?t Et&rgmb nagnsoe %g%géd all ngtOIlC%I cla té‘lbc'etsgr%d%g arﬁﬂompared to known
exenpl ary sy stem V\ﬁ'] In a wa | nspe 1 on
pressyf detereiatiredo watcerrduam r@nlrfemrms vy d414 ein1 3 @gjogefor 3 morp gffigignt system
sincd fhe ﬁﬁﬂﬁeee@d iR fok hat: atl%}%eﬁly@{fﬁ MspEBdond, 6| el @othaels bedBlermined every
a

that utilizes an over tar ed to rowde
tme R g (A5 c24 P ‘@Wt?&ﬁ’t"“’(dngt" %"H‘B\%n? "sﬂtgot‘t’fggrfé%éa“o't HEEYATER ™
toleeagcesthodar soee 3 At & aocesseio ficitaietapesd eapy © treershe desped tolerance.

Shomferel%k %X}%gm 1950%‘ (;gd H)@zlttl, '}né &91'355 \Q%erqwefa to a wafer

manuf act ur i % |nter ace 1320 e utilize
aligprpenpyygtey 1340. ttﬂrwatet ltvfgﬂm@ﬁysatntcﬁq tmtde‘sceétss%lewaat Usef tqpadpparts or

alterhhtl veI EBRHATe twakﬁodabmedla@ﬁu}amb elidstda@ocadtel dfhciiRatV\@beSt alignment
b tThe 3t2 ? fbe a graphical user interface (QUJ ) or a
ESMENT 1T & nterface, for exanple. The GU can

conPnde ge wkivownbebeprbpeentdaded, tigrabigivien spread83tis wijzadegprovds a means to

altgﬂ: 9@9&’1& a§1h Qfgfetqu@egtgl ghg}ﬂﬁtén@ ﬁlarkél:néiadd%g GRS 1ﬂLr§evct with the alignment marks.
dr op- down- nenus I st boxes, pop-up nenus, and graphic

Thew&sa‘ees and ot Sheaddssh fifien ¢ be gteaiEcdcbated PR3 YSFSRCGUREY fegisements. For
exatiflé, lifiatckr@ish staidafdadeiibdoh atr@uirdien Pprecsnd athiphanufairingX &aptdard
devtﬁp 10N, canrc%{sreespgnlgg ren lnﬁegslgctlon 31%eato ]facﬁ]ltale re%qtel{: andnwaker zﬂlg?meng/ or

t hr duvghar indpectiprowsgol 4G (aaﬁtstt)otﬂ"w&b'edh@tftl@rYs’fet keps Bt proprirp @ligned and
the yattetntb%&oranate&tugnﬂ%éets iRBmMbEWRRkSbe afRiaktd BbwdvBt BEfIRGRpection

can interact wit hepr esenting regjons to. select

nd
YR EROPHET GRS PP P T AR SR g mapofictiing i
comBUS 8 wafdr ih@kdiied sybeh Ltjlizal ik @ypatiucter neeyioaingsan be, e Bxample a critical
dimg?g/ gcgnn Iel%c%rog(ﬁ‘t}cto&:% tl, SEfI\Br exanpl e. |nput regions
11°Z€d°to obtal n ormat’i on can enploy simlar
necﬁarif* SlWIWE emghodolggyattlb@g@ Pyide 8 wafeqa@gr)mentapﬂjmpppnon to fabricate wafets

in a BRBibrRBiRY. QViisenidifabd ok 14168 SanDb Glliz&Si0 @tﬂdlt{/st&gﬁﬁlﬁtﬁlltﬁof attributes

0. boxes dio hutto
ass"ﬁ‘ﬂ%??ﬁﬂs"“g'\‘mé‘r"@tqﬁ P'ﬁ‘ﬁ’g OQJ‘EC{@%‘H‘S}&%%WW egs]%? che& ‘i ar%b"tﬁt?‘cal user interface
(GUilew k casnafelirg interfadvefonoxaisgs. Thh 6UE @b k@prikeainbwn tbxh endkleyqalad: presenting
regl{):l{% Eon gltXIP%ﬁgl(\%ue %}(Rgshgzﬁl@ gllls] I(t)igo%dgxlur? I%en%g 'i ét%é&?eé 8(5]3) upI nﬂmus and graphic
boxepy Bhegagspnfing rgsiprs éﬂrtatmhsrm%qsie priliges tafaﬁustq thl?) tatetcetﬁﬂqns For example, the
presermag eg.erct cBURHRE Uitk aamr%mr&gtaltshen bdf 1 raeiame Qi gafanlﬁra%ﬁ the
2 conv ance of the | on It
foregcgngtaad SB%I ;ggbtpgs tP eLging H%&theE z],]régli)rh\v@ Fﬁ V'SR lie STt]% §er gtg,rféce can interact
withl therrdse@ting Eons evselqy hred, praviegle @lfoymébriog vk vagiatsidagcet fveh slh@okse, a roller ball,
%, S8l la bl ol L OLIBELOR, GARNEYance. A data store

am%% SQ%Qﬂr e$abce%se§ to akfgﬂ/ﬁﬁgtorlcal data to be

s er lpeud regignsaibized 9ivpiain dformaior ArmemPleY B8idan mechanisap (-84 diplpgyg boxes,
etc. )} £nd SEATHIGOH RS QilicBBIIEH 3 6dilboARB; comBebAEt Adis budom, chdck@oxes, and push

allows for a nore efficient systemsince the

paraneters utilized for wafer alignnent, wafer

i nspections, etc. does not have to be determ ned every

time a new fabrication is inplenmented. For exanple, if

a sem conductor fabrication requires a m ninmm

toIerance the data store 1 can be accessed to

r = - . g, o s a . T
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alternatively to have the parts | oaded automatically
into a desired location to facilitate a best alignnment
wolzetieersda reticle and wafer. Once the wafer Ra3z/useen/028194
properly | oaded, the alignment system 1330 is utilized
buttens, whergipithy & UA carpsaribe vatoua fnpgfdevaces @12, Bk mouspdheviplieetrallighe keypad, the
keyKohi; ahd Jeg axﬂ}ok IR atITRY i SonAddGbndEH krid %e&ﬂaﬂﬁﬁ'anﬁ Qeinl B4, @Ifyﬁé%n& a
nment marks. The nunber and si ze of

with the ali
mechp R F‘Wé%*“g’élﬁonb%e“a’é)tyﬁirsﬁl?sﬁoé'&“ BULEE the  foamaigjoeder to iniiate
con@gaitH cd ¢y infe@gjdtion. cHBRYeS, it lFﬁ)Ibe EypRpipk®thatitle irfertin i adt Ko limited. For
n Lifede LN [Qcess (e.g. chip
exalﬁéca ?la{égl&gl?gﬁ rthe%ﬁec% §0X can al 1ate mé)ev tlg J%nvey Can corres pond
t 0 A sretes éq:meeqqd @uaﬁ@v lv%sorfcdeiatla tqbaﬁeevcﬁ &R dnd c@npargd]to known present

data\/t\@zitﬁg 108brhiERIRRE manhfWaiB! TheSR 6k 'a%sﬂﬁ‘h@megﬁgﬁq S)(s@% since the
| oyed after the wafer has been proper

shown IS €
parageiely H@Hedafﬂr eﬁ éhgglg?ﬁt CBRBINPELP S ndh B8Ry BFF Rg° ﬂ?ﬁ@@g%evf‘% time a
newGpAtiet i@ implemental. Far eR@npipid s ediic@bdactor fhpisisefequitedrarhinirtad tolerance,
the daﬂ%&’)& c";irl l%qCé%esJ & F&lﬁé@ a %«?st SQRJ 8}4&9 thte *&ESQQ@'&QrH#ce.t he

man acturi Nng process and not necessari y a t er ]

mandif14e% m*ff:rr\@d'unsls eapipicd todocatpangeppaitionjapygiseis rdlagan gy splepalignment
1430/ Thk kNZi@tdoddﬂ g Wﬁkzﬁﬂ)@ d !dé?vtc@ [hatrmmjsfaaﬁér Wlbdﬂ%flﬁ%{‘algﬁatw@@ ko have the parts

i.on scannin ec

criti c di ne
loadfﬁ< 361}. técalgyemt() &Ej:_s I\)Bc.alloigl acx]it%e %'PF&R/% twsea alreél and wafer.
ut i Oricz tael whfer hpy teen depedy lwaitd rhe ahfieghipmirnt [&B(Tis utmsq@e@prmdb a means to
ahgxlf Qreﬂclc@eba%& Qﬁgr%y %Itﬁé achglug%@mgﬁsoaﬁ&l&itd%g fhes %tuqtérg:gt wnﬁ\thlé%ﬁé’nment marks.
I nterface at e utilize 0 obtain/store
The gprfesgnf sige qhthe a«idﬁ finstqap be detcapipqdRpssdiond usey’ S&?crlr@?yrf%trcmems For

exarﬁﬁM ks c@laa@ﬁﬁhaﬁrme\aatibﬁsts keghifed mddr&ess &. Mefihanufli@ind & s@iard

d t % al. user t| nt.er f %GUIlg gr qom*rand line
ev1a 10{1 éan TT spon ooran gl ersec 1|01é51ze.f(h éCl regcénan gﬁ% %1§1gneR hown

t exa waprdﬁsmcmgmr la¢hi qnmnye(séuqrt thangpfar ggibemrapetypligngd ang the semiconductor
mandtla@llrgg Ht%cepsqg(&)ﬁmleét ﬂgs t&beqaglg}t:é’ aQédShowg\rep Glagﬁé%]sp%%stenlt &aﬁ Be

boxes, pop-up nenus, gr aphi ¢ boxes. presenting
emploges thyprag 'ﬁe Pﬂ’i“faﬁléﬁmg |PW6?STJ%1‘é “?Jt“?qeis't‘rﬂ)é@ei raanflfaceqqng tsgpraplete. A wafer
mspednen s@ftcﬁlsﬁmte’ﬂﬁd @hiicofddtor @xaiRtudng dalBe, PF @GMPIE b ExFicd] @igHeMVG scanning
elec @Mk el gﬁvﬁ ical and/or horizontal scroll bars to
? f zft navi gati on through the foregoing and
t oofMBéi’rO bdeeivionis mads baked e daiamescivgdlditohghe vepfor mgpiegsion (gideterniiys if the

wafe¥ Fa%mp(lngs w1mlea de's?h%(ﬁ toleHch%r if%%vaﬁaﬁ wlltﬁ“l gﬁéﬁgd tMér&nbe m@ evafer will be sent

resentin ions to sel ect _an I ovi nf or mat
on G G P4 RO ERE SRERORE. 4 oGV bl 1A  Hprcaion
not Wighpaidsireditole@yddOrte@ymisatiprein maadlf a0vafey GinGeredokédvIata o be uillid in a new
fabrﬁﬁﬁ%ﬁFJo@eF O;I/ﬂ%%rﬁfef 93%0‘? I;‘e \%ri(ed IF% dlQa QC%‘p%Fé?anomz%E ”ﬁ&&e%? ifa
dete@@@_’atx?n 1s mprg thaﬁhcaw@qr pqn@ﬁ reryp@gq e ergmlweqi mjagew & Qp@htloasthee\qur is sent to a
rewdiOptbde@l 1970 (6 BB ROX@S for h AL tbridaioh OREer the REEHK pREXEE170 BRShplete,

Ishbutt o wherein the GUL can use the various input
the JZBZ‘W?‘@ ed{lggdd“maf”f’f%r aﬂ%ﬂf}?@ 3% roller ball, the keypad,
t heWkeelyds dban describhabpenreamndiod emlmrimentaoftr_le\pwsanon\)endiqn. It is, of course,
not Qs%lneetg sgme Wc}- b:orL g@ab@%&n@ {0f @&gpohgnh ot)lrnét}%%olo%ies for purposes of

anlsn1su
descegffﬂ fbfyrwe% %@éefu@ﬁpne@ﬁt)rémrh §j<ﬂt inghe |a'ﬁf"61rfPF85'1176 Hhaf ang fusthgr
com&@atlbﬁland @F&ta@@r@‘bﬁt}(@%&@nﬁ vaer&nﬁf‘aré Y H1dTBAdcORingI IRVt intehtion is
eciated that the jnventio

mter]qu,ﬁo Frglaacc %ggx lbﬁ% rartfﬂn% mowafa&)r? vaﬂz}txorbsﬁl{a ﬁ‘é wtttﬂréta%ﬂ)gg &nd scope of the
appebdrd cloian. i nitiate informati on conveyance. A data store

can be accessed to allow historical data to be served

up and conpared to known present data relating to

sem conduct or manufacturing. The data store allows for

a nore efficient systemsince the paraneters utilized

for wafer alignnent, wafer inspections, etc. does not

have to be determ ned every tinme a new fabrication is

i npl emrented. For exanple, if a sem conductor

fabrication requires a mninmmtol erance, the data

store can be accessed to facilitate a best neans to

neet the deS|red tolerance At 420 mafer Ioadlng |s

e L ) Y o
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| oaded automatically into a desired |location to
facilitate a best alignnent between a reticle and
wonben2226nce the waf er has been properly | cadaT/U$2004/028194
wafer alignnent 430 is utiCiMd$ to provide a neans to
align a reticle and wafer by creating alignnment marks
anqwgdding |ines to intersect wwth the alignnent
S P4Behnber and size of the added |ines can be
det erm ned based on a user's accuracy requirenents.
For r eviation is
1. I‘ e A s?grf%m} zﬁxgmhgpa wafer ?06 qb&)&l% a r?]trcla ( %ucfoagrfsmg] ng), that
d%?@(@@@HHWN@ﬂ can correspond to an intersection
srze toa%agbakgate retrcle and wafer alignnment. A
wafer in g ctron 1440 is en&loggd after the wafer has
been préﬁ f??mQWVEﬁ%HO%ﬁ%‘? 2 A e tplcidr
manuf ackskcomiglipimonessk (162, MA/Mb 116, 210k, 2108) WHchiEsymmetric to the first
[ ection system can
alrgnﬁlrgnq gr% (@3 Slgﬁl 2 Vﬁy eIIO Ella%ewnﬁlréers]%e]ctqo rchlc ccnlﬁrp%a ass and
no@t 1??@‘@@%@&%*@13&(51@?@%3@6 rﬁﬂﬁdﬂa)emmercqrrg aj lsast@cmjigsneet mak (102, 104,
210,\080,80 0d NBHQGHKADD fa%bl’rﬁite%mo%t&iu&a@aﬂgﬂ&n&@%gﬁﬁy QrIdQ\rrres in accordance
wnhmegqjgfgurrng can be, for exanple a critical dinension
anii*™ig" el ectron microscope (CD-SEM. At 450, a
deC|S|on is made based on data received fromthe wafer
2. :Nln ?‘ ﬁeﬁsﬁ&égp%} éfé?ﬂrlg tﬁé’r% %srhge [;rF Ess%)l\ﬁ ﬁE) fh% ! | o%vas'%imlu%ﬂtio :%e%egt and place
at leag} Qag %d@ﬂonf‘m“’é?"&ﬂé‘é ( 1 1? Hé“)\%a*fl@frsec\‘/\ﬂl lepst e ahelmentmrkt( 023104, 2104, 210,
210.2&d,es channel 1455 to distribute to a custoner. |If the
waf er inspection 1440 finds that the fabrication is
not wwthin a desired tolerance, a determnation is
3. madles sysempof plaifrel; the dingolye linegWar Kiaklis dv@043, 0350E25 Wiid 115 2€€ked dlative to

first afd 36N fuRmd e Akrk 'ﬂozofrﬂoﬁ S210) apnot. be
irs ar e e%h ) Irsso(Sen § 21801(3:?18.%62062%%%%% alﬁrglgntmark (102, 104,

210, 2ffiacifsr2 10 F""a’”ﬁfét“é’rhﬁ‘rsﬁ‘atcl‘ BPre andeperorthegeal.t he waf er can
be reworked and enployed in a new fabrication, the
Ve 8 | By DB SRS S S 08, BB B b o
(lm21@?@”W§”€@W%ﬂéﬂ@@”mhﬁlWbﬂéﬂmmsOhgadm@uméeo into a
mafer al i gnment at 1430. What has been descri bed above
5 % preferred enbodi nents of the present invention. It
' HesysepShriaR I Hotrossted i Ppkdetpninre e pinther o gaditipnal lines (112, 114)
requrrecbtn e@ievadeaired adidhdyatithia an AfzntanPonant, sooviopeidedel ngies
for purposes of describing the present invention, but
one of ordinary skill in the art will recognize that
many further conbi nati ons and pernutations of the
6. Pregonhor BOMK AEnddnCsyRER 88, €430 208 QW B Yatioh Jﬂ}"ﬁem employing the
SySlc“pfelgg,lent invention is intended to enbrace al
al téfMations, nodifications and variations that faI
within the spirit and scope of the appended

Cl 0 C 1 er n 18111 C Sle Q St emfor
" af’é’ﬂ?r‘?g&’? Moy z 6% g,%gggrepg% bt gepthrsy S (1226),
cdﬁﬁ%?@%ﬂyﬂzﬁhéww tdcle (1226) i ncl udi ng: a design

ar ea; aukh@ﬁﬁmallgnnent mark (102, 104, 2 10 , 210 B,
210 , nment mark (102, 104,

]1fost%l ment (1 ? nd a|2I

210 , 216 FEg™S ?T ? 18Hh1§ s EfPi®dto the first
aIignn@n@mmHMmeiOQuka@MnM»mOA)Kmﬁuh2n@§pﬁahs@ﬂmaUmromeﬁmr
reticl %lr%%ﬁt%aﬁc%(ﬁt 104 aztl OAl ﬁ@SEIOQP resgecpala re 1cle getnterpomt

i ne G% i nt ersect
rra"ijck“c(aﬂ_b‘?t ong @dgitiopa gragonzg jr@p (BIZ 014) m@{sq:chpgp@lg}as( e ahgnment mark (102,
104, 2f0a.Qil byl A1 &L 2108 uilHe®t0 RCHithfeAln@redcd MR MmeRf angOMPONENt s and
wires in accordance with the X initfiative.
15
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2. The systemof claim11, further conprising a

processor (1212) which allows a user to select and
wopb@oe2md | east one additional diagonal |ine eataS2004)28194

to intersect at |east one alignnment mark (102, 104,

210 210 , 210, 210 ). 3. The systemof claim, the

g. di agQnAlhod &f'@ﬁm(7 }u?ther)codnﬁlsﬂg]&legfng G plaglﬁ at?t%é ox?erLQdmonal diagonal line
degrees relative to first and second % nnent mar ks

(1 12(,1 to uicgﬂact ablegyt @iejlgnm@ﬂgark (lﬁa_d% ZIQM;FéQBe?II %{HD)Q!P]FZ@HI%‘@WPGSSOF'
nark (102, 104, 210 , 210 B, 210 C, 210 D) conprises
. tSV\KS) hlé::,rnnre]:to %}11 ,aallm n§ \f[t{!:%eﬁ{tﬁer] qgorggl%?c?ngmrlgers t<1t ea ona(}f )(/) él%)lgig, 180, 225,
27003953 pralt3pQdeizrgesgdaipt @dhetabgnimas rrpxkdd@sg)éﬂlQAmmn?)lOt &10p).
facilitate adding additional lines (112, 114) based on
prlor operations. 5. The systemof claim1, the
0. pr o BERHHOf pligpinp wefer (Yl 25Rand TS RRYE2Y Sroratliingtiod Gemprising:
I'i ne&ing fddaddinglal fhst mqaulticﬁd dlagon@Giné @VE 1 Bt) e hiig@flent mark (102, 104, 210,
210%2@32?0‘3%3%@ g e Y emEE syt em (1330, 1430)
andmans/ferf adding a4 lpast @ratadctmnéydsgcemhemkwt( hg. tllgo Eyigtaw mmofe accurate
oveltdy@inn . 7. A nethod for facilitating wafer alignnent
conmprising the steps of: using a reticle (1226 3
i ncPEReN fAgelectingiand plarinagt least ong aqditioay! digpqng) ineh{2, hidy fe itergyet at least
one A1QAmen? btk (102104, 21 200, 2181010));utiiddiid agros8@and al i gnrrent
mark (102, 104, 0, , Oc. ) which is symmetric to the
first alignment mark (102, 104, 210 , 210 , 210 , 210
) with respect to a reticle centerpoint; adding at
| east one additional diagonal line ( 12, 14)
intersecting at |east one alignnent mark (102, 104,
210 ,210 ,210, 210 ) utilized to facilitate a nore
accurate alignnent; and8. The nethod of claim7,
further conprising selecting and placing at | east one

additional diagonal line ( , ) to intersect at.|east
one alignment mark ( 02, 04, , , ) utilizing a
processor. 9. The nethod of claim8 wherein the

di agonal line conprises at |east one of 0, 45, 90,

135, 180, 225, 270, 315 and 360 degrees relative to
the alignnment mark (102, 104, 210 , 210 , 210c, 210 ).
A nmethod of aligning a wafer (900, 250) and
nmeasuri ng overlay error, the nethod conprising: neans
for adding at |east one additional diagonal line ( 12,
114) to an alignnment mark (102, 104, 210 , 210 B, 2
10C, 210 D) to facilitate nore accurate wafer
al i gnnent; nmeans for adding at | east one additiona

di agonal |ine segnent(l 12, 114) to facilitate a nore
accurate overlay; and neans for selecting and pl acing
at | east one additional diagonal line (112, 14) to

intersect at |east one alignnment mark (102, 104, 210 ,
210 , 210c, 2]0 ) utilizing a processor.
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