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PRODUCT- RELATED FEEDBACK FOR PROCESS CONTROL 1.

TECHNI CAL FI ELD This invention relates generally to
weem7oaedsict or manuf act uri ng, and, nore parti cRCEMISY06/032921

to a met hdRANLTGBBA BEREEERRAGHK BORPROGESS €ODARDLS OF

process control using an end of line (EQOL) related

par anet e¥-. TECHNACKCRBIRD ART The technol ogy expl osion
in the manufacturing industry has resulted in many new

an dl“lilsﬂﬂ@ﬂtﬁixlrédﬁes%ﬁlﬁg ééﬁ]ic&guo%r&%ﬁnﬁ?cﬁﬁ‘m% -rl;]gcg %rcj: L})axincularly, to a method

rocesses artic
end LR A1 P Bt Bfpl i o] el pfamter
i nportant steps. These process steps are usually

vital, @ndBABKGROVND ARBquire a nunber of inputs that

are generally fine-tuned to maintain proper
marmué &B?zﬁdél’ogﬁ eikpRiBh ErOthe mlmcm@uﬁ%w & rgsﬁl#ted d‘ln many pow and innovative

manﬁcfectunn I'OUCt or q_, | CeS r? urres a nu er o
ess’ Cf’séeﬁs t8 aé/rselgfné : urﬁlgCRl‘g‘ﬁésss sRerficelariyd E@F@qucmr manufacturing

prOC@@@ﬂcelbfof ¥ longe mueniersé impotem thiepd. (thesipiodsd sBdps ard Th@alN @l QlBtherefore, require
a nuiBeP§&puf that &d é@ﬁ@rgllp Bnd-Dieli Itoarllalrg . %}Qr manTuEa?H ring control.

senm conductor nmateri al, Icin
sem conduct or crystal |nto |nd|V|duaI waf ers, the

f adbg gléltuﬁaéﬁresqféwgone@toe Hévisgs reatines mgumbeo af dlsqndteam‘bqengsxeps to create a

packaged bditicohduk®y devic® floRAGaP @&Jﬁ&ﬂ&lﬁ@yr ﬁﬁgmﬁ' Pl"ﬁe vhifoRd bxlacgrssgsf from the initial
er ent from one

he £0 ar.e.
~ growgln% egg}lécﬁgcﬁgtorerélftg a? Zﬂé dShflﬂ%f)f ?lﬁ éenblf:o&glé:gog égrstﬂ,alyto ddividual wafers, the

fabruﬁgqnf aeaetchine, cﬁoplﬁ@ p@n{mph:atmg;f ercthel tika)gto | theC peicka@ing ahd Aial testmg of the

compﬂ‘eﬂiatdash& Q‘b & ereBt foRNnE erothgxcanﬁ qge%rahz(e':@ Ref @l hr cess?, l%ay be) performed in
across a gro

roce ste
dlfferg tmaréuoaﬁ: r1 18C[atl%5fhétr°§£au§$%§fqt ﬁ)élgol'sglfné?sr ed to as a | ot.

For exanple a process |layer that may be conposed of a

v aftretally, @fsetchif f)xfo%ﬁl’gtsteﬁs&'& Périoathed a&ﬁsé ahk@ouf) Qf %@o@ﬁ&&%fe@s sometimes
refen@cgtg]ag:g)f&g %I' 8{&;}3}‘@ g;l;?ces!-%g% %18‘{ r‘r:lae rHe c og'et t %g%gty:ogé E‘?renct)fnatenals may

phot or esi st acr
be fo%fi AgoSkh Wowgtnbwqfqr h&srealihy p@'@@hﬁ ilaq@eéphofbyegstmb' lby/ formeed across the

procegstlgybr ik s/a phcﬁolitﬂitaﬁﬁbhv gﬁl'fnﬂl[uﬂe Gy RGP §lf$ et&lﬂ:@ocgs{s QGkeR Performed across the
procegsmxr us#%hggte% (ﬁla er g :Illgt(o:r sm?gs X aelgﬁI(T ﬂoﬁ(?l{lr%;lr(’?:fﬂs ?Fgltltp &rihgformation of
Wﬂm@éﬁ@ﬁﬁ§fﬂ@§§u¥é§Péﬁwbbﬁecﬁshﬁnmhhempboaeessmmyﬁmmbﬁwgh:dmumk

btmctﬁreairlﬂlﬁﬁ&to[’@mm tih§ dreﬁ’eﬁ isofa8¥n s@ﬁﬂm &e a1 AALQ a@njogciﬁ é&gs%ate of the
cture tors. tIITES trench

smisS G S« Bt F RSP SapS ) ot S ciisss Ophesame of an solation
structige thafcanghe ased fis atshpblow trericle iseladian ¢S0T) sivafuer t 0 | sol at e
electrical areas across a sem conductor wafer.

exﬁ@m&f&&rlﬂgtobl? Q/Etﬂﬁ QJAIIC%LJU%( ujr.n%fa% hat fa% 123' tl?/ﬂeL gy comnllumcate with a

S | ow trench 1solatio
manufglfélﬁﬂg g@{lqwof ap?ﬂg?rg ofjrecpssing modidesq Bash @g@f@@i{unng tool is generally connected
to an rmmprﬁ@chmcfrfabtg flaétlehllqin)éntt JRHER ik YoomREMIR & 3L BhiNd §n|ﬂ;rf§ce to which a

manufﬁg?tﬁud% gési\tv&f( llsrl%njegt%ere y facﬂqtatl% ne%mvﬁicgtgg;g{;)\gq%g %?rlarrll g%acturmg tool and

uring
the manytasiuing é{jmf\borlanT@qxggcbm merffiqqtcelr tagely BEhertefan pivettd process control
(APC)ispxttedt, fENS &PCSy&fféﬂﬂﬁiﬁﬁi&s@Qoﬁt@l &ripeRbN&n bl Sl ac %ro%zgmm zgl@omatlcally
retriev ﬁﬁ{ga &ﬁécll'{o é:xre]:g.lte aentla\{l\ﬁ)tr rll Sasonnect e thereb
aci Tt ating ConmNT LA BrE°%5¥t ween t he nanufacturlng
tool and the manuf acturing framework. The machine
i Atgarefl Albetratea A tyged eengidonyuctoewsdan s, athe %l@mﬁaﬁﬁvﬁi@er PE5QEfEaRy includes

a pluraﬁ@rdt ﬁl@llldl.(aﬁP Qco&i\{é&ﬂm 10?]- Qﬁn%ﬁ’ (i o SG¥1§§ g f(nown e% rﬂ% hfz%?phy processes

d SCri whi ch can be a “so e progr
an eq&ﬁ‘?%‘ﬁétp?t@me? tj?‘yﬁf &t prletFeiy map be fgamed agrese a@opr fmoregrasese tapergthat are to be
manuf acturing process. Figure 1 illustrates a typica

sem conduct or wafer 105. The sem conductor wafer 105
typically includes
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a plurality of individual sem conductor die 103

arranged in a grid 150. Using known photolithography
wonorageds and equi pnent, a patterned | ayer of PCT/US2006/032921
PalgsPRgt O eagh o the rﬂhglolﬂ@glfapirymmdesacan E$BSUBIPEOCOS 1smqﬁ<eu)plsee@ﬁ§§ by a stepper on

singleay BilSlpIE bRt Oiaro@mtn% aPg timé) %Egeﬁcﬁ g thd%%ecﬁﬁr thotomask employed The patterned

cess an exposure oces
phOthIgSISt pag?r canobg B 8%/ zhga;g Bvxng e@’i}%&fﬁ@@”iﬁn"@ ph@'y @ex‘(tjqnnq:ﬁgnttheplhl@erlymg layer
or laéﬁcr%of m@rqu,@(gap lagersf pllysidicdn] m®al ofigRRHEY rﬁ@r@lﬂtottrgx%feﬁ e @e‘sﬂcréd‘foattem to the
unddﬁlpi(ﬁé %@as kl“h@ f;mleﬁbé@ ‘fjayerTJ? gh&a{%s'is? Esnc%%f)lp el%rsaité Sof es s8> line-type

uring etc
fe"‘“‘oles A °P6’8?gft81ﬁrfr%a"ea wat aff‘eto bsraRdictsd ipap qnﬁ«y@mg pocebselger. s of
naterlal e.g., a layer of polysilicon, netal or
| SUlnain0 e 1, owd R RS Fn 1R HRSHEEH ALK GED i cepied.
I I t.t
man&fﬂ:tutngfs L'{Hﬁl %Ey Xelterllxgme afa XIE ca" palaucé gt| 1%% iﬂg fenf"g}‘faﬁ refl éﬁarrme&ssig semiconductor

SI st
wafeg 185 (bloplf Hax tT§1}9 éeaqlséca{a sieped delermipjng Iptoptgs doytpd pzfrﬁﬁ&eb;ﬂ' f&é‘pr&cl?b@;hg a batch of

semiéoh@uclod whrers &P A Eﬁﬁe@&imlnai fh MP&S& s}ﬁ% %fée%rtg %(?h‘?eve a c%/rgun type of process

r ow_t o ur )
result }él Aaa{se[tg i VéSas Flu & tgF tpro&esgxtgeglgn ftlfeorwnp@cta@gﬁ@qt@u direfits various factory
commaqq@ﬁ(a@ffgpm apgries pErenesseraporticiaeh m'sﬁﬁlcéhdtl(ycﬁ@vaﬁfs 10$ @»(UélGQZO) A number
of cohd?cﬁﬁaarhrﬁetetr@fop&nﬂaﬁ}éft r&{:res%ﬁF Q?’ Tvzggrg‘) grg?fsedet drgmg qgn?e‘i-ltgcq This may

ummwalw% Oa block 21 eads to a St
eI HRe dIBW$Ee§§“%%ﬁ¥46PIﬁﬁ?ﬁﬁ%@@¢§sﬂb@mpﬁdbﬁﬂsmm@sOfWMWB
compgnelyia biHfactfry srefibconduct or waf ers 105. A predet er m ned

pl an for processing wafers to achieve a certain type

of il 85 X %§£ern1 ed. Based upon the
or AciaRa Rt il R i Sl vof Soiia e et gol s d may e

rocessl
vam{?g (Blesti 339 aHedwmbg»n@@rﬁeﬁD@M toolperefdan mapbsesed BSpelﬂifrm various feedback
adjusfafete ﬁ&&ﬂﬁeqti@@ﬁo@sstsﬁab @hocﬁﬁﬂﬁ e’ﬁﬂe%@ﬂ%&aﬁrmw tﬁe t§ol state data may be used
t6 6o &k% ran Aete éd nmber Ofb cont rol araneters
R e R AR R AP——

con
may b&ﬁgfqnneﬂaémcpﬂs eelnts Fithesprovesying oyl dBerd @RI 13IBRH data is used to adjust a

WMmﬂahagaﬁ@mng&ggglng, and tool control paraneters to
control the operati ons of various conponents of a

q@t@@g a fab. At various points throughout the
pr ¢ Ay (Slfe rreblempaafseqiaied it theotuoery nebteleeyain thé dct tharolarious external

(relatige ta the mehaifaatutitiyardaFor &lﬁ@x&él &h@[‘}kes( rba{yQﬁ;l}Se 1%3@ detemﬁed%ggsghvms to become

e used perform

ineffi 0 en,_chan, ! 1nt e ex
i c‘?eﬁ{ & %Qédo r%:&)tp gﬁthog lfzst 2 the ta {ngl tg:a o 36%@?% faf)tpra dhet e not directly

varil ous nment’s
assomgtfdewth( WntEdiag Moyocess' lepergtiorscib dhs Kat)l atap pamg the mbduericlimig] system to place

prioritg b@ tveferl &hno ﬂ&gerbﬁntlﬁ@@sst&loﬁtg’ ﬁp&%ﬁﬁﬁpﬁ IhQ fnar@g%hrqgé %g} c%ange after an

1 rro rs b st|n a subsequent proce
i S BEESP 8 eae pTied 1oy S Sl e vay bl eolasocesor)
prompipg dypandfey aﬁqqendpﬂpo em@mg Shis sarmakhite Ritial PRBSH@Hhess efficient.

feedback data is used to adjust a partlcular

roble

S Uﬁ&ﬁ&ﬂd@}n Bne%egt@@ §t§ra§t£r?sﬁcs ral-zlﬂlcf‘l%re d e]grf)%ct Ig]a%gtta lfyali?fforfnﬁlﬁta series of

oci at ed he current
process/%?pis SIU%wge& ng,yﬁ:éql fO(‘ Flé@lfé%alﬂ‘?ﬂé of the mrpf@ssppaqq{j‘cfrggct mqth@gw&ﬁre alfowever, the

requisitgrinfprivgon n@hired e g R Sotilyati6R WRendt b@reﬂl‘i@ o HEC AW qiarge number of wafers
have b&h 9&)@8%8%& NEhe Qth@ Iaﬁthé S Qc%c(s: n%ﬁmen? et oﬁﬁ&@%&%@a&gﬁg g)tegtlal process results

Ite often, changes I n He' X
and im ?nﬁlégslgodff‘g@toasrtg a¢4igt ofzprasespry in quiqr eqtrdeypiaesidi cad eflinviidfidiencies in
producc@rformadek.l Ng t he process operations in the fab) may

pr onpt the nanufacturing systemto place priority on

onger nerit process priorit For

\Qg‘%&e &' ‘f}ﬁ"ég %eé? suehy 38 fhepess feethe Q?Fratwg@f m@%rcmsmg tools, metrology
tools, efc fnpy zﬂa}o cassbsrdstetmitaiohlai Foctie dad th otk NAREre fothe-art systems, changes in

particul ar type of product {e.g., very high speed

processors), pronpting demand for a second type of

processor. This may nmake the initial processing plan

|l ess efficient. Additionally, unexpected

characteristics relating to2za product nmanufactured by

perform ng a series of process steps on a wafer, my

call for nodifications of the processes performed on

ot her wafers. However, the
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requisite information required for such nodifications

may not be readily available until a | arge nunber of
W(Naﬁ(HV(EﬂZlS\M@";, beampyocessed. The st at e- of - t he- aCt/US2mk®32921
the BtoRvfopipdnent or giterha) @1009%}'@& l@rkalcwipadtiidigtlpdi enths @}edetermmed process

planxha® @@ﬁerdll@ Stk kScotd ﬂ!emcémrah&g Gglg}atl% %%Bﬂnﬁﬂgint 8 & é)ro(ﬁiuce a particular

type | rocesses . in order to
yp &}#ocess re & (l &t élr%ll’tlglgarlt}fperﬂf m&edp:gpwt%%@é 1s made sometimes months in
advangp: tﬁ'@qaerquetermmtl elamadre mhaﬂgﬁ@;ed B)Uﬁlh)ug’iﬁth@ hﬁﬁl@@ﬁrlﬁoosygtaﬁ Meanwhile,

varl@ﬁeﬁt&ﬁdl QP ex¥rna¥ a{ahéayﬁlap Baﬁxe%vmcﬁ Sha %81 & hg ﬁdert]ee lngqy %IFPS t% be no longer

optlt‘num The e it_l %y SOh cause !
| S PRUER BPGhP changes &y the warkg: dfmﬁédsaqnﬂ/ors%r@t Eﬂnlket forces, changes in
prOCQSH aengiignsi within, the, fagtory bvefal, aﬁd/@rcyangéa mpaasl St inSss @Sals@ﬂﬂﬁreﬂﬁ&, performing the

10C t SSP1 SC 1, ] 1 11 1S ge
procb 88! Vet og 00 uf RULerbd il fs R o npleligrigito processing
operlpRe P R, b abek ¢ Fs@ae@tuwmoces@emam, A

commtnent to produce a particular type of process

I e Debignefsi ha® atteﬁpt&ﬁfot dll@ﬁit@ﬁorﬁeycﬂngcll}]e?é gfo?lglﬁgéeagrggdlggl %e%(lﬂ)ack based upon

prOdlgCIt (ﬁpu? gﬂrlfh’)eﬁeé thls fngtﬁ%d dg?SéloE aglgrﬁss é]rlrﬁf %?@@IW dessiibsd glh)vq, fpsluding changes

pre
in thﬁ%}ﬁmsaelﬁmmdhglns?sltf@tnrs Msanwhaple, stawadfitleus systine @é’iﬁxlalbod'all for adjusting

the s@d¥dpRdcB8,lor ‘BQ%&%&CMSG@%H bhe ré@%yggﬂggﬁ%{)ceiss i edgac}( ixﬁnaétgat is received from

adm%hgdetern1n%ﬁ gLans to be no

aeﬁ;lm  plocess ; ﬁ%ntmﬁl@te@ enopeh F?eadﬁraqs l@@;pf t@j@mlatmg to end-of-line
prodta:h@tegrA@uthgqily naridoe extérodl Cetrs, S0 BJASkd: Ghaﬂﬁe@ @&RSBusiness goals may not be
efficierflly qactrésgﬂ By Wit Bét@otttme-art ?sq Q" ¥y, {:ouidqead t %ﬁ%ﬂh%aql%to various internal

ore / §S|ness goals o "he " en
X{SP& d %:éo e s? m@é%‘blio%séf EHEYEincHa fbpsigess fabter aod/erdek ef fitakibaditl in adjusting for
interng] rganufpguripge peblahd y al ready i npl enmented into processing

operations and therefore, leads to a | ack of
Desi gners have

fl % 4sjent 1n¥en 519egte(f tS Ion% er ations.
at terpt ed 10 AT SFET 8 c¥Beratings orahlsaskredicing) tasrffeqssyof one or more of the
Pm“ﬁ%@?ﬂamﬁbwﬁeedback based upon product output. However,

this nmethod does not address all of the probl ens

descri bed above, inclygi Qmﬁﬁﬁ busi ness

pl an and/ or internal l e,
cal| for adjusting

St lﬂtoge a(g ecttol?ﬁle grregentsi vsértlt{e()ﬂ a rﬁ G m{I‘ Esg)lir%%ié%%e o%éd)rqgijb@ ﬁiee{iqq@( for process
contrql eM@tﬁthgﬁ ﬁatbfelaangrjp o fssworkiieed baskivel gnaind bhmt pdrﬁneter relatmg to the first
workpiee€ Birstefled I THNeR QQYHQ §£rﬁlﬁe§éplpgo%1§t§<§ ]ywtl-lrﬂl %ne@cq Jape A process control

ddress al
assocng[gt?/ {]h d BB{ahty g x%gc:'sseT pﬁffm Pn aactcg_nd vm]aqwm @nagjupt?d based upon the
correlafige.i ous ext er nal factors such as market changes and
busi ness goal s nmay not be efficiently addressed by

S Uk Ehoﬁltslagsl%ctcbff ik Bx%seﬁtrlgveﬁt}g%t a H&hod-{shpﬁ(?Vécﬁﬁ gc»:r g%%pgé% aprpypt feedback for

nefficient reaction to vari ous
PrOCﬁSf goélfrﬂr é ﬁrslt graffpsr}bpeff@rmgd 191 & figsf workpaget. i Metrotogndntatrelating to the first process

of the yugpirre $sredeved. Q&n DAL 1GE phratdter QJlatlilé %)ﬂlekﬁrlt |VJ6M(p14e<Q is re%elved The end-of-
line pa?aq{e{éxs'{ohﬂkqn;trglro%}! (‘.maelsr &%lalat?cggkrégl%t g[l Jp.l%%brﬂgtmg &t a sgpond workpiece is

sent | nven
modelqde 38¢ medstingcof Hi endtqq@ngfafa@@i{elsls bisedoupen the camBlationoF the B&- of line parameter

with thp hetblegyalats e Thef st hidcAHAY 8 secald%e%% %orln!a\%.?\g—a second Workplece are

S i nvention, a mnet
am“wgP§e gﬁ&%%%%m¥°?mgﬂl gﬂ%’ﬂ@?“? edback for process

control. Metrology data relating to a first workpiece
i & anetheiasped of thnpresad inyéntibh, Bencphad R FRERIED fbﬁﬂeﬁtﬁrﬂ@ atp%dhé’ﬂ ?eedback for

T
i;ot;zsi dgﬁtﬁ% rﬁ{sﬁ?ﬁ:@s@\%pkﬁor&ﬁdﬁ%% aeiﬁ'i(s)t wogélecae S/Iegol%yﬁgta 6@2@@ to the ﬁrst process
LB PDI "5e8Yc AR eRtrfiing prrameist trlaiia tp fhe Gfst porbmes Sessetvel. Mihe end-of:

performed on a second workpi ece is adjusted based upon
the correl ating.
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I n anot her aspect of the present invention, a nethod
is provided for performng a product feedback for
QﬂmﬁﬂE&MSmmtfowuﬂH“hI(St process i s perfor medPap@Is2@e6/032921

lne Prrynagter W‘kﬁ?t@w}’ Nets rcm‘re@geyl data-ofdihaparaagtet Rlatikdo b isdcdild workpiece is

modpled) CEhE &O&D:ﬂmé $theVl§=léi ki Sﬁaxhe?elr Es??s%evo > ﬂﬂ}eé‘grée?atxgn %éléeeelng %fdme parameter

I Ae t
w1th$% ?af i Ergl?pé OFET apd atsacopti]%ro?fésttp ?w@n@ép@magecond workpiece are

adJ“%S‘iS‘r‘%aséﬂ moedle mpdelienef tofend-diviee paanawet er relating to a

second wor kpi ece i s nodel ed. The nodeling of the
correl ation of

e n dﬁ Qhrot‘hla-lj a@ﬁct%@ e gﬁgeg{ mvegtlopl\?asrfel%ho 183)??_}/&({‘1& &r 8 ma%ﬁ aprodpgtdeedback for

-of-1ine ar anet
pr°°?sf F°§}F pr%eéfé‘g@' Bfgrelating do o erkpieco deserived  Dea patifion rmstkdicted end of line

paraiggie mel@ing & the ehopiedeis Gd’éﬁvea r Q’hélgﬂe&i&&fv‘gld %%@pa%gﬁ r ks t?:grrelated with the
n anot

metr(ﬂpgq'%kth ny Fﬁtah%r&grregglglﬁl% proce gsntf) %?]e%g%leﬁﬁléqqél& Woglm}g?ed@gdd@t@d based upon

ect o
ec? tl’Eﬁerformng a product f eedback for process contro

A first process is perfornmed upon a first morkplece

I\/Etlf &btﬁ@)ﬁsp@@%@th@ ﬁles@ltxt nﬁlgntl%ﬁ) tnl(}ﬁm«? s rp?otwdgc{ 8rc %(le xi;r%r}g atplpoeduct feedback for

process O 1?01 .S recel Ve

re syt relqting to\l%?’%’@“‘é%@ rFC§‘V?de cléthutmg'lfhe predicted end of line
parangetee rebfing e vPEip&eeis e{celt'eﬂ Dhth geldtibg toQhn Qet¥rnsl 3ctor l-e?atmg to processing of the
WOI‘k}Q&E rsexjeéﬂv@&j Dﬁpreﬁiﬂﬁg tg e]mal B&ﬂr rﬁetgr;rlg (raoe{)rg??gssr%f%g b évorkplece is received.

The 0! ciNOf piece I's mod
péﬁl& 29 plrfie PHREEYE isetorrplaiedypishettie. mptoniogy [defa, glor exetnalk faddt, @fthe internal
factort e plenitity Gff +dniafithg padcal® i€ be Phrfokineli tﬂ@onnfﬁé ngxlkﬂg:\é 19% d I;di upon the
correlbdng St Process and a second process to be perfor d
upon a second workpi ece are adjusted based upon the
nodel i ng of the end-of-line paraneter. |In another
aslﬂé@qtheb@quch@ thyr reesem invéntive A bYsGM, is I&O\H&H B QerkcEmig © YloBROfeedback for

proceds QBnt@E r TiRr g oiathp E)IQQH[CIBVCI‘H%% qg}ﬂl%é‘) I \éV(():re 1gcg %1? D5 31%8 gotatrﬁller The first

contro erlse%aQ% dat re ating to a wor
at F%‘r@ tan %Pdﬁf @mp érflléﬂeréﬂ%amg)fo thy W@kpmer witherhatrology data relating

to the wetkpitderpyd provitihieedhmik Kk € ﬁide&lgra[%Gﬁdh\&&Q‘ prtoe]-elgﬁstagg eﬂ1'te Q}tst%ﬁ{ also includes
a secoﬁcgl cbnRé11e} ioj‘lﬁ?f(gﬂlrttﬁé%}ustfng ?th‘e: ﬁlrocrzegs ste oc’é’l\égssg%tene ggooggudrés() a grocessmg tool
orerayly PR eicnt ek hersesetins ] sbet e apiomorgicce

the correlating. In another aspect of the present

invention, a nethod is provided for performng a

pﬂmdﬂll(aﬁotlfee exghacking PreseRt iRCRRE, aCQ)Hﬁ)ﬁtQJ real%ag‘gt?é Ergér Xtog% c?vice encoded
ece i ved a rel at
with nfs@tllcﬁsds rfggprg eg f x%oonln a prog?cé%gcﬁ)éﬁk fPre[Pr%ﬁeﬁs ﬁ;@ntrlob g'he computer readable

pr edi cte
progra%(ﬂtoka‘gp gEVé:e egch@icyitlv g@mc@; that ehat éxagtetl by arboeqsﬁt&r petorms a method,

comprifiag tredeiving ddd1628 dhi® reRERGE 2 ﬁs%r@iecé R %%%%ae St %nee[farafneter relating to

ta relafi to an interna
the first @&%Jlecg correP?in th enfi ﬁ’f;h‘ﬁg?ff&ﬁteé with the metrolagy dakay and ppjasting a process control

r0cessi NG
asso"‘aﬁ?fl &t e ploglite nfcbr@f:SSfts itrfe ppimaeih e secbiil Wb led bade® GhowkHe BortldBng.
netrol ogy data, the external factor, or the interna
factor. A plurality of remaining processes to be
per formed upon the workpiece is adjusted based upon
the correlating. In another aspect of the present
i nvention, a sy j g ! g Eor erformng a
pr oduct feedbac%hﬁgﬁh%¥§g;¥(ﬂf “% e system of
t he present invention includes a morkplece and a first
cOirtitivehtlo fnay E@&dﬁx’stﬁ&lt byG&EaEAQ bl 1 foilﬁvn?gld % I ntta(?(ex{ ]F’]l conjunction with

ar ane ter

e aco e b M P b BT Pl et e n i
mnrkplece, and prOV|de feedback data for adjusting a
plurality of process steps. The system al so i ncludes a
second controller to performthe adjusting of the
process steps. The system al so i ncludes a processing
tool operatively coupled wth the second controller
The processing tool is capable of processing the
wor kpi ece. I n yet another aspect of the present
i nvention, a conputer readabl e program storage device

encoded
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30

with instructions is provided for perform ng a product

feedback for process control. The conputer readable
woredraedst or age wdemisce encoded with instructi 8as/ush@s/32921

wheligus dd ‘!SEdeSbfy stahzed) mipridtien of peshioondect@ wasi B, may be processed by a
semiz6M¥dr Sdaf\FacrbifCSldpl,Ng mMetrol ogy data relating to a

first workpiece; receiving an end of |ine paraneter

rel ng to the first workpiece; correlating the end

of 1$“ﬁee2g5'éffr%f?f‘étﬂéwcw flapictioneot prpriar ent meflyoddertpepcessimpbemiconductor wafers;

adjusting a process control associated with a

pl Wigukd 3 y{luﬁfatepﬁ(lﬂb%}s ARSrath Qf Qesyé?e?rf Eéﬁfc[ﬁ%da 9&3&% c%x%?o? uniit for controlling a
ur ce base on the correl ati ng.
ol f BB RIS RS P AR oq9HgFtRs the prosent invention;

understood by reference to the follow ng description
t alfeayre 4rillsioatgs a note dotiledibiobk didpentdepionER 3FWirtdss ARV MR 3, in accordance

with lofk iMRir & u rals identify |ike
e enen?ge&m£§m&ﬁgﬁﬁlgﬁgfglQE fgure | illustrates a
¥J|zed depiction of a sem conductor water that may
rﬂ“@ée%eﬂes lgyplogk diegmine depittiatodp fasiackfrack af tierpepdsyt Sde@atk provided by
the sﬁte@iﬂf Bigute B lik 4¢8drda88e8ith @nef 111&%@%&%0&%{ (ﬁ‘ttﬂe% R inGnétin | or
art method for processi ng sen conduct or ma?ers | ure
3 |llust ates a_bl ock diagram of a systen1dep|ct|ng a
cehEPEI® EBREFS Aqyhat FeBFtiof Oh 61PRS| 2PsPFigEdawigl 1imethod ip agfordance with one
illustfaticstegbydirgmigs 0 @retedt intetionaC:@Or dance with one

illustrative enbodi ment of the present invention;
bl ock dlagram

F' gféﬁr@ 741111|st!ra¥el§|§tmoget<§ f?éﬂe% ﬂﬁ’r ?a e}ngt:lolaﬁs gle gtep ?ﬁ'?eg@'@éﬂgdé’ﬁ@@t feedback

rction o ocess
proce@ﬁ 1eribrd dn Figura fs inpagroidgese withadiluveatdd eabodidiat qirie Nt invention.
invention; Figure 5 illustrates a block diagram

d eWhﬁJ %@ﬁve@ﬂ‘lonfi‘s il&@;gégé CEA(va @%%ﬂo@ Ecah%% alpdr a?ternacilve I‘ < e d b a ctePPbodlments

there(H.howded t he systemo accor d
ORI FIUEY P ety ShEgupirimibe 6‘?‘”%?@% redenit dpsnwmn dsfal. It should be

underftpqylulroave G, itat thesdescaiptem hareifh bOyeliR einbcgRh 6 ts'n@ﬂnt@xfde@tto €R% the invention to
the paﬁ‘&%ﬁpfoﬁ‘ﬁsqgsclwﬁe& rBulao rﬁ:fé (Q)gtgar% rr}[e &en%gndg ?oﬁ%eoverﬁ@ g}??l? monsamwalents and

It |l ustrative e (0)
a emffivaﬁ?lléng?mh}w ﬂaféflfﬂa?flé go0pe Ok the elv@e@rms Idefmed Yydiw appvadet] claims.

depiction of the step of perform ng a product feedback
process described in Figure 6, in accordance with an

i 11 ustrated $m®ﬁe&@fﬂ%@ﬁﬁﬁﬁ&wﬁ1\%ﬂf on. Wile
the invention is susceptl e to varrous noditications
ar!ﬁusﬁLJvQE Eun\élﬁs the m\fentlo are des%g ogvdlthh ng)?eé&%[ﬁhq% glgr?tf&rlilat all features

have been s
of an aciugl ng).le&eﬁattg@ gr@rdpqgglﬂ:dpm thg;@p@;ﬂcatlont Itshilh uif dodpe, be appreciated that in the

develapmele R}S h@Oﬁlch RﬁMBMﬁ%dlm@:xﬁ a%ugfeﬁ@sn%g;%ﬁlgﬁtﬁfoh g{eclﬁee ﬁ&ksﬁ Inay be made to
achie elo ers 2O TEALS IaS 1aI
e B e PR B G O e e it e constin,

I nventi
which g vary ﬁ@m g_qeymplgmegtatlcmtte priothen Mageol@, iC@ll @€ applekiated that such a development

effort FARdhi bd GﬁﬁpleQ Rfd tlﬁg-bﬂnylﬁln?gnﬁa& ma@n&-vé’?tlhélgg %Qtalr}ftﬁ%e fur?‘ciertakmg for those of

nd, scope of the Inventio
ordinatys ef“ﬁ o %ﬁa‘f“%éﬁeabﬁ’b‘%h‘bfé*as elofRs.  MODE( S) FOR
CASRYEVGOUT THE I NVENTION || lustrative enbodi nents of
t Hée preseg mtverion @illéoel 6 Gdsiribelwibatondace l(ﬂhé J?t@chlecnﬁg%ﬁag S{Jan(a{ls structures,
compuf&saﬁﬂo@eys’ tod’]sOtd élaskritentsea?et fle%atlcap Qeg{c? % in tgei ilra%géslefg;e @Fp%geg gfn explanation

| are describ hIS Speci
only apd g% 9 nob‘e’s%lﬁrﬁl?eéﬁsﬂ’lt e’élenlﬂﬁawlth fetailfihat de\wesll Gpovend tiofe skillyd in the art.

Neverthdlesd) ttaciktathdd R4 Iafiﬁﬁlﬂuded']télmicﬁbésand explam 111ustrat1ve examples of the present
ec ons
anCntlbI{Tp lrﬁ‘é‘?;@hﬁ%ﬁd rflras S usec{ irlerem %bo& fble Cun&eésg%gg an% H%cﬁpreégd to have a meaning

achi eve t evel opers s
consistent, m‘ﬁl ths pradstsignding @;ﬁ@sfemr flsednd plraseqaidthipe ki@ S6 the @dlat@drt. No special

constraints, which may vary fromone inplenentation to
anot her. Moreover, it will be appreciated that such a

devel opnent
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effort m ght be conplex and tinme-consum ng, but may

nevert hel ess be a routine undertaking for those of

Womh7ma69,45 Sk | wipmet freg art having the benefit 8€TiUS2®6/032921

dehml% A<eimeer pippss, iy, @giefmtition thae R tdiférenyirdnl the Gme@ and customary meaning as
undgle®d by hed skliddhn 1ehE Eﬁﬂ&ﬁecﬁ 0 bd Pﬂ%hé%t %%grggtgnt Urage of%ﬁz Jerm or phrase herein.

To MALJ t ruct ures, Wouters
° sy S)h%lvrélag? tee 8 ¢h gl?fﬁif ISC'Il . P &ébqvﬁlaéaeciahmﬁqii@gdlrea\m megsing other than that

unde#ﬁﬂoé bysqggleql)grthgmiiuaMQSlpBamh daﬁﬂlltlyn will e &@redtSy sbiGorthQh the B3 GHaBon in a defini-

tiondl F@nBi 1R @iFbtly] A0 BRI RBu bt vel | known
to those skﬁiled %ﬁ thg%ardgﬁhbvmé¥%ﬂﬁmn%” ﬁ?nm” ase.
ached drawi ngs are included to describe and explain

at
il fPﬂglP?sélf fhg éventignid sarresfondipgdepilaisiastiption we ptesaard inkhies of software, or
algonjtiomyd gndasyehbpiler @sresntbtmed oih@feﬁhghs SA0kkkOiR eerHlP £l 5&1}%?69 n%emory These

descﬁﬂ?rBI%raH& hrgg:ntgt%ng arfa ﬁue ones h]g glﬁ%%g Iﬂr?ltggrgtgk%v thayisedfectively convey the

under st andi ng o
substance pf their wask toeghers of nghaemx skgkih the Mo spelgdr s the term is used here, and as it is

used @erfeﬂal‘ﬂy sl o@ﬁbeﬁ’éd 3 bt 8 EdMcBsisRA @q%grce be sps le%lm 0 2 desirc Qes}red?esult The steps are

er.ent framth di nary
those agk‘m ghyglgal TRy %’flbso g plﬁ'?lc H@g%tleg kpsfuplgfd thplfghtnpf.gle@psprllyﬂ these quantities
take qhﬁ{ogrﬁ@f@gtwp]@elmlcplrm hnagdtld}}gnﬂm;sabﬁtoeminguﬁfbg Brafiferded) @orﬁb%feﬁncompared
and oﬂiémﬁda E’r@ﬁl@ul:ﬂ&r @t’ s prdven Eolﬂg‘en@ﬁgaﬁmres é)rlgc npaﬂy }or regrs]m?s&f %S{E}?fl Hyee, to refer

to thek nﬂs g vl ave a specla
ST FR e eﬁ‘ﬁf&ﬁefyw%dhawteswmr e préfmrige. such a
speci aI definition will be expressly set forth in the

S pE& clobidba boradini niindd héW@fvérNhdt ia® Bﬁdhes%ﬂfk%ﬂJ Rals agé HBE tans(yclated with the
qmmﬁ%% uxgc hmym,rov des the speci a efinitro

he term %r ase. mﬁ’ro P PO HEThIFOS Plioth e %lﬁn“&?f"d Unless specifically

stated ?}qu@gep% GF r;rsg appateryi framy thy eBscussipd, i toms andh Br ‘@s&ﬁh@gﬂ’ el computing” or

“calcﬂ@hﬂ’ﬁorO‘Hetaﬁftﬁn\gﬁbﬁ“dlsgfaylﬁ’é gJQﬁHetll?(@Breépg i 5@&8’:1 im% (ALocesses of a computer

ons_of. O eratjons on data bits
systenq %pglgrﬁsrgeatromc comp g, deyicyy élléaé F}fixﬁquaéEﬁ and; igagsforms data represented as physical,

mput er nenory
e1ectrq,né;p}u'égléeq;tva{h;ndhgcoarp@ertsifs@ntﬂmstdnyawﬁleﬁlbnds RS @hed fiata 51m11ar1y represented
con V

as phﬁfc@ll qﬁaﬁﬁressdmhhd tht RorhA®r §fstom Gl
ranspSUBS or nce of their PJ\}\llorr %tn(; ot g‘%ssa{g%gymrs di nar ysu§]?< {7fqrogtign storage,
I%% PPN eSori thm as the termis used here, and

as |t is used generally, is conceived to be a
s dlhtre aro nBiySlisetdte pRedite ﬂiﬁ@re@rfvoﬁ&ﬁﬁ) &nh&ﬁ‘glbt&gn&&a&urfzg S\I)Vgr%geces (eg.,

& @&H)L, [.& t hose
semicdn Ejvatg% rlgSn Egng ?o%dlﬁyg Ideéllac S, etc g?{? t)ipfc%lgr steege& élFerh muligly glﬁinufactunng
processltaf)ls n%&t@glglg?tf pfyhe s @qugrm'p[rqvtdp ég périvkming dieedbark BdrRttion of a plurality

of pr:{gpst dtepalin a pbeed dhhlﬁ %lascd Bdon gﬁgﬁl@ In'teﬁlaﬁzin%ta!eﬁen%ﬁﬂgtg Vgnous end-of-line
e arActeristics ma erre conbi ned it
perfortin lf‘]équl r%t%rt?c my % d ctrdehtggexﬁqna\}lgrfeeg grﬁYl@qqtby gnpbodiments of the

W sSe nani
presentt 1p\ﬁ,§t§)n 6ﬁqlmglba¢np yr Ifl(@(f end @ A 1800 fpare BRI mayIR gRdictkDor modeled. The

modeldd €DR arbBetérRPSS; b3 LR R P3RS ifthd Sol oY :
synbols characters I;ytéerrrvs nu%ﬁe?%Hgﬁamﬁﬁ@“T%?“quwns
rne in nrnd homever that all of these

E&‘H"s“ 8 the RIpYRR mypsion gsoppeoviss & e pentelationsif piaditcyest results versus inline

tool andgmr@pqs celgiophy skaatmdaiamhis tdoRBtichEhy BE EsellTof p%J'fM‘m modehn% of an EOL
antities,

paramefef) n)(cﬁlﬂfo Fr Vo RARE berf Epﬁ%t%rs or Jtl?er L erenlglefggoli!? xgay&)ﬁ Iﬁ%{}S’éﬂﬁd ip dejprmining the

st at ed

nature ?tﬁéedaac él@g%tp@ﬁ; The rfq?gbaglugqustggnt ngcg@ @sgidat)by @fibodiments of the present

mventlé'ncmqypjall ifam gdjusﬂlhg a §B}aﬁﬂ§)|oﬁbﬂo&§s stédpk in éjﬁ-gc%gsr@hﬁﬁ ng' moQigl ay be created to
o the action and

correlate Mamifdc varlous ctual dr Lel
lat ‘}H xﬁfﬁl ﬁ)éhé”&; a2 Wi {h fl tu F s} )?geﬁléﬁ’ii é{, PUPPRLGrS, pxterpah @Ptpr@,rﬁné/or internal

processes o
factors. CB[H'TJ??FP ﬁfgmd@v ﬂ@@ be wshhto cmiqql prihalite of @owdssés ralagik G ﬂﬁroéi@sh@ plan for

represented as physical, electronic quantities within
the conputer systenis registers and nenories into
other data simlarly represented as physica
quantities within the conmputer system nenories or

regi sters or other such information storage,

transm ssion or display devéces. There are many

di screte processes that are involved in sen conductor
manuf act uri ng. Wor kpi eces {e.g., sem conductor wafers
105, sem conduct or devices etc. ) are typically

. e
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process tools. Enbodi nents of the present invention
provide for perform ng a feedback correction of a
WO RO7AH6UT| G - PrGEess: $t eps in a process chai nPORABE06/032921
pro VaFRYS %m@ondmt@ rimekicta N @llio proeidds efsmalofaa ddedask 1oYlEtaOMSBy encompass

feed®itll cétrolldf NELRIRY HPkITROGEsChar act eri stics may be

anal yzed in order to performthe feedback provided by

enb9d|nents of the present invention. Additionally,

one’ BFERSTE diggeos 2|bagk diegan fepirtipm pfet BBEm in agyrddpee with an illustrative
embpdimetit of thelproent ?ﬁ}d&ﬂoﬁ d. rﬁ)rol-ﬁﬁgd {fgl{g @irs%ﬂl ﬁ@eolﬂﬁitrség qg:ﬁlﬁlra( ShtrdTB¥:t 310 that i is
capalgﬁ olfl%gegseélr% & a{f&B the E npgcu e ﬁ%emtlgn # pﬂ.\e hB'rcg§é‘ﬁfss control segments in a

Dr ocess cOrrecti orrs.
fa“‘ﬁ‘f {RnF9r Srrmples faptpyviag eotfinmise veriowpraadssits tools tht apr @it by one or more

tool tasbllefsa@ifatihiybe YT &Fd probddd dofol 0! and/ or process
conditions or measurenents. This correlation may be

g% % qrn1nndelln of an EQL paraneter.
Ad f,ce(gl}g eeniFol Wik P 10y, eapahils o rseiving dagarapd/er ipstrugsipsseiyom external sources (e,

sourgep exiernp to § factorpifad), rmyveldes @M SitedlAr @drcdesr(z éj,%taﬁﬁemnﬁérm i factory/fab), to
affedt) t'%ta Hﬁe@att@f of fvﬁﬁgsbc%ﬁlhon@lgi &%gﬂ%ﬂ; SExtel%?s(?urces rrﬂag 1n8][udﬁ \ﬁigous departments of a

process provi
b“S“BFJe%‘éH{TE?t Yy é??PtF‘BH“XTﬁVS“?FanI the mamé@fuusa Phprogessiiguarerl iefgy the marketing
depaghenp sdcesmruséngps. Extertal PHuREARS abhAbe nﬁrk@ﬂﬁﬁ,lqtreﬁ&}’depﬁnds etc. Internal
sourded ﬁ%llﬁéi]udg Qarl)’l%l%r Brg%o%%%r__sﬁ%ntmﬁang{nlég anu ‘Mﬁgproc\f/eg%%gg\gronmem eg.,a

act ual
k”aQﬁﬂﬁb?mWﬂ¥%?mﬁF$Wa§PbP@ﬂﬂmmV®0b®Mwekammmnauay t hen be

used to control a plurality of processes relatlng to a

Pr A6E S&ird) g:oﬂ}oﬁﬂm{ 910Ps quycﬂ;fe ré/c@l(/fnglll:? g%]’rﬁ:aklort re?attmg( [90,3 substantially

rovi or a

comp?ete% produc?cf r°§§°§§ Pgébaﬁgae}{faﬁlgﬁg fasilityyf The Cﬁ{lt{jl} gqnirplyun@fﬂo may also receive

mfonprfty@@ e@aj,ms toepsiclinEur predigiom oVEOD plrbfidkdre Bariods BOD (foKrameters or other post-
A 1368 Rl Bl b (O Gyt

pro: uslt : ;_t | v gfe ack to %e%%?rgl%ﬁﬂetllopurngggﬁr rqe%c\)/nenh f%aﬁb q%COITCCtIOHS The

cen “}5 f%\? Oy %Vg?%mS%wn@etmst%%Oahaee el ofxwriomirg various tasks,

such gmq:atcu]@ti@ nddiibations dfgpahbies aid @M@itﬁl@ Qbdtel lﬁam;e@ifsfo? dioﬁ@m response to

varloﬁsr@{tefnglsﬁ%lt h}éﬁlapﬁﬁr a’hle? ncSOflt(r)Jl )ﬁ?‘rﬁ a%elfrlsr grlo?,ctlé%% dli]%lt C(I)l tg used to direct the

control segments I h a
operafion of yrigus ceRpopetRef the Bclomifibous processing tool s that are
controll ed by one or nore tool controllers that may be

paTHe s%ﬁema_%Op [‘n@ﬁﬁ&&:oﬁ%& Erptj:xteﬂﬂi (Iemar;l—iggsitegﬁ%h él'% m oprr]ctwricfe): Ivarious decision-

receIVIn
makmlé 11k %?0%0 |a16<|§1c§ d]atg 6‘%tlgg( ey exterpal @rS( i gne emgme@é dhe external demand
syste:@ %]:Oepap[ adfertqn mmbeg of otiti¢sf ald) gs dashasws [sbfivase uﬁlftépmsin% Glrgﬁlﬁzj.atlons etc, that

are caﬁéblér& §§¥lﬁllelg %ta erﬁlgt?llg gﬁﬁfﬁéﬁ\% g{cgﬁgs Igrgduat c{e%z%{dgrgr g d %at)l market trends, etc.

As anf %(%1%1%?_, );h ?—_‘%?F‘élr 4?5?“%%(&?1& EEY Fray PIO¥igq {l'p(%thq,t aeved)sig large emphasis upon the
manufgeyyig piramttisulofprodudo thsti nke $6 m&ﬂﬁﬂeﬁtM il ebc@eindﬂn@ infoUS i ankkalr t)lyexample a
new ty%U BﬁJch@schfmﬁ/ Re @ME ?rlgliiiéJ [ong Froces dlré %g?st%gt tcagltt énay pro%de a company

he mar etln e art
with aE%BP:SF‘H%{Y t°§6*ﬁfrac‘§sv SgyEing| msgkel. Tbis G@Féldmtrok ety dentealie opergiod of processing
of wafge manigirentetirectiol Rlc@figank tSPHHGES BN IR W d8s MKl QY Sarket data.

conponents substantlally W thin a manuf acturing or
ocal process

pr. 0 SNVir

Cant FaHco SRV ShORRRE hySirdisiunt 2 ahicbmonge f e ol a compe
systemg pagfqs ﬂ§é}kg o Qe bqg{n@s uffih 820creayt e@lve Gaivid dternsl iark&kidta i5%9m the external
systemCﬂpalBla@d G}gon ligte %’ofﬁ' thexbefdal &eﬂlfaﬁu‘ %gﬂl gg)u b l(ljuq‘stbnegs n1t%2(? may provide the

centralS Con anth?I q n%( et ed oduct
% P38 ft”&?““" relating foarocessing F%‘PCOH@HC{OF Bdfeys 105. The
busmeﬁa'ylt é?losbr FeoBt, ey corkidervatduobusihess-adlatdd Gspeds ORI nhal@t &mand, price of
predi ction of EOL paraneters. Various EOL paraneters
or other postprocess product results may be fed back
to the central control unit 310 for performng
f eedback corrections. The central control unit 310 may
al so conprise a conputer system 340 that is capabl e of
perform ng various tasks, such as cal cul ating
nmodi fications of parameters and generating contro
paraneters or actlons |n response to varlous ext erna

I T —y oy .
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operation of various conponents of the factory/fab.

The system 300 may al so conprise an external denand
gmﬂﬂn&@%q"gha mmMHp[OV|de various deci si onmRkTMF2006/032921
cbmplaied Pro@ict, pinld, caw’l t”roer, aldiat &iskrfadt@d inpepctediny adth th{itlc&mt t@p’enﬁbrocessmg, etc.
The foaGde @ St 3b6‘ 2 Sl L RQELE UEBLS otﬂelf] %usﬁ?éEs,%{lQJ consl J‘%ngns réiécﬁng to processing

refer to a nunbe

Sem‘&%{%&%"é% > Do fiPiar &ohite eoseela@?drfeélse e mﬂt ohthe present disclosure.
Basagdt upon thhsatcom;[deratthp al wsiadss DﬁlDSGOdhd?g)r&ilaJeamé le Abrk BhideQ-related, external
factcﬁ@f {ﬁﬁt rhﬂlgbedc%ﬁélcﬁl‘eg %§ th pcreﬁ}glp gc;ntrgl l]lnl’;lquq? h(grplg§?rg‘?‘ﬁ glre lalgn@ﬁdaack process

ket trends,
pm"&‘?%li.’ye‘m S%eemthbpréwta@ewa% a t hat reveal s a |l arge
enphasi s upon the nmanufacturing of a particular

pr ot @)tstefnh'i@b mﬁﬁé/lsob,%mbrﬁﬁﬁ ﬁ%ﬁﬁg&:@l unlt @6@25 Q&Qrgi Cp?&esk 00578 through an N™

new. . elt m’% a_newt SSOor may
process un1 | O\I\é r %ciué}r g roFeS%bx]ét's 36(], égagch@prggl exlleé)rtnpf]ee]@ocessmg tools, a
proce;g epntrol}gu pndﬁmythplebmer@doxa)exfmg Myferprédassag A ppRIdbtkilkY Hé&crlpﬂon of the 1
throt%ﬂt\lef)ro@essnﬁi% 36678 19f3r5‘\gdemrfj’fg%¥e 4 3o pg%\)llzr%g%gscr&xgtllor? ASRALS

drive the operation of processing
different direction as conpared to previous operations
t haeleqias Back sy hdhesysient 0 may Rlse catmtise. an FRE neyiding miGB0. The EOL

modday udit 330 i Eu‘phﬂlhj&' 1RodBliAS VAYRSS paddtheters3ei@tin lea(brbd{f@lhapﬁa}ﬁresult from the
ter for t he I|k The

com, églgl? %\%;sgnegj nf Iirdcgsé 6tgpg,£ I‘POrmeleéleOfl V¥V§¥6vg}r Pe% madeline yaif 350 may consider various
interiah prdfof exiemah faptp@ mhprhgoc@kxtgef nogehtial OT @836, EBapes ofija@hal factors may

varioG8thdoré th@Fetit@ns i@a@ﬁaﬂﬁl&cttﬁiﬁmgmﬁ%&t QH&S@%Qmalth:@)rgH% l&ﬁlﬁﬁ but are not

iy % TPRERE, L1 SoR e, bbb soeet v
paramgkags a(pmqgﬁgl tiskoerapetfregnd a hidSsss vhblvee Ipar&nemees BxathPlet of 3€nal Fdtors may various
facto@ mtmé &terddPY a mcﬂﬁr{f e\{@fohrgéff? ﬁg {&*ﬁﬁ:ﬁ ffarcgl's%{ ?glc C?ep I?u(f are not limited

o a & 4as Qarket deman price
» a jopr! eU erand, a, prl%fi completed produc leljl resulfntg froln Nrpcesping @ﬁ wafggs,'cycle time, and

rﬂkﬁmnprMbeemmébdd&pprroocdfuucctt,, yyiieelldd,,
ccyyccllee ttiinnee,, aatnd/o r risk factors in

n ; gubar r.ocessi ng,
7 SAECHE00 N e 89584 5 B S @R 5780 e Rsir o o
EOL pjapeiss sEoF ermplectie B Méqhe& iSO el adriefaty dr combine product result data or

actuam(]ﬂ'_clﬁfl?ﬁief&gda‘ﬁa?mﬂﬁﬁ%lb‘é} H/VREBEE dllQ%o %eﬁc?&te ?%I@dl&m };agimeter This
enerli 0

rt. havi
coms MR Ml s "t B 1 PHaBerCAEE o i waer tat s
procegsﬁbby}j@pgjyﬁ@g 300y Metrol@z@latnalyi/qg roolstatkeda@neatidg ol frticular wafer may then be

correlRES WL §:S ’acftlﬂill abEe garalﬁegr% B@Ael fuﬁﬁ:é Bétén%ll B a%ﬁ&'é%%rs Feedback adjustments

na b%on (I)I‘I(Ijlee d é’l'#’l entral Cont fol unit
Y Or' ??ff t"RE PR P‘@éﬁl’f?&l&’”ﬁ’i“ﬁﬁ%s@eﬁ? 18y EQE patgmgers” may refer to a
varletye pﬁm@iumulg iglufling kpet yiptdosming thit e Rt dlﬂlﬁvel Fﬂe&tl&y&MH&Q@ (e.g., speed,

power BBYsuBptRA, etc® ML kBB« Lbef dalraﬁlteter@r rﬁ{y%‘?ﬁ? relflerg ocla sgl(})e’ld r%ul%s\gtgag include operation

rou roces

nit 370 t
charadforicy g Pa%iWeSG@ﬁhaMfi ﬁmﬁg gk u95(6-2 389 dneyver consumption, burn-in

test reguysrpotel, Shtigne sepicometer devi@e)essi Nng t ool s, a process
control l er, and/or other elenents for perforning waf er

pr Y A JIor deta Ied descri on,  of the 1st
P SR Do oo Eurht Sapirb g adaiin wi 0. T
man“fF‘it‘g’e}g éatq_ C@iﬁ@fmﬁ@é’@ ﬁ?ﬁamw bﬁgcadzékccrf | 4oquirgig niz@blogy. dalRe helok itdd) state data
relatin@ &Curidu® plobegd beBs &ﬁonﬂe@@y tﬁé’ ﬁtttlﬁmgﬁ QO pMs L§x|1t§§50%9(5m18x b 2§1e@3n unit 390

unit 35 E model ing unit 3
may sl o BRI ) Rt ™ Dl me oy o ATk S5t B 6 shapprts epmory sorage

to storp F’@’G\Jﬁ(ﬁlet@h@t angfgitoq] etgte Hata. f Fhe oot dute @il @iciudd) b@dfis mdt limited to, pressure
data, p8EHOWRSta AbmPRFRGET fhe HaRBSE oPEIELABHo0e) Waf ers. The EQL
nodel i ng unit 350 nmay consider various internal and/or
external factors when nodeling a potential ECL
paraneter. Exanples o f internal factors may
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various factors that are internal to a manufacturing
environnent. These internal factors may include, but
pvanmnnmmmsq teq Qypmdy tool availability parameCems2@e/032921
"t ool he Exsieai 3p @PW fﬁ@z Sen orglatpotuainSsallat i icahisle Frab@dMihEVarious external

and/Gr ﬁ}éﬁxhledatal mrmquﬁgeglﬁ%tcgr}ﬁ[ QEEPD V(quhslglf rt%rrln? tla%flg to vacrjlous feedback

| .une
pos R % S S P AL B R 4 Rl B e WS, tho manfctring
datarmﬂﬂgﬁcw}mu 300 crod/ony the dusivesstunit BR@ S Fhe ¥drRlaticl unft@gg er §apszey of correlating
partl'mﬂ& |niéﬁj<§ogy *aycs t6df &at@cﬁga lli(l)LnB Ed?cgoﬁ Btaa <§T%ctuaﬂ2(t')lgj aéanfelteé fiﬁta

price of a conplete pro uct yle resu
processi ng the wafers, cycle time, and risk factors in
pr éé’é’é?g’i‘%@th? H@Tet%ﬂ?newst 35Figratsh egpablg ﬁ@omlnﬂﬁdé|prd’c’lg:t eHSdlls to metrology

data 3ibr FoRYstatd 3@ rélHRS o AR pradsted BrfoRic@ Gk Gt walLs @rUIn wrhﬁﬁ H%%?L 'oFbduct results

t r ane Irs or exanp
v e Baih ofong RS B oL R b oMl be sibseasety
procesged, inay bg @pc&le@ r Date froma the E@ielapimnainBtSeway gatidg thi\behiial control unit 310 with an

di oﬁfﬁihfo@k}@g R il hOQY
indi redi ct e%)e EOL b 0 aat‘ gme tsseﬁ)hﬁﬁr(ﬁlfsg ﬁn%tgv;/%ugil g%ilntg rﬁ)%ttlgular predlcﬁed gr actual EOL

Prodfel PPt o consi deration an ECL par anet er relatlng to
a particular wafer that was processed by the system
30@udditidebltyo lti@gapreiation @i b5 rmasr Q&Ew& batRa Ak Q‘roq'@ b @tb‘usﬁ&sst Ghit 320 for
correia'ﬂﬁg 19@&1&1 E&Jéx@:;namta Us*ng%ata ex? thf: u?raa? Q(r)n rel gé%ttl?eafpntrgtggntrol unit 310 is

actual tp raneter
capalﬂ%lpfawg'?ré]pyg ceteask pereektioad) ot m@n@mu@ymbeseplpter Tios @@ction may include

schedﬁﬁ@&d rhiﬁiﬁ)g’ladjdé@neﬁiﬁ) dedckd Qorﬁ%l dafdbtmBAd, %ﬂEtSQ(ghSadqutHl@ ég fbyTbe performed to

r ane rety of
adjusF tggﬂr {gsltllesna(s:ﬁomated wit Lt rl{xtelirﬁs é}ilr{/]o F)%g{lﬂ?fagtoris h ,.}(tanqulsl &qn&)ﬁ]@ms illustrated in the
systegyj 390, ’é?)@imgoﬂ}e rba‘-tmewnmmhh’!ﬂa&lt eprredtipic §ni{ 855).the B @fbdeling unit 350, the

manuﬁh@tﬂﬁr[g de Bsideah LBiB9o %tcc )nay C-E)lﬂlﬁnste ggrmvarggftvﬁl%r H}grtfgm%are um%, or may be

ammnwﬁofreug£ “9>§§ results tRat 1| nc
perati O CASFAETE |st|cs of packaged die that are

forned |nto el ectronic products (e.g., speed, power
c offiguingtawon Fightd4Na bibckd defgtaml d@fittoh S5 th@fn@cess Unfd %13@(9 uI chordance with
one e&ﬁﬂnﬁé;}m Hﬁ&)ggengﬁyelngo%sl)s 1llu?tra%I t fia%ﬁ]gil t%ay a;;tr%lce% (‘Slfu S e’%é ?@ﬁnaﬁ ﬁ(in{lpnse a tool

so conpr Ur1 hg
COl’ltr%lWlO RIS rArrhlE %@?Wﬂhﬁ@mﬁ itcetinolf b erordsong ol 430 890r amgtrology tool 440.

The pﬁ)césa.ﬁg’]lbcbla3®1ﬁlayﬂiéQH lefch ﬂ)gl ﬂ@gplﬁ&loﬁ’ ey, g@lﬁeﬂmcalarﬂééﬁaq{caltpgﬁ)slmng (Cé\/IP) tool, a

| t
photog&%gaﬁﬁﬂt%%lg?rr g I?(%l preoo(t:‘ 8g)§esi¥%rs?1§1%§%§%§ g\@fsers-rlﬁé ]Ql{e metrology tool
440 iscapable plpacgiring me@")l%@atﬁﬁf‘iﬁt@ tg opretegedsemapndoti®d walk 105. The metrology tool
440 nﬁﬁbﬁﬂ@etn&—léﬁne dh1r ftrﬁféf 8! @ngatéiﬁ%léh tﬁe%r&c@s%ﬁlé 431 440 I1t.t>ellt3 %Sdaga éterface 420

may recelrt}?gata ian%}?)f %P%S o a e Lo c{ogt[:ﬂ? uétta nglf) g'lfjfesfé]@ntg reﬁﬁyed%y the data interface
420 mjay,bq ng@;o ccmgrpl jagous mmﬂonmstoétﬂe progessImBSTH0380, (ih’.&tuamg &&Stmg the operation
of the BJO%H%%C@‘\B0%%@1‘1@*0%@1’08&46 he chanber of a processing

tool, etc.a correlation unit 355 that is capabl e of

correl ating various external and/or internal data to

pridf °81e°°‘t‘f?geréé‘h’t“i‘yache’d6?ﬁarf€ﬂm therientraBeb@trakizeit 1D, fbivh ey provide feedback

controt @foabatixgantior M&Bﬂoﬂ&&nfﬁrﬁﬁﬁﬂﬁ&&i&m@ stasﬂapicﬁlérglét%g' grtoﬁg@ ée&l_lconductor wafers
rom e

u
L NS TR I N o
wafk ers JpY e by @l upmbgphtjf pfantprpad pndéos extaprl fact@2 OThe Fepdback control information may
includ€ ﬁlbct’e&| aﬂjui;tﬁéht dith ﬁnd/%5 Bol RjusARR Qallt@ a9beICAY, El’ﬁhlﬁ“lé Bﬁ/or routing data. Based

I t st ate data,

tpon BQ dag Te e, c%{‘n 1 c?g%g@tnﬁf’gf ogHep. OBB?%ﬁfétewn%at wuting plans may be
perforrquir t Iﬁerpqﬁ@qsg tq Prsh anpdifiedtiant,  tientoeindotitrdBB54 110 Smag/] Bfforga e kdSsment of the
availabilfty 60hd ﬁb@!&sin@ GooEWo REBLHS Inetfoﬁéy 'to't)§44§)o VGt a[ltgllnﬁgzg egﬂaodlment the tool

and/ or tool state data relating to the processes

performed on the wafers from which the ECL product

results were acquired. Based upon this correlation

various ECL paraneters relating to wafer to be

subsequently processed, may9be nodel ed. Data fromthe

correlation unit 355 may provide the central contro

unit 310 with an indication of the type of interna

process condltlon(s) that woul d | ead to particul ar
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product paraneters. Additionally, the correlation unit

355 may receive external data fromthe business unit
W@ 2007096948115 el gt g -t er nal and external  dat RCTAUS2006/032921
conigpllery! 1f) maprresideoutie el padckss Mnits 364-3885 5y thish@b&Rdnt, &e too] controller 410 may

dlre&‘ﬂ[&tob&itlohlQtharm%;-Hode§ uﬁlﬁgé&)i’»&% of performng f eedback
correction(s) to a predeterm ned process plan. This

correction may include scheduling or routing
adj Treingeotvsto F 15818 e Blogkgtiagragl depidfionof prdmt deedigticpathSincdacordance with an

illusgrgtjvel Snfredh Gt Wﬂﬂlebﬁes&ﬁ‘ rlﬁﬁﬁﬂiﬁdls t;ﬁ’ovﬁ@dl USH asdqOy § Vhe tyf)e of groduct to be
HERS bERAB AR hblolorel Sirrlst 1t iy Theies

IR st i ey Proqied ot 300 (olock

5 10)3 @Gsed Prog Iﬂlﬁ momgs QOhteol tmzs R Froissof prbdss s’ﬁéﬂﬁ)maﬁﬂ’e@erﬁﬂﬁd‘dﬂiyﬂte'Sme 300 (block

520)UMhd sed&2f prbfe @ sgg-of pRskeb Ry éb%ﬁse%ﬁgproéeg%2%3m oce ggﬂr}ﬁough an N

IIectl it 39 onprise
proc%g%?ﬁwa rase ug?Pdtﬁ e per ?qamggle l]m‘hfoggh Ny prﬂeﬁgfesbiéz é%ﬁm ptibgtexdlally completed
prodpgt isgmgvided nBaserhupon the Sdniey efqfacesT stEpi nQ) tm\p@t&m:‘adéll@ﬂa@quﬂ'e oPreceive data
relatfﬂé @ ke gioag:f é\ﬁﬂug gﬁ' (%%kgﬁon Tl‘é?c?atap%x:%c att% touQaIFrJl%L% eng Pf hne%arameters of a

momm ccg%%qncehMAt

h Gaiess romdhe arqegising of thegvalyrniiquehf the sees 9f Ryeasssstepmuibiook 520. These
EOL@@@m@@@mﬁjﬁgﬂnﬁ:ﬂﬂ&‘pﬁrﬁo@Smﬁcdﬁ&@of & piaduced ﬁeﬁﬁmﬂﬂe@ shdnak of)e?atmg speed, access
timeC@pabl e of controlling the operation of a processing

tool 430 and/or a nmetrol ogy tool 440. The processing

tool 430 may be an etch tool, a deposition tool, a

c héfiiterplyeren deforeghe p@ph gbﬂuptg;u(p@l\,ﬁ’)avmldﬂé, theasystem 300 may receive EOL
moddiif® il | &k hatsaap IBy bloB©k40. OfThe2 BYI. %o@&i;lg td&ﬁlmaﬁgaﬁp to r;:dlcted end-of-line

C SSIn nduct or wafers
pararﬁ)eqe(t)ﬁ % be mqeggla& any pOél’E 'Ir"f’gi lil'l@ S%f °H PiSEfS sfens aof block 520. In one
embogligentt qhﬁ g}oqeroto @epp@mecs:sédG the miodshingl U@h@EOM@ﬁ'@feteﬂ, Q. b_eﬂ_eh the value of the
resultfﬁ@tpfe&kt@cﬂﬂoi QﬂmeéﬁOIMXItépr%tl@e e%Men I%Pucaté‘% (Pels%ltgz) aiptua]k%ﬁ parameter

nte ted rocessi ng

data xaaa/tbe c Pé@@W&%Wthrpl@%yéavénqujcgttqgl :ptart@qlﬁta tey pidfoon thg EAH modeling of

block@a. dn th@ embdugnepe fetdbadk caatichOmaybdidirecBl Bhsed Tp& 3. modeling.
received by the data interface 420 may be used to
t he process uni

gglgh%%{)thé/ I%E]t%:r? Q(Zl I%ep al %?re: gr: r%cre]:ae Plﬁ,glesa IBeéq,tecqtcﬁa%,rfs Bfowfjﬁjeby the business unit
20 dperiked g, Bloclo 810). 4@@ feedldck pr¢h ofdigue] Sogay also (iﬂclude‘l@corr?lbiﬁ)n and feedback

proceis@lﬂd)cksﬁll)t Détnk @& cétebfridraMd fe@ﬁ?&k\ﬂ%cg% fv%t@ Find %n EOH?ldeled such as

d | rovi de feed C
v i ot s il o el Ty, Pipe e e m@r ek (Thge dtasets ar
correljtesl tg Pig gy fP@hﬂChmfdnmﬂomo thgsptem 306. seni conduct or waf ers

105 that are to be processed. The feedback contro

I iR %miah&pan@ ?egd{b%k Hr&gss Egd rge{z cglve Irr]lzfin(x)l rcrtgrgrig%?tglr [eg:: )a}ﬁelgfplggy and/or tool

stat (% % ot of wafers rm% pon a p
© $REPHRI © AREFSH vekisend{en Proctsing rtapls ﬂmeprofc@ead bleckafaro (Hlach1555). The
metrolpgyf apd/pretddl grite myndymeédiélete@fo@&eiﬁs cRRbbalde R dat Qntgé &fnensions of

gate elt:&xghe Sﬁg&ngé\bﬁ g@tﬂ rgcg%g& wa?er %QB an eaaant?pées A g Fé{;ﬁ%]fg)gteglﬂlft{ra%d by Figure 5 may

routiti.n ase
providg W?lffg‘“tﬂf 2 ParepRr typas Fﬁefsq}‘lﬁi profuchthat pray by bag:d gl uikei niv@suel dimensions

of gat¢ eiekitlbdégstrp&tﬂéks Tlﬁyfoﬁﬁth@ gﬁrfl&[a[‘rﬁﬂed b }gr@ﬁlpt%&/?de& ?y ‘?‘hlécdgta relating to a

odu t1.on. Lhe ol cantroller

product & es??r@ (% o i ?121 1%03 O5RM JISZ? o5y be f?ge]ﬁtF%E"é‘é@‘? W&l%‘léfcﬂate electrode
measugnment gigHfedby thy @aw@wmgﬁgsa of ldo;dk 5854 (This lestrefationthdy Giidivat kid€pate electrode
structu&ﬁbz&dig @, side sﬁa&@ hekd i%Ql@stnralgcl: ﬁr@&uct%gatgﬁ%pegf %n‘ge% éﬂaon th1§ correlation,

e 2SS uni ts 360-3
the con?%a{:tlo?/ acli]( nc?:ess?) rlnay4;ff®v1%rﬂ7taoff) aélalﬁtmg Héﬂ% Htoresessesfin the series of
process, giprs (i §plo@g Otk @isordmitd gbtBHBucB8Bte cladtide RPucRRW Wil dTbHIMFCand/or shape
charactarsitiés. sQE Kxaﬁtbl@gﬁcaﬁ‘p%gé 64l bgfa pfff‘ot(lh n%: (f%? ﬁr%?%sc %’fl%[el'% o Process 524

in accordance with an i1llustrative
present invention is provided. Based upon the type of

product to be manufactured, process control data
relating to a series of process steps may be acquired

by the system 300 (block 10

ma:
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510). Based upon the process control data, a series of

process steps maybe perfornmed by the system 300 (bl ock
WO20)7/04G938 1811 B af ipy ocess steps of bl ock 528CHAN2006/032921
may(;}@ﬁp ek progpss] SEOﬂ'pQ’mewO@%% (5 R d29mag es sdjid4 td ﬁ!ﬂ\@d&%rwhons in the
phOﬁMd!Ethyﬁfr&Gﬁ S mak- etcﬁ@r%gegs Ui Vgrﬁgong Eb% eac{Ta rt]lgeef?rgpatlon o?gate electrode

processes 522-526

struc]fures }1avut'1%tgg Bei,slémelasuireglebtf that Raevifle tlgad\ggggd w@y:hoftthpeprg;bpq dge desired speed
maygqilatpqo evwd prodicegpuba or hiifredyaitspin BdGldddy ndEdikd &QhecﬂOL lin a similarly

fashiof, Q%o‘ﬁ?otﬁjefi‘ﬁ@L ok RLiRG lfl 2 b Do?re)g{eg) %%a}lougr%ﬁralyaa?lr?%?dﬂt SU(.‘?I as temperature

¢ %?é hi s data nay to variou
of a ghapiherd @ pacticglar *ﬁolp‘i’r d’éFLR‘:‘ﬁ crttlﬁi&tdmleé%qﬂlf’@eeﬂrememmrt theprocessed wafers. Such a
corrglatio @gShen@e aded tohgjusdit Biosesd DHRUGINE BRSEHLES SQES RHRGE3E

steps of block 520. These EQL paraneters may conprise
per f ormance, such

var. di c of a product's
’[th correlltatn on an(? %%%gﬂs( pg)eeé%lggr ipg §ano%staégor1%§ﬁhgtlce}ﬂéqtq a}ad provide weight

as ‘oper a
to vagigusinpyiefheiere thalmaydv@ Hepaded oo duleds ioptirtanil dependiay &l th@JaR of the factory/fab.

The E?@laﬁ%ﬁ%&ﬁﬁ%&%% p(ggc@iss gﬁ%&k h130) Oe_sqpn%lgciearaq%t dal ?e’ usedsby/ the various process
contiplls § &gy Prﬁiyeésq‘i"etf‘)é aar@?ﬁsmo%f O A&t Simeese gf mrbrats siepgyoffbleck 520. In
othemé,sl, dada fiom divykspoD abd mllmrmaygaetcb:ebxﬁearm %ﬁieloifo cBhtROC & Bties of process steps
desc@Je@ stbl&& 596 oﬁééorélg%% ﬂler}'eegl;llgk d&{;@g 1lll tf'atetd in I’l lﬁr%?lgeﬁéctr élrlong feedback

end process
Pf°°?sht A i &tRaRlf o adiustipg p ﬁ?@esmf ProgeeEs sfeesstmeti bpvg Vprmeﬁlnt@médncﬁﬁgxtemal factors.

paraneters. In an alternative enbodi nent, product test

I e STuthin® ndd to &L‘gﬁﬂé%' a fEethaﬂ@EM@ﬁ &f the@ﬁbsarel%&'to n%ﬁlroﬁ &l %o%gnce with an
/or tool state

1IIUSt8[1V3%mg%6nrlethg \f{]ﬂee PEETH? I%Htéoln %J k;lf hs &}ﬁtelgé@) m3yjnakeq determination relating
to thedyg @ﬁpr@ﬁgﬁﬁo befrespefcared. dbase @@nmmnsmay bdaflethde@ 6§ dxyerdaBBRs, such as a
strongl ﬂlﬁﬁndﬁ 3€a ﬁ&ucﬂm %Iohl@ 2 prE&ﬁEédQ?Q res&lgﬁ p§¥ao %E'l/e?’r%us procham%l steps upon a

r receive business-rel at

vafey Cﬂ? PR TR PSS 30 e i, a‘tsb%merbqt é@v@n%mr)ces processing
time, weThe@EQﬁyaw npaklo ahsider guib e f&tdﬂjﬁ(}bmﬂhéﬁ@ orl iAGnAl @6hdions (e.g., availability

of paﬁl@tﬁz{r%o@t\bl% lﬁ@ﬂctﬁl@ﬁéﬁgb@o éb&g QF \?a‘?ig'us ocesElg%g)?lo)ac%lFac%&ﬂge tools, and/or

gﬁjﬁcorre ati on and fee prOC
varioys ofhar inigpralifactory) e Aeeming fhe e Iof Bredudiie de mmatefichurg. tBoset lvpon the type of
produgirt@btuganufantrgl,| the plﬁéassmm b keﬂ@:oﬁjﬁh@ﬁ Wa*ﬁ%dsgrhd}%% SitlaRl ?Jld%g 62(:(1)) This may

mclucg %Po@rdmg @(gérglrdaltd d/(lr alﬁ?ed?termmecf processin% plﬁ;\g) gei;@fné?oﬁr ag,%ea?r}- e?fwéocess steps

rovid ack
with tE%‘fl{? tea%‘)la]dﬁ pﬁ’ﬁ@“ﬁéé%ﬁ‘@ﬂucﬁf poduss 156 Predeteymineic@doysing plan may include
variougBdhetuBiptdath | roginglAtoamatiBn, Gonirol PRbAH O OE Yo aRbus tygglof &Bé@gsﬁlg tools, etc.
data relatlng to processed wafers and/or processing
q? numm? ﬁroc ssed the wafers (bl ock 555; The
e VGBI PIETTS e sgies depibgd dnblodhes2R.ohy Bbtain 860 may perform a
produef ,ﬁe@@haqﬂq pgocgsh gk 639). i Biisi pogluad feedbbakperkotss RSy Cltte @ acqutrﬁh@ actual data relating
toa p@ﬂd&?d&ﬁ)h@&ﬁndaghn@@k&cﬂg %'L Tté; &t g.t‘# ep%r ?%Z%e é)rctgessm% ﬁ:rles The actual or

modelgﬁ)(ﬁgssed waf e% an exa

RFArER "By ?PS@% P@eﬁorﬂégﬁuwwut%%&w qup@mtqpew abfainghe desired
produgh gutpiit cesilltar A tppeicniled sipetitiond! ta }ﬂj‘dﬁd lﬂdéﬂba&lhﬁ\&cesﬁﬁyblg& 630 1s provided in
Flgurebﬁa%g qccldﬂ%ylhéllg Meﬁ)ql d(hep%g CXCCIRIOH P Ihe rﬁéu&jggﬁv process a series of

structures ere ore, artlcu
procesy Step] (Y b diFted Bafechypor Hie p@évcafepc@p@stqaqq gblqzc@ 640)p Tbis potess may continue

until ag of tputroc(efiiﬁbs, for pa&fdﬂar%ﬁﬁ&f&dfeﬁ@e sﬁﬁs%?ﬂlaﬁir f:&rﬂ)%e(egéd"@ﬁls felIBYck process
m c d " ne . a ec%cear ate el ectrode
ay b & cGfthida ﬁjoceegs Whé g‘“ghq R E]Fh RH 5% % hﬁ groaeéf éf’nf)sf are completed, the

neasur ene
producy, Ifeﬁ‘EbRCkBB‘B’eSST’P?D’s“O‘é’@FSr@IaétNt CTPAPED Drqvehs @iamseto b atrfogaiden the remaining
waferséd &atch.ode structures having certain sizes of shapes

| ead to desirable product operation speed. Based upon

this correlation, the correl ation/feedback process 560

may provide data for adjusting a plurality of

processes in the series of process steps of block 520

in order to obtain such gate electrode structures wth

such size and/ or shape charldctersitics. As an exanpl e,

the 1st process 522 may be a photolithography process

and the 2nd process 524. . ,
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ni ay 'b'e an etch process. Both of these processes
(522 and 524) may be adjusted to provide variations in
woheo7phesiijh hogr amnwlfrocess and in the etch pcoass®6/032921
TheBanegoivie Figns Aepre| detaitkd flowdhhredepiotiaumt ihoprodikt @Eﬂb@k process described
in bBl:l&Bb bRl s, (UGS DAY Y pd A0 !
st omt provide the desired sp e n?ﬁ ﬁ%&&eqrg%&% - Or Processing wafers,
c?{é’ B ° 2988 i iont 5*@%01%@5 dafepyhe pefoesrackbef ﬂeaxs&mw@i Ellcgk 710). The
acquigitiop h‘éthpmetchlqu dda mpeaedudp E@led@ﬁ abq(nrﬁf@ d.&)lehtmgta @hd/dr BBred, historical data.
The Eﬂem 300 nfy $dridioh Q{ﬁ(yL In@@ehﬁ%? any’ a%?l%t oqtthtg serles %}process steps (block 720).

Thi (ﬁracterlstlcs 0O var
S HRSERE &Y Provide H’dﬂ%\ca“@utfﬁ’feélste@ E%@?ramgqrsethefmaa be Frepadter from a resultant

prodpet otpyd apdnicarapl@ion bRaGkries f prUcﬁfsls@plﬁ TG EOL ﬁl&hellﬂg ﬂ@%'p%rmed at virtually
any E%%Uﬁzﬁcﬂiﬁﬂé e %ratl{%ll of Bbqggnso%%gi! proc &Jssdlgits%%ﬁ 38 I’hb 8lgse§1bod1ment the step

d correl ation use
esoplbse iy gck f7gf} m%yhzéta)é eqriclatingdfOLmanmetsisrelgting rsa I@Tﬁlctdblt)wfer 5@D metrology data

and/drhe! sttt datd Aelatifto &R GrdQas&GHat F:I ﬁﬁ%afgfayrhis RGHHE: m y then be used to
at _cal cul ate a ErOV|de wel %

r rd 4. hns t
perfo\ﬁﬁ dlo(t)iyl gus% édL paframe er. gn s gﬁen}?ﬂxe &Iﬁ,eza; lﬁg?agzdg:ry the dotted line

varl I nput
connpcé@% bioﬂp?)?rottar?ﬂock d@b@l@(ﬂ-l mefelng daemgolad wedfubbtivgially singularly to perform
feedBadlcgr ey nfodiBeatid\@es&BEd 8 bREN BOL780 4 6 ded
bIock 560 may result ﬂn dat a t hat n%@gggﬁuse%&§§§?§@'
ous F‘r ocess controllers to adjust process control
fmaé/naésooafcqthrﬁ rhgodyst delgeif aapilalle fepm prpgzgig(ggesultmg from the

compg},qtlerpgf agfriek biygdceds 26ps pbﬂﬂmﬁéd‘l@ﬁn a\MH'ad Sne WhRdr @oldck Oim) bhﬁ@l&sthe system 300
may &@Qre@ﬁgneéjrglatmd/pﬁna%%qu ch?a relatm dtgtg 6h§§v0 esufe‘ from processing the

. 2 es of process steps descr|
waterg {blogk R IFr, expopple, P‘é@%ﬁ%%edpiﬁ@@w sndlChtP (st & mattsalar moduct with a different

speedrhayUio® bb mpreGarkd@Ee. T & a @sult@f'ﬁe ﬁ@%@ﬁ%dﬁﬁ@ Q:t%% E—l@&lleljl $to a series of
roce ic i ire rlee S SRRt o e
rroc A B U0 By o PRE <P PO v Faliey pighe busines

upon vari ous L NUEr Na
Chmaﬁ’ovqhﬁ YSEPf0 emag corgelaq @V\&Eﬁél’n@dd@p idgte, i tenproductt da@, it ®fsness-related data
and/of @ Al ehctiingldhe bRk Y505l | N accordance with an
illustrative enbodinent of the present invention is
st em 300 may neke a determ nation

’ efl)he clcmr']egah{)rb %@beﬂ: in b]‘o@((:ya@: pay pyovisls apindicatioeefifireaelationship between
the defipdpeoddet the aviumigtddon Perforyantee ardnhd ﬂi@ﬁlﬁeﬁ@r&dﬂct Séﬂoﬁﬁaﬂ&ls This correlation

may haak Qgeﬁ’to Mn@§ algl p%c%sg rErgthg ?en S (% proces? er:p m1s t% EV&?# tgeaéblock 760-765).

U (% be produced as a resu
PO gy f’é@%"l“?fbasst? &hthey) H’SWIOS“W@ﬁcathTh@ remirddethe Fyaet 308 derepines how to

modifg @neperi m@e Madebselis X Ese ahaird @E)t:l@'y"/%) %ﬁaﬁﬁclﬁm%iﬁ@&msnggon of which
stem

contro(ij 9&5@1@:@& of a[yaf'tlglﬁ% tooPfo %g’ s% Sf? fgxaaglp r{}e aglgﬁalfm(tﬁ raa],;(éxc&ﬂde the amount of time a

al so consi der vari ous
certain ‘ﬁ‘fhélf??aﬁs ispTiamed: esbiustineghefempezpined dfalpirtigulay clofibgpaf 4 prodshsaig tool, or any

other 4dpein@ntvhithiafbd dte foagtsasydifpab, conditions of various
processing tools, accuracy of the tools, and/or
vaﬂ;m ol h?r internal factors) to determ ne the type
ro qee

B PBETSTR A reautdr Bdletemuned ip tﬂﬁ‘}b 6% Hien thy preces§ continues to
block ﬁoo\yﬂu@[a detorntiatioreinudda ehethiee the plobres dhiin 6:2S56el §F pafcest Bveps is complete. Ifa
series 5@%0@@ @l@ﬁé%‘h@rbeéﬂa:t)ﬁﬁlectem fek&@oac rcgceﬁ?'isggr{n natec? @%81??93 " Referring back to

bbd{%@ i ncl ude_provi din a an
9‘8’8{’ 2 ertﬁ”ﬁ@ﬁ‘oﬁ P’E}P&s mAgD, eeﬂﬁocﬁsé Fhajsear the seriengf peocest ptermuthe resultant

mform@ﬂionpn@'classcts toepsfond hdual Bustihehis ﬁ&faase@@%'f é)Qchesp rst@ﬁiu@loag 7%). Upon
rocessi ng

perforéﬁéﬂh@sg Q@H%&(s zp&e%%ﬁgnon g%d dag] pracefs ch ? Eﬁﬁ“? ﬁ,eﬁes of process steps

‘F i ncl ude var1 ous sc
are co Ii'{?f%?b}?ﬁlf 788h It teypieqess|chainip sqranietsy %1311 tbe feeshick plocessis feonigated, as indicated

in blockyp@ SHc@&fevqﬁ,l‘lDtﬁeﬁﬁdeﬁghztuD@ Inst, yeﬁfoﬁlpletURﬁéﬂ tﬁe%&:@:s@t'n goﬁ %@k to block 710,
wheredff £uRle38 B8l 0 Selh P eSSl LD prr

system orma feedback process

(bl ock 630). ThIS pr oduct feedback process may relate
to acquiring actual data relating to a product output,
or nodeling/predicting ECL paranmeters at any point in
the processing series. The 1actual or nodel ed ECOL
paraneters nay be used to perform adjustnents to a
series of process steps to obtain the desired product
out put result A hor e detalled descrlptlon of the

S Y ' NN "

o, r o
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process steps may be adjusted based upon the product
feedback data (bl ock 640). This process may continue
\VonWWWMgMBuwf Ahewpracess steps for a particul acThar®b/032921
0g gmb;qdaleswbﬁﬁlap eseat ihyentoa) et ebust TkHdsack Sx%@iabsa&l% long feedback
pathp&ﬁgﬁgéorﬂﬁysepgdjlﬂm%%tof Q%Rl%%typgfg)go%%%és m?p?gv?cfe(g] g’ﬂé %eedback provides for

E rocess ste PS
adl“i%ﬁﬁ |I’ELEa W, °f PREFSHI DY B‘ifﬁd oeR wa@kfaw@ cBiste fanys moninglwgalata related to a

complegtedaetpdust daterRiet Itd’lgpxﬁcﬁ@&iaﬁ)l. ﬁat“aﬁféﬁr ﬁ)ﬁ’snﬁ%-r@ﬁédc QAR ex@hal data, and/or
actufl I?rﬁmff:ﬁ:ﬂiﬁh@ C?[fhgthwcgﬁ etroloﬁy or?oog étatle g%t? g#n%rvg’?‘}flﬁ‘vé%%f gijm%e correlated

, a nore ar
suchy “é‘éﬂ‘ki’édé‘l%“?&rlmf@s@d actg what tyeﬁoﬂnwtr@pgy@kd ®3GtasdatiFbauaspends fo certain type of

prodii@ outpult. UBHig 1ﬁubﬁiﬁt1onDthlt}&g bd (364 9 Bl%(n@é 4 RO SRR &FesF process steps.
waf er s, at an pal nt I n

Ther@fﬁ%Qﬁ%%ln% & emgoglnll.lensr ?&eﬁfc’elae?l inveption 6@%5”60(3'? ty mg‘leyﬁ@e processing plan is
prov*gl@q- fuglr ﬁretdmm efﬂqrentgngitlgms?,@@e\(l Indabitisk off 11&)' be Pbr€ormed. Embodiments of the

preséiﬁiﬂ&blnﬁdntﬂrdi‘/me @ atnﬁﬁa ﬂgﬁﬁ)fe Q}O%Mngdﬁglﬁl torga}ﬁst [F&J:oldgcg the operation of a series of
eiving or acquiring current data ané or stor 8

pmmﬁ5§?%r|cal data. The system 300 may perform an EOL

nmodel ing at any given point of the series of process

st ﬁbSpr(rbipEC laugh? By the plebesit 1ﬁﬁdt&lnlcﬁhgbd'fﬂiéleﬂléﬂéﬂ| i#@n @Bvanced Process Control
(APd) @’ga'm(e\@& choafs RL& git 3}? Fez% fi En(njér afrlng% [,% J{erl;]cﬁré&% ¥hebgatalyst system uses

expect e romar
SerngRgisiog FABPmGE 268 Heiefes Istnafimolc GEMs Cemmier TheerE@Mantscuring (CIM)

Framgddie bdnipfani Byt Qecp@ideRE, AR ﬁztsed/énrtﬁé»'ﬁ&vlayce@p%cegé é’cﬁﬂoleQP(f}tFramework

Y TR e s e
E93-9%49 b redsonglipeqifipgtion it 1Y Feorwek Atl\ramgd BQkesyGrhas€bMponent) specifications
are phtgicia avangbld Qonasmf t e el el RE is\W ;Jréfen[w Bfa@grﬁ%m%c% t? implement the

tate data.relating to the processing
contr? sg?tegﬁ taug}g g& ?15 Ipree%? ﬂyentlo?h IIIéSOB’lB Fp@qdﬁ@t&ﬁﬁq@%ﬁ fraﬁ@ﬁ/oqgé:an be a factory-

wide spdigvere syytepethéreforn thoabetrdl sigtegifs tahiEQlthepas@anteation clal’ﬂbeatﬁphed to virtually
ot RS BHRANTE Rois of don
any u %{Iﬂgg ; 7S 5 0§1{9 ga@tg{’yggﬁre g‘gghégmewo%( ano allows for remote

e conne
a"CeSH%{’?é‘mﬁ’é%P%%ft tl&%@%ﬁ% REFATRRES: dTRFrmar gy piing @@Pﬁétaquqk data storage
can bf gedranknip, Ommﬂexfbtedarfdllﬁﬁé}dpﬁﬁm{ thes16dl Beds. | ThelPOCKamework allows for
more E%Séﬁgg 5 rrgflgoglﬁg‘lg&gég%gﬁt %%%%sl)aﬁ%ﬂg@y c&r?teamoou teof fpez%bility in writing the
necessaySPAsT @de-f r om a product r esul ting fromthe

conpl etion of a series of process steps perfornmed upon

at Dépﬁ)@ﬁint G fhe \8efter st&@éﬁ@tﬁhﬁ%pale plgééﬁtt ﬂ\%ﬁnontom% iRy RbE mework could
reuuea uqyyigcg# re busi ness- %elate and/ or marketing data
i & e of e compngats B <t GG S AR ramework, @ compute
scnptpqv iteen §q>rmgcht df ghevgahiggrguctdy Inpaiactidion toolEd)Woleedaﬁ'pﬂee:pntrol system. When a
senucgﬂdﬁdtcﬂ%ﬁufﬁ@rﬁé &1 #latco iRy S}Jslglqllé: Bd 'irhtﬁé %eglioﬁgc{ugcbrc anu{acturmg fab, it

%% gyct with a different speed é now

eenerdll s g Ao riALs g, By pion it S s Broses Aetedferdaetpas the overlay
controfierr b qonted jnetb¢dsem penetally & fissd badBri@nedinh GARQSEripk Hﬁédevelopment of these
scnpt&daﬁ‘ gdnfi)ﬁgeeads@nfﬁcm P&Jim%ggle Jvelgﬂn%ﬂ{ n? ﬁntro st?n? % prmmples (%iaught by the

éust to nem1rea itles ness
pr ese“é 1“"‘??3 Tgpan W’éplé‘?“é‘feé FRtoYT sy O@WPfé‘fﬂmﬂé ffﬁ%é"om model i ng

data, the product data, the busi ness-rel ated data
anmhé pdrtidulatentbafibACdiddiobad Gbodélir@lll(lﬁla% li)nlg 39 )he 1n-%}1%on may be modified and

f. t.he dat
practlc%(? rmr § g@gnt %Qt e%awale ?I Of]l eg fapga?]eétr Po etgcgf I %Heélhlp FShebaé-& mléﬁ t}ieH:@neﬁt of the

teachnegé §?r?1’@3 o “ﬁb@'@i‘i’f@tﬂo limfygiomsatelintbndpd to thedttaipef fonstuetiva er desipitherein shown,
other thdheas REsEEHeE tnaiek JMiROBD Y. REL fREARO GG Sent hit i p%gﬂzﬁlgleﬁl{)%d%qlents disclosed
may then be used to determne if any process in e
series of process steps is to be nodified (bl ock
760-765). Upon a determ nation as to whether the
product nodification is required, the system 300
determ nes how to nodify one or nore processes in the
process chain (block 770). his may i nclude a
determi nati on of which control paranmeter of a
particul ar tool to adjust. For exanple, the
adj ustnments may include the anount of tine a



certain etch process is perforned, adjusting the
tenperature of a particular chanber of a processing
\VOQme4am5§W¥ ofyhef, adj ust ment s that may be ma#eTUS2@6/032921

abodis ? Ll g

op¥ muesSslistEp. md f‘iefmﬁh i @k lvgfdh(ﬁxﬁ a® cpiisiees $v1th1§ theOdkope and spirit of the
ui n.hl oc en e process
Bl AL BB e O Pt B St £ e
whet her the process chain or a serles of process steps
is conplete. If a series of process steps have been
conpl eted, the feedback process is term nated (bl ock
790). Referring back to block 770, upon a
determi nation of how to nodify the process chain or
the series of process steps, the resultant information
may be used to perform actual adjustnents to a series
of process steps (block 775). Upon perform ng these
adjustnents, a determ nation is made whet her the
process chain or the series of process steps are
conpl ete (block 780). If the process chainis
conplete, then the feedback process is term nated, as
indicated in block 790. However, if the process chain
is not yet conplete, then the process may | oop back to
bl ock 710, whereupon acquiring of various data
descri bed above is repeated., ir " "rf:-,. " " i ",
LU i I ""1juL,, X . Uilizing enbodi nents or the
present invention, a nore robust feedback process or a
| ong feedback path, which enconpasses adjustnents of a
plurality of processes, is provided. The feedback
provi des for adjusting a plurality of process steps
based upon various factors. These factors nmay include
data related to a conpleted product, data related to a
predi cted ECL paraneter, business-related or other
external data, and/or actual manufacturing data that
i nclude nmetrology or tool state data. These various
data sets may be correlated such that an indication is
- provided as to what type of netrology and tool state
data corresponds to certain type of product output.
This information may then be used to provide a
feedback correction of a series of process steps.
Therefore, utilizing the enbodi nents of the present
i nvention, a nore robust and flexible processing plan
is provided such that nore efficient adjustnments to
new realities of, may be perforned. Enbodi nents of the
present invention provide for a nore flexible
processing chain to adjust and control the operation
of a series of process steps. The principles taught by
the present invention can be inplenented in an
Advanced Process Control (APC) Framework, such as a
Catal yst systemfornmerly offered by KLA Tencor, Inc.
The Catal yst system uses Seni conductor Equi prent and
Materials International (SEM) Conputer Integrated
Manufacturing (CIM Franmework conpliant system
technol ogi es, and is based on the Advanced Process
Control (APC) Framework. CIM (SEM E81-0699 -
Provi sional Specification for CI M Framewor k Donmai n
Architecture) and APC (SEM E93-0999 - Provisiona
Specification for CI M Franewor k Advanced Process
Control Conponent) specifications are publicly
avai l able from SEM. The APC franework is a preferred
platformfromwhich to i npl enent the control strategy
taught by the present invention. In some enbodi nents,
the APC framework can be a factoryw de software
system therefore, the control strategies taught by
the present invention can bd applied to virtually any
of the sem conductor manufacturing tools on the
factory floor. The APC franework al so allows for
renot e



access and nonitoring of the process perfornmance.
Furthernore, by utilizing the APC franework, data

webtw7age4san be nore conveni ent, nore flexi bl epcams2006/032921
| ess expensive than |ocal drives. The APC franmework
allows for nore sophisticated of control because
it provides a significant arml%}'%—og flexibility in
\Mi&ﬂéwb@@essary sof tware code. Deploynent of the
control strategy taught by the present invention onto
t he APCL tﬂeq‘fl\p .coul d require a nunber of software
corrponent Letbod, COURET S on to conponents within the APC
f r ameswig ketrglogydatp retading ts e fiistoprotkpecapm i t t en for each of

there&ﬁ«%%@&ﬁ‘é@ﬁxfé ar VR RERAD bk QRLiSiednvVOl ved in the
en a sem conduct or nmanuf act uri ng

t ootOffaﬁm%t/?édteeSﬂt%Parwgef Wit spid mefrology dafasiapd  he

s enadnging ucirawssanol asbdidtddngithf afipraiity o@@ﬂ;@é’s&ls lty b€ @Arfoﬁned on a second

upon a [ |

by the ;\?c{:r)lg)geé% lgagegn ern os%: ?Eo@rei&@oﬁc ﬁ&ﬁd EQﬂ] Fe gt\%tgr VYlth saugmetro?ogy data.

controller. The control nethods are generally defined

anck. per fone aRtlod of clidEIS Qurthe EdnfpkiSing phvessRley Qibﬁﬁmor@fece.

these scripts can conprise a significant portion of

t he devel opment of a control system The principles

t adight DYpe PRBoqRf elgiant, whessiersesiving nestiplogyalata myritingrie ntiworkpiece comprises
meatufthgan@id & lind paRBSteiOford WRSGA fekst il BO mfpt REEMINA 1 First ;u;}ﬁplece

particul ar enbodi ments di scl osed above are

illustrative only, as the invention nmay be nodified

and- pr achhp gediod of chini {.evhemin alijusting g priovead @ntrol nwummMigss adjusting a routing of
said 3ORAMBIbiede0 those skilled in the art having the

benefit of the teachings herein. Furthernore, no

limtations are intended to the details of

corst r udihe oethairof deisi Igfuthvecopiptisighown, ot her than as

de%&{uirﬁg ﬁlatei I@la QO ﬁa%r%s&a@ chi Lllf{i tdrf?ig eI‘IVl'l](g‘E‘n%Iltoa{ng

evi dent "t hat e particul ar embodi Ments scl osed

abﬁést%iﬁﬁd%“atsﬁ@“f@baswmﬁ%mﬂft @pralin df Bpdesses e be performed on said second

vari at i owspiéchbasd nportk@idearradtibhofisaid IBOLSRAREtedwith Sidinketrblogy data and

of the i ' the protection sought

her ei n |S§X§£H§18& g&%g&%&t&ﬁéh cl ai rs bel ow. CLAI M5 VWHAT

IS CLAIMED: 1. A nethod, conprising: receivVving

nmetsr ol 0Q¥e @athad o ki Igwﬁeﬂnraach{lflﬁé dMo Eéﬁﬁh@ &F said factor external to said

mami,fgz %I{lgv énU n%lre]nt%gmpnsesra?%lpélg I naét%gF faténg { % 1%}&' olpl?%f[é market éjemand a price of

ece;
compieiqdprasecsd ryw&h 1 $yls #ingl apeketrisly fagrgpyin pratessingaridi firatcipdisstang grodpieces.
process cont r ol associ at ed wth a plurality of
prgcess ? g on.a second wor kpi ece based
updn sai I<’:lo}i’° &f ?"in ‘?5’1"’%‘5“’@(1 paraneter with said
e traliogdatadelttag tod faCTdn atgret th e damfaciotigg envibpményabdrer
CORRhskisd 2 pcErs @&@blrhgsoéat%&ea%ﬁﬁﬂh W&@sé Q@be ]% orye]@on said second

nmet hod of (:Ialm?i wherein receiving nmetrolo

rel at i n§PEBeEATAFIIBPK fik e iigmd §@g dpfa &<dgfing af??toé fgernal to said

of | i nempaufmnetgmvitfah@mata product resulting from

processing said first workpiece. 4. The nmethod of

claim1, wherein adjusting a process control conprises

adfusti hB Fehesief Aol Wil wawihd daip Felip o saids factph gaternal to said
manufietuti@Ckndifonmbm icomptises fattulring HatL QA t6 i l6kst AE drid foblrhgalﬂﬁﬁtﬁ parameter, a
tool goﬁc!h@c;n gglgm‘étgr Qggt%qgl%elfﬁgtra% P 9 Ia c§1c9e t"f)‘men%palflrxfeg P alfl)gocesg risk parameter, and a

envir
process volume parameter

15



adj usting said process control associated with a
plurality of processes to be perfornmed on said second
wonokpueas | kased wpom pai d correl ation of sai dPEDIS2006/032921
parfanet ek syem or serfodnings profugdaedidelt far movdss s, dat a
CHATAAERIMEDR thadhelyd AL doRbrisigt €r nal . 6. The method of
clalmSi wherein acquiring data relating to said
fact’SFPES%F ernal to sai d manufacturi ng environment

c ]9 regfirst Sgﬁ olkee %31 D)rtbg@re&tefa& eiidogf liﬁ@da&frﬂeilagreta@ngab sdiRSkpiRO Rith metrology
of a mardggte AersRgd 3 e et.e oquct , .

yield, a cyec eﬂtai m‘?&gpﬁég’gﬁ}pﬁggﬁ&%g%? ek %ﬁa%rrag’(‘f%@%? pigality of process
said fir€P% and second workpi eces. 7. The nmethod of

c| aiserod, cofittollértt10) (6 PERED SidWgiustiag Slthill blagslaha i€l at i ng

t ' . nuf act t;
ag 5%3%%%};1 t%)(ﬁléj&)ﬁ%pgx%l&‘e%%og leg%vmil a?cg ﬁeclzjoiglg g%&rglgw r(? AU

S Sedgd vl P éed wocfeﬁin’g tool to process

pl ur al i t3/d Berkpiscocesses to be perforned on said second

wor kpi ece based upon said correlating and said data

relgting to a fa%%gr internaldto sai d manuf act uring

environfent T 8. e PREPRSHE™8T d¥raqfitded wilhastastiqns that, when executed by
a compueyy Periorg adepthadrceharisingtg t o said factor internal to

S akdﬂeiﬂﬁg’lﬂét@%&ﬂa’ta@&atﬁ?\@ SRR IERLieccONPr I Ses acqui ring

daggdgehgtuﬂ%.to at [east one or a tool availability

par arete cndoHliperamstsplpting fo spid fishigarkiece:a pot ent i a

yi edriglapirsgidrendef linepaeyigéravith kddemd@logyi@®taind @ Pr ocess

ri %usﬁt%r @Bﬁgé:s‘{ conﬁ’&das@cigtgcp GP 3 éﬁ{gfhg,g%b;gr% res%?se tto ebrlg 'rpgfcfoé"gl/_\gd on a second

systemfor performng a product or
control YV°I@J&QR@?"’ERP‘Z?ES cpielatipipet stihBOLs pasamester withhspidinsirelggy data.

a workpiece; a first controller (310) to correlate an
end of line paraneter relating to said workpiece with
nmetrol ogy data relating to said workpi ece, and
provi di ng feedback data for adjusting a plurality of
process steps; a second controller (410) to perform
said adjusting of said process steps; and a processing
tool (430) operatively coupled with said second
controller, said processing tool to process said

wor kpi ece. 10. A conputer readabl e program storage
devi ce encoded with instructions that, when executed
by a conputer, perforns a nethod, conprising:
receiving netrology data relating to a first

wor kpi ece; receiving an end of |ine paranmeter relating
to said first workpiece; correlating said end of line
paranmeter with said netrol ogy data; and adjusting a
process control associated with a plurality of
processes to be perforned on a second workpi ece based
upon said correlation of said EOL paranmeter with said
nmet r ol ogy dat a.
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