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WD 2007/ 016945 PCT/ US2006/ 032921 PRODUCT- RELATED
EDBACK FOR PROCESS CONTRCOL 1. TECHNI CAL FI ELD Thi s

FEEDB F
W(? ﬁ‘&’éfﬁf(]%% Tﬁﬁﬁs aenes t o semnm conduct or PCT/US2606/032921
manuf acturPF{EJg, aﬁé;&g “{rlgé@?' CUFAR PROGESS gONERING
and appgr a# H‘ gné ﬁc[ provi di ng feedback for process

control “uUst dEEP | i ne (ECQL) rel ated paraneter.

5 2. BACKGROUND ART The technol ogy explosion in the

e HEEeD ripics measty 1 shaisont@s ki@ hclufndTBRY D8 WaANG:
L abmar . i T dav’ 1 a ¥, to a method
and apFarOM 8dr bMQid Eﬁ%ﬁ@%r%wc&gcoﬁq{r% %Sen?ﬁsagr%ﬁ“gpfgﬁgé’f@ﬁé‘f Rgfameter.

manuf acturi ng processes, partic

manuf act, uri RLAGESSES, call for a large nunber of

i mpor t afit M@&%r ocess steps are usual |y

vital, and therefore, require a nunber of inputs that

ar El_egtmlayle?pim‘q“e“ tervechufauei | ifth by hab LQREH ]jn many new and innovative
manui’ef&ﬁl’_dl@aﬁb&éﬁslegng TRRL Qxlanuf;cgari;%] ijrgganf acture of

duct or devices requites a RuRBEFIY nkerage manufacturing

em_con :
proceé?sbcégg"éa TR BUm b TR steps. Bheedaaged ss@ntcBRUYIGID End thorofore, require
a munplsof igmtsfthad me gawms,efhilﬂﬁﬂ&dblﬁlﬁiﬂtﬁin'ﬁﬁ)&)&ﬁt{amf‘acnﬁn,?coggglI ous

processes, fromthe initial growh of the '

seil Ganduetor. material , the slicing of the

sem ¢ ongtucir"::o([r;f TSRO G5¥iesS Feuss iadtaber eifdisersie ptdues steps to create 1

packaged isermiconductor detigggeom (awt ssiicorguctat ofitaRig), TIRMVakidR| RRLER Yom the initial
al testing of

- growthost hbigonkid cidl e | I
growthob €enlitolé@)tor ‘hﬁtcltﬁmeﬂ P @&K@% g dﬁ%gg(é”rd:%‘h ?r wgﬁfi%@dividual wafers, the

devi ce, areé so

. t.he L ete .
iabucagglb ‘%t &9 fgpoh g,S(%)glélfg, 4P Faentings or iby éikﬁ)r e pedaghgyanb dinal testing of the

not her “and
compleﬁérdpd‘?wg sp diffeb® fobinf e rasititer BRINYERGLA ihap & | acatd
N p T be per ;
differedt RARurLRE AL b LARE 4 8Q0L L SGhenes. GEnerﬁsly? groomed in
set of processing steps I s perforied across a group of
squc ndugt?r wafers, sonmetinmes referred to as a lot.
F F %rl %ﬁ'ﬁFté), p’@‘:%ﬁ*‘@@@g%ls Ipa‘;@nedtahiaks af‘@c)hpbﬁ} s&rﬂ%ﬁ&ﬁt@zdwﬁérs, @()lnetimes

f ; j '
referredrta s @loy 1of exdinblb e RRbss lllﬁﬁéer%’fa{ xﬂ!{}sbemposgieof fa Q;;Emng,dclf g@frér?xlstg*afaerials may

e
i

be form@ hi: . waf er . . eafter, a patterne
o ‘ phot%?gge#lgc:og{%ty %agm"f ORHaT G ifgrsd faprer of plrotreseisismdyady étmed across the
e IO WS o nthgnisphy TyBah USR] G Wl

process @lyetusipg 0 6L8Sed Byeh REL acr.oss .t he process _
in gé% Elggt terned 1 gsr{‘rlﬁ &f 9%?1%{%6’}%%‘?“%? reqets gp. the formation of

various Eﬁ%ﬁ(‘ﬁﬂg °“l|J-‘F] i PRESHIGE e S fasies may bnuteh es, foremmipiep g@f clectrode

structurg, fF jrefigigtofse dfamy digenreshji@llich diorhBerPRAE B Sodl AYE e S%},J%Qte of the
semiconfh@8k WaRS 1o BHaid BeSed, aS r exanple, a gate electrode
stmcmre%a& ua%tbgr ed for i}? an Si SI,I O?%$89 ﬁ/ég%n)}m mlﬁtﬁ:éog ’wafe ‘e & example of an isolation

iSOl art o §f AT Tee: islasion(SEH sfugtured acr oss t he

substrate of the sem conductor wafer to isolate

dhevtmiacalingas@asiacs @5&oAnSSMLRGUGE oL wafer . One | ‘
manufac BN R Ewek ANdoQ ation structure t %aat"‘h\é"g# “BUY myniege with a
t a_ shal | ow trench I SIAET BT ) et pinsfogiming t@bis Bherally conncoted
°  CHETTatteuren g Tcoslupmattt inferica i @inea0UCA Machine interfacs to which a

a

manufaciyEmzUfca@iLLLE lc(fiﬂecﬁea,cthérébg/Yactl%@hgcé)un%nﬁ'gw{“%?%tg%Vg\ngéu%@turing tool and

Wwor.k or ‘a networ

ho man LR Aramework
the ma ﬁ%ggﬁ%g%ﬁ%&a@h ﬂjg K¢ gltf:tlatflifaﬁ(‘g cangperglix bg @rrepladnl advanced process control

(A7) etiindet SHF e it abpBintrih Wik LB o sHAG UL ATEN woaticaty
retricves {he i@y rfe&ﬁ@toleﬁecﬁt@E‘ﬁﬁ@:ﬁ&a@!gri&g%ro@esgmchl ne interface to i ch
a manufacturing network is connected, thereby
ﬁaqifﬁtatigﬁ conmuni cati ons between the manufacturing
1001 - A Sy he i steiEF e ivngr 105 afewenicond e waBCIS Bically includes
n S

-a plurality offingj i@nd . i ] ,
i aftrgiidas encanagener Ablyub@ PRk 186, Al AduANGEd, process

and equipf@td Al 1LAP stem . The APC system i ni
cont r%l “scr %”%t",%&&%%eéﬁt e E"ém%fl BOFL SRR PTENYE Brgrosirehaltat are to be
retrieves the data needed to execute a

automatical ly
manuf acturing process. Figure | illustrates a typical
sem conduct or wafer 105. The sem conductor wafer 105

typically includes a plurality of individua

sem conductor die 103 arradnged in a and 150. Using
known photolithography processes and equi prment, a
patterned | ayer of photoresist nay be formed across

one or nore process layers that are to be
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1 WD 2007/ 046945 PCT/ US2006/ 032921 patterned. As part
of the photolithograplry process, an exposure process

WQ 2007/ P performed by a stepper on singlBCDUS2006/032921
P at[elr?ﬁ?' t“ly%a% O}dt!h%phf@éthp%@af PIafeEss, ait expostie megesdie D@f&ﬁiy‘}:@rﬁﬁﬂect lt}ﬁa stepper on

single pewiltiplecdip HE tlanmsk at%ﬁﬂﬁ@ﬁ(%%din?&@ 1 @ﬁe‘:lﬁﬁ E}? go
hotdRRBLIRLLS) r_can be ysed as a nas du rnfals’{(gené}tlog Ft r@e patterned
pho 8Lk Bd us!—xtﬁ%% ma§<r @15111%)%#1]11)6 PRRESeS et q{élryupﬂzjfgmllcsl omthe underlying layer

rpsegege., e i A
eyt B oAl VU8 be ek S e i paem o
featurkd 12 o&ﬁiﬁé_g{s%eﬁggstt r};e;]r h}g{et he '15 lhnde‘)r;q% i‘ol’ﬁé1 Fimévé‘f Oit Phes: e.g, line-type
pat terned’ 1 ayer Gf “PHo¥ Epieted in ap andeiiigsorosess lagd. a
plurality of features, e.g., line-type features or
opEiigowpEzire atafoeshdhidhiodh 6 EIanllQ@ati(lce]H‘lol":Igr§ﬁrrg%$si2(-ﬂ)wg Ddepioted. A

manufed SRS bodeh GhaP i Layer. Turning now to
e e By M LT o i
process Pt olisilsdyie pisir efdieterninimprmetsa cdnuslipRgm&ats foem)mg 2 batch of
semic Y 185. N f
ot o Rl b bl B ST oo

esult BYdeREAGASSI sem conductor ~wafers .
;;u Thi's | eads Ejtg%dzf Pt gjf’) FOYC0B% 8Fri e Merufebinssysten mirpad various factory
PRI AMRETERTS: T opprorsesssiga baidbal emicofdndl e BONIUELRN, A number

rm ne
compoReRts af afedtagy ¢radabsy st em di rect s various factory
conponents to performa series of processes upon a
bat €hoRboiseilaangugt or wafers 105 (bl ock 220). A
. uim@ﬁlﬁbgr f%f cc?n%ﬂraol &eppa?cgsﬁ% %{@e ‘1’%‘?5’ (b"ﬁtﬁ’thgéﬁf’fft‘l" #g/ot el state data may be
4 e &Y P'n?jhe etiflagsetesn aafer thy edetaerdrih meg baned (o perform various feedback

p
diustmy i . .
adjustmeniplo @ mehsdqedtt prddabsStef@lock g %@ee@ﬁa@l@ﬁ}a@%ﬁ%rﬁ%ﬁt{)(& plate dega may be used

to com y tin and toal contro
I%%E[t@?(gﬁwt’] tee C%‘g%l%%fs%’cl)rﬁg b&ft(&]g’sa?g' biybsequpy PEYS#RP O it Sedbdck adjustments
may bo RO gt v@rougPinhin thpropesinDwSap BhdRtiBeeh IO LBROMK dBE wsed o adiust a
particulgpisbegsai pigeQkied he wafers, netrol ogy data arid/or t ooij !
acqui red (block 230). The netrol ogy

state data may be
state data may be used to perform

dat.a.And/ or thg t ool s .
(velati Va(’(ll‘gl ou%mOP%gla@gp fems %f%ﬁﬁ@ﬁtt@s Qyerh e UBSS qUBA FacPIhAGESSs exiernal
Telativedq epmyrbfagwios 249)or inBhal dhagehagk.dak A tool
inefficieSloRb@d gl @uﬁ@yﬂeg eché&%gsqn il & T enSﬁg%r%@%%?{egh{}%a%%é%@ga become
By adj usting A SHBELEEntngsy Beers dhat are not direotly

initial 2sS8RREALY Yaicf£edhack. data i.s used
o asQERBHGhY huicd SEORAEN OF B PBHAeE BT iprodpg{ Gt ity Bigomwepdtan@essors),

, It
?romptmg ?%rﬁpqei}%a sgeond) pestt axdosmior. hlhishy ek (R ThitidTBiobdiQg¥anhSs il en:

fact that various external (relative to the
may cause the

NBIhaAG T b R a L8R )eri@es Tl | Shange ,
schigcigal s 10U 00l SMERTR SIS AT

Rredeterm ned processin )
:aroc'esj:: s'oés oggtw %{, &gy ca&f Reddiciteps of dig rrgesess pafotried oo xtherwasks, However, the
.e 11 M - M 5 H : j

quisite ifgppagpny equgedfor @d&naﬂﬁkaioﬁﬁﬁiyﬁbﬁ)etzﬁﬁb MBI O Qi gfm[ gﬁnlbb\éhrs of wafers

have beendfoc@SI0 Ghekt1RCh s WeLaf Lekilng t process Operal
and implei nnntnhglo%ggﬁ A 6?éa%%{l]%f%ge‘rﬁg%ﬁ?‘ggng?ﬁaﬁﬁlpgfyg.tpetﬁlft{ald)rocess results
P aCe O PPIBIT {47 Girs Raweteset ih atdemto prampg atssibe bridtor PRQSASScies in
product pgsoingindet y.  For exanpl e, the market clinmate may change
after an initial assessnent had indicated a demand
=i Lcul ar type of product (e.g., very high
ool ot S‘S%% “’g?ﬁ%%:“é‘g"g%“#%s) _S,“XIP r°g‘"i%%tﬁ@e ERSFrEipTOO CTvisouapra@ee thotsyip@rology
e o ﬂ?%@gg’@ﬁegmgem tmﬁs thixeopkifhit l@tat&ff%%ﬁ%&s@%s, changes in
plan less efficient. Additionally, unexpected
characteristics relating to a product nmanufactured by
performng a series of 30 process steps on a wafer,
may call for nodifications of the processes perforned
on ot her wafers. However, 2the requisite information
required for such nodifications may not he readily
avai l abl e until a | arge nunber of wafers have been

processed. The state-of-the-art |lacks an efficient
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product performance. 35 Furthernore, internal changes,

"7‘/%‘?3;.30@r ﬁﬁﬁgﬁ]?nges to the operation of various processing
SRR Fiol” Gl bl s, etc., may al so causePthEs2006/032921
the f 3 : EHiN b 2 ) ' : .
| pr%% et e Plﬁnrsléndc ‘%’Tﬁhg‘ttfﬁ‘s H&Y reds dedliarithaficientl due konthe predetermined process
p an QI ; o] i .

et enormll wved |centiolist pimss GRANGE SGnBrally2, imitment to produce a particular

type 30PBIRARAAT L, PCTL4ISR0 2921 the factory'
aclval%? nFI%A?n(%@ g eor pg)zt er ng’Pé ? i21(1:1?3 6‘?‘%3 R 216?9 BB i9&%Hre sapietimes months in
Ceffi C|Ieﬁrt3 T REs prehep reeleyadrhyi theth prcos@sBctupl astem,  Meanwhile

variogshiternplsor getmeal ahdnges U@ theb®, RO £9) b1 PLOG ’
optin@RAE MBdsk ONSges gl@ynﬁxglaziel Hangd ;§ @m‘ﬂ t%!e(ﬁt to pr O%ﬁlgréadff fans to be no longer
rOm%gsacr tjcular type of pr G & pudigi qempyds and/or gtheyapariet fkcas, changos in
d yﬁ’é 1 ¢ s WHP%@? ‘i;@d %€ iﬁz;;@ﬁ/pr ‘(hh‘@?;] @ hlkefblisiheSs mﬁ@f the gntity performing the
processeRTEDds PR ShayD s, itk praddanss o pr.edet er.n ne , .
s B208 i d N0 L 2V B T ough Ll T —

system Meanwhil e 8 APibtig Propreievagrations. ext er nal

changes may occur, which may cause the predeterm ned

| Resignersohaye atteapled g @teviat® Bbi ; ‘
p g eltevia behwmhes-gnﬁc%ﬁmgEg;ﬁ%?ﬁiggﬁ%ef;back based upon

produdt BEHUMABGRENEE Sretubli & ket .depand _
in the gasfnléet forces. chan gogsgnoﬁcrdmﬁsragcoz p’i?glﬁ‘a"’l tepcsbis! A veripaiuding changes
L T 82t BT Bl iorn iy avresastmim ges of te-ArhstbuSRENS call for aciusting
e satgroraipesss OF the hext @ iedst Bisc QB dn@d¥bdaglioh BE, S, spite,

2 dowitsI@BESHANGRS il R PLETET €1 M Efé oSBT e o
o ?I read%‘ii mpl ement &d 1 Mto gereéle &9 #igressHeF Bee isoes refitiok to end-of-line
product 3 o festitienally cugriens egomal | fantks, ofch fab @peikichdnkdt shdbusiness goals may not be

to

I

cfficienply 0@ hysOPLAAbLRAS: sy Y yeratienpred to
o Y By ATl NS pr ot S by 0f S G gt e
ased upon - product Geht PR 2 Pesiiess &etor anipelaciref fratbiltipdjusting for

infernal jpanuiaging igblems  of the probl ens descri bed above,
i ncl udi ng changes in the business plan and/or
| PR ddcdt infRBINQL SrectDP exanpl e, state-of-the-art

or Oblem%)éest(%oetqrsb g,enernal ly" caﬁoi’%o?r%ofn Hed L Ershtducingebesesizeis of one or more of the
procesd™ sr the next process, based upon the reception

of a process feedback signal that is received from a

downst ream process. RS RBRESIRY N not be enough
to address all of thmﬁgﬂ(ﬁ) end-of -li ne
I ol QR GE md At @n: iA9HLL | Ly, varjous external
conteol fﬁchtog)r S oS _ucﬁje algltrar{?{é’ta%%}%é}%éé’%wglﬁ HRET IR e eodps Sedbagkefyr process
‘not' e’ “EFFRIEE&ht Pyt wakhices sadcibyl. Suchd stint praicd ROMAS b me firer

workpicesyig faserged. Thi sadodlihelpdr@@br tOcobBGES il B0 L8aGLLON O

oMY 8 Nl O XA ] 5101 0 TR r 8 s con

comelaih 0SS Of reaction tine 0" A" Budt hesedrpelpisee srdinard bagdkupon the
ot 1 exi bi ity in adjusting for internal

manuf acturi ng probl ens. The present invention is
t he

&hi aneidr @ghed: OF BY/REGR WvBBion, Qlmebd t._reducj ng,
of one or nore of the ls%%)%ig?({) 51 EHEE82 Prglpet feedback for

rocess contho CA sk for i
process Sliof A ﬁgipéoéﬁ&@ﬁgir&j‘g UPRA ARG ok Diepe- dfvtrolagplertelohy bhie first process

above. DI’
of the W%prég%ﬁ tecivpdene esimf-lige petieae: elafingtb QM iﬁ@@(%r[@ﬁ&f: %rfggeﬁ%’ Ape end of-
line paraipét@dsIGt mb@AGDARK sk Q106833 Rt r ol . Metrol ogy data e
modeled.” Bl 39, § 0, & F rst wor kﬁe{%i{ac’tﬁ? ° PRI Ertingnfq aesrgna workpiece is

" i ne “par & Rt 'P’élf“ﬁﬁji‘rﬂ.@“‘i"ég {apre updnrtistconsimiok pi RE@dIoBline parameter

i the meebpy . Thhérsendeohnd 4 REPRRAARLEE WhBGALLE ALed W th
adjusted Ha&auﬂﬁtd{eg{o@@i}{g gat.a a-&RL oces: Brcont rol 25 assocl ated

with a plurality of processes 'to be perfornmed on a

second wor kpi ece i s adjusted based upon the

I& iﬂofhéll aé@eimﬁé the p!queatﬁ@\teﬂmn, Ealsﬂmﬁtis 1bvided @or @‘ifr@}%ﬁiﬂé a product feedback for
process canmMe N0 fioces RO ip3n RERAVEHE e RELT QLm Ng a
of the woRlhi@IUGL o[, eedback for B Sobe S, pg%:%?nr/l oS Plaifne i} B lgigrocess
i % rred Upoh "lg’ef’?f‘"gr%‘?ter Vi fodkeellrst Itatkpiod cogyecthat.aThe end-of-

I's performed upon
relating to the first process of the workpiece is

received. An end-of-line paraneter relating to the
first workpiece is received. The end-of 30 |ine

paraneter to the netrology data is correlated. An
end-of -line paraneter relating to a second workpi ece

is
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nodel ed. The nodeling of the end-or-line paraneter is

W based Fg%n,.ut he correlation of the end-of-line
i (agg@ E v i Bhtii g et r ol ogy data. The fir stP@IDEees032921
e P é‘g‘ﬁ%@& SR skEdSeSeatl Avemf-of ire daapas rélate ENoond workpicss is
modelipr Kisinedeingpethe adjoisiatnhasadsRaot he. el ipg of the
. : on the-correlation o N30k fipe parameter
with Btk B, %5%@£§gess i, anot heE aspect of the pregent
s yention, a method s pr SUTH @R o b5 @pfasmed mep ascoond workpiccs are
TP B0 RO e eling of by end-gBlingpomess. control . A first
process is performed upon a first workpi ece. Metrol ogy
dab anorbed Apdong theQrdsinldnfigl 2 RERGES S0 9 L he wor kpi ece
oy S BN A SO0 1 b Ank BV ottt o
] first Wor kpf;yecéa fedinedp aiRpdgicce Thiscaived- Bhta r@ating WO predicted end of line
Patam‘ﬁﬁﬁ‘?’l?t?g 1%&45‘/09@512352@&6%031219 Bikdibl¥d BRL qu{ug) ?Manqe%tr & loSelated with the
metrolGTdER| AtpehiyAR ST Ld e, Rarapeter relating to a
the coREGONd  wor klgl ece | ic?%"ﬁqéé% té)%e P o‘f‘ﬁgmﬁﬂ%}l hewyeririces iy edjusted based upon
end-or - | i ne paraneter is based upon the correlation of

the end-of-line paraneter wth the netrol ogy data.
er f or ned

Thembthar 8épedd bﬂlﬁ@ﬁlﬁseﬁﬁlgleﬁmﬁ%%&g% R &S(thizig;%%geé 8rena 1gdpet feedback for

ocessHBAR A rkpiece are adj Ut
PIOCC%np qlel_i hnﬁgl?%%g?iﬁtéwcg%%ggoﬂ T £ sremaederDatbrelatingan atphvdicted end of line
parmk;xefslﬁgmg t?]a \qoﬁ@wgﬁ Beoetived] Mg mﬁldti@@tokaﬂfeﬂ@xhglclﬂ:tdr $eia%{1é)t\6ipgo%gssing of the
workpido@ls @R Edd i) A

cOls e, t@laBngPb QR gl f ?g%lqglatmtg o gro ?%Fﬂf & evopkgicce is received,

The préa@idh Ll o JMeLr ol ogy data re _ _
fa: P :j[g Ciﬁ ed sm‘b%acmé“efeg Farted Bhethpmeniasy dda,ehdexafnal HAQ, or the interal
oL gap ¥ eF romeingi ipngestd td BepaNordePhfGOnd SolSeel; . e
correlatipg.edi cted end of |ine paranmeter is éor(r)‘lieﬁat 9%? us}egg‘fsﬁde“pm‘ the
nmetrol ogy data. A plurality of renaining processes to
rformed upon the workpiece is adjusted based upon

e
t ﬁg%ﬁl&rra]sglc%ﬁf itlﬁg:_rese_p@inyqntita!n@&mn isaspat fc@fpexfoﬁﬁingﬁ ﬁ%tﬁl@@ feedback for

process pqureintThe Rystedn sTRhNQGeh:SndARY LRG| 0L Rerform ng a
controlld Q@R «f ggdhack Ofr nr_oc:eés %gr?t‘?% .wcﬁ/ﬁ?‘{naoﬁ’gb‘?m&él?fa The first
elating 10 a Workpl BEE ety geins e dhe vOrwirca eltatdrlggytda relating

r H .
o e ""3;*’&;? aror e cdrdoeok ddfijm@di upaE amftate@ of b tA: B
a secondWoHitKlr@E Berfofin kIR GEMMEL of FoalsGleal ! 0 _an externa _
operativdAGLA S8 lating £0 pr gg:t?;lgsl ?br?{;s SBF t he SYT ¥i91 iaduesj agprocessing tool

recel ved. 'DATE T EMR e dhareroasping teléy aapablefofmb@tsing ek abilRGhe,
to processing of the workpiece is received. The

redicted end of line parameter is correlated with the
T Bbby st od thet fagere kh-akina chiGheP Eea%a‘r%%(:pté%%gl;{t‘%r%% E@!ﬁce encoded

W_ith insnag??%g Er}ggid%ﬁgﬁﬁﬁqgii%%%%%{me%'%eqﬁ%g Ig’gj%ﬁ’ﬁsé eopels e dhepowputer readable
PrOBIL pipgee EUF el g pstuckiprstthre rwims pecticdby b REMPERSAMms o method
comprisingnipeqitiizomstrolag sdsslraimng & JEOWh AR f 0kivRELL orm.ng a S
the first wAkRISU L bGRI RACK: frBLe v p: roc esigﬁcgnrtg {eg 1.§ a’gr?ﬁné1 %g’gﬂ’%‘ﬁi"%ﬂr relating to

[ TR RIS W%P%ﬁa@‘@ed aidting afofocst control

aSSOm.atedt hﬁ present inventio _
COME POl Prygseses i baperformohtmraokdoat wirBpi@d BRéBMoL 8. correlating
correlate an end of line paraneter relating to the '
wor kpi ece with netrology data relating 20 to the
wor kpi ece, and provi de feedback data for adjusting a

plurality of process steps. The system al so i ncl udes

a second Cont”ﬁhhﬁbE5§¥ﬁﬁ*5§E§}ﬁES adiusting of the
process steps. € ‘ a processing
T;E%ol operatively coupled with the second controller
TiFHavepifoo ces $b nglets0ad byl SfeGRR ANE il w; ing the =~
the accompWRYleREGGSs, i MGk, AROLDEr asge(,?&g?ﬁ e Birclh s oo v

i nvention, a conputer TEYgant Bensfdl drmastsomd geviibevi ce
encoded w th instructions is provided for performng

a product feedback for process control. The conputer
readabl e 25 program storage device encoded with

i nstructions that, when executed by a conputer,

perfornms a nethod, conprising: receiving nmetrol ogy

data relating to a first %wrkpiece; receiving an end

of line paraneter relating to

DP also includes
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the first workpiece; correlating the end of line
arameter with the metrol ogy data; and adjusting a
iwopzr"@ idingt B vagsaci ated with a plural ity RSFI/US2006/032921

ue“s‘; J e ugtrat e:bé :ﬁ» qioﬁieﬁ;étepnoqf zaq%@tljhdowrﬂk!p He(C @ap 88 @fbcessed by a
NGS

Scmlceﬁfbﬂmtiirﬁeuf@@xrmehmmng 30 BRI EF DESCRI PTI ON OF DRAW
The i nvention may be understood by reference to the
f okl QWM 7. | conjunction with the
acc;%npa{l}ghlt%g d[{ “Plt]aht ds,p i Oﬁowlff‘%“ﬁ“ PR fPareenitg esmiconductor wafers;
nunmeral s identify |like elenments, and in which: 4 1\WO
200502 dldwiBites jaj Bldck d@grap @Gfdy&l&@@ﬁﬁl@@g%grﬂrai n’::dngé'lru%at for]t%ntrolhng a

TuralihSAF I con uct or
Rl LS ASBI e St B ac enior
ufacturing system Figure 2 illustrates a flowchart

q fﬁ“ﬁﬁt4 iirades aanomqe@rledé)‘lqck fedrdvodkphm oPs PERSSINAYS Fi Figure 3, in accordance
k

with O&Gmscrﬂﬁdﬂﬁﬁo&fnertﬁE ﬁesent':dvgft'i[u? 3 illustrates a bloc
d| agr am of a system depi cti ng a central control unit
plurality of factory conponents,

: %&gg%é{lu fates é’lr%df ﬁla%ﬂlé dipfefiepsef p Areitpek rapibefdheneniictGlediahieprovided by
of

the sysispeod Bigere B.rvarririleose wiliogili@tded drb bbbl /RS pResdiPhSention,
detail ed bl ock di agr am depi ction of a process unit
wi,th one illustrative

Fie a
' n‘%\%g I% rﬁurﬁlét% a q?]vooﬁart cﬂaglgthoP of ﬁ%nﬁfsiogﬁed pﬁg@ pgthgl in accordance with one
Hanstragy ‘feleﬁgﬂdl“%we%c‘hﬁPt’?F‘i‘GbiR"edmOagmé\m depi ction of a feedback
pack of the product feedback pr OVI ded by the system
of | | us tEd
1glﬁé ghalfuﬁra?es a hﬂxe%&fr?eréig%g(:‘tﬁair%\ﬂ\?éit& on 0 Ie tﬁpug{ pﬁ Qrgling a product feedback

pmoessedﬁcrobeij t‘"é‘%c ?, “‘f*?CSWE'H%\Wtﬂ‘ @éﬁéﬂ“&a{fqdeﬁbqﬁfmest dpe pasaoeicaioad
with a nethod in accordance with one ill ustratlve

efhidbenenttion s shslﬁQJEIBIé @ﬁﬁﬂctus kn@M?(%%\c}ng %éiratﬁ él'x:nll: %:u is Sﬁ)ecch embodiments

thereof hidvk U&L

1(;1"60 e o efg)tugi% %va?fo) exam matlupﬁi i‘%f%tandf He hpde @escr@e@@e@;gﬂ It should be

un eistqyg,gle'ﬁ!?"}ﬁfeﬁfaﬁﬂﬁ dF‘-'ﬁchjIOe h@em pivpa@ific enlthdinests Winbin@ed (o limit the i mvenuon to
VWi

the partichthrifsdns a6l (@lﬁtmﬂ' RERL mexms ix 1.On
c SusC etragf i Iﬂ% 12&1\; gf%l ous al\r{m 8%?‘?8%&54 e&ﬁéa’e““ and

alternati (Q ] l!:l
It t(r ?iﬁnlgyv%gl h R}rét aP‘g“rC?ﬁf" @bléﬁqntpqn@s EEIdY thenpmended Baims.

t'ernal
thereof have been shown by way of exanple in the
drawi ngs and are herein described in detail, It should
be under stMOBEHPWRVERRR NSO EuEl 8S&F-Abion herein

of specific enbodinents is not Int ended olimt the
t osed, but on
TiRventd @BodiBents oﬁgae Flﬁ%ntghrﬁ{e &rsemgé)d bmfaw n i e Igiiséie%t of clfhl‘xty, not all features

of an a"wdm’ﬁiﬁm@ f?ﬂzfg‘* “egrthed & %‘ﬁﬁ@mﬁ%ﬂﬁw “ahlorhabisuds shatdd Qhat in the
developmgint ¢f) any vk agtpil refubodrmilt, S8 Qs Glfnplt:rh’(%tahéh\li&ﬁﬁ &c@g:ﬁﬂl%e made to

hieve tBedckdAGE:
:1::@ f [ THES IbSKIVHI%I%F ggs ':Iq[ngha{l v{ﬂ:'h \?g’tﬁg‘ﬁ%lé ﬁi ?ﬁ? ﬁ(’%neéf'fmlfltﬁéconslramts
may vexgrﬁoiﬁé’ﬁe uplemantatiop fosaethdse Mosaovet, i wilhies dppre@at@Shar Qkh a development

effort mlglptabmcmyglemmti tabelcofis@mingll @6 ma@ﬁxev@zﬂze@&tﬂéael rduﬁrrfél 1%@[{%&: Fo? those of

ordinary #1Bn € SEELDEHe | eci fication.
course. he gp%rﬁgﬁtgml&%g‘h‘)%‘ in the devel opment of any
such actual enbodi nment, nunerous
Thepresneineaion ol syyeisidtiotbed eth stans tmmy aln ﬁest arious structures,

computelﬁ@fihbtﬁsy ®olk,hed %@tb’xﬁé QQ@Jhénatn?a@l?% epécteg H%B ga‘xvﬁléggo Ip\érpcgffse(& explanation

1 stemrel
only and go gpot x}oggbﬁct‘tlég\ghe %ﬁﬁ% HnVﬁz&S?n \y/gp g}ctaplls a3t aneel] Inmpive nethdsatidilen in the art.

Never *helfse tepredtndied drakibgseoy @elpdei to Wdsdribe be ARRA @lﬁﬂs@att@éjext‘ulﬂﬂés Y& Dresent

mveniiona [d@%ld@@ﬁﬂe ra f

consistent w1t oG E}I 93%5%5%8 11%1% g[r?eu\%elt?et f%gogp ‘B‘g lﬁtclpﬁﬁfi ihBave a meaning

ndert ai’< sﬁaa IF%?f t{uﬁﬁg@ldﬁ)fmd PhYagt hﬁfhybCSSklﬂlkd inithe reld@nakd No special

haV| ng the benefit of this disclosure. The present
invention will now be described with reference to the
attached figures. Various structures, conputers,
process tools, and systen8 are schematically depicted

in the drawi ngs for purposes of explanation
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only and so as to not obscure the present invention
wth details that are well known to those skilled in

Ar e Eeeds. 180 Nevigny ielless, the attached drawi ngsr/e$006/032921
i"Ae? ljldt&’}] ProPhies e i beetipition ot differedt |fﬂohi&ﬁd‘ @&:Jxa\ﬁeaxﬁ)ﬁm%ﬁxneanmg as

unde

tﬁfﬁodtbb{dmms@.ﬂl%iﬁl thelan\/iﬁﬂtehda@ 10 b-ghﬁdi\é@ Lo conmste} gagelo t?%t&r\l;zoeréhrase herein,

To 1Bkl M under st god
Od ani nga gg‘%}ﬁs flrébe 18 \Rﬁ“i”% ‘ﬁé”ﬂ(j"nitj@egql EYW@II”IF&} iof a @8 other than that
u el%@f)ld &T % slalied %Pﬁnasle"é a pppoitl MafBétios kil Ho%ﬂar&sgly §eh%rtﬁ ﬁltlﬁ\é%ﬂ&' cation in a defini-

tional aagner tNQ dﬁs@ej’:ﬁérﬂhne éw}é‘ﬁf%%% sqg'e s,pec:{a c‘}eﬁmgenc?gr t{leeti:rm o@plu‘ase

St PCT/ US2006/ 03292 d efl
a definition that is different fromthe

p
I'pg%orés r%}’ tlgﬁravexaiﬁg fxr&irparr§pq¥élag] dq@e@@scxmﬁﬁeﬁrﬁﬂr@&@ed bﬁ/ tefnRQ$ Software, or
"zlgorrtglké, lide glmibnlict h:greaﬁtﬁt;ont Sf bpdepded, tjcga Qﬁ“‘s Lvﬁiﬁ Cﬁ)l'ﬂp%@r memory.  These
er e| 0

desorifHORSh S kR Lok phrase
scn}ﬁr e? g:tntlzhzﬁ? ng :ﬂﬁe ({))rr}es %H rwgg% tfpge qf REERyeliltinthy ay efegtively convey the

sui:starg:ﬁ 8§th(¥ wasle Qrﬁthﬁ@ of grdigary skdl 1nﬂ&ﬁltﬂ@n@lg5’t&ﬁm tahap teIntf' Blyged here, and as it is

d
used gemae ks, Sstmmﬂw&yto $kh Edlﬁgnsﬁfeﬁt' s&fﬁ@;i&g tOfc‘#e r eﬁdnfc’gﬁto ? He@xred result. The steps are

h f % ressl
ose rgq%e &Q Fllwcs:lg%i Ixngrﬁtpulatto og 8? Isrﬁsii qg:nﬁtite@ngpua%ﬁ]th nptygtessarily, these quantities

take th o?técgtopkipalaﬁ@tr@pfeqqmammhdngds cpxbib\%d des gtstbﬁedstf%ﬁ&én@!i
1 combined, r
and otheh@dsk ﬁ:laﬂitbtﬂld%edf @trhast ﬂ?@eﬁ SohBL QL ap ti 1imes, GP? ¢ Pﬂa gé ???ﬁ%?ftoif %E;;:;a;: nt;pie:r

hesd orrespondlng
to thes sm{aggaﬁ tbt(e%sdva%ﬁs,t %Plizpés i %!&f:l@%p@,, tergs, nu@b@gm tichits and

synbollc representations of operations on data bits
Wit sHeiid ba boroemﬂuﬁ;ﬁi hcﬁ&ﬂ@ I Wat aﬂ_Bl.e@t%e alees% Hﬁar Errrltsoapestfa %e associated with the

appropt[ % &l AL e the on
stated ) ﬁar ;/Hug-{i %Qﬁd ?F]mly (f}ltvenéeln f ’é‘t?tsr 39@169 toclepma/amgntititre Unless specifically
Oﬁﬁ’gt“aﬁfz & &F aRPHeEt riropotik disusgivrh eergs eﬁchorsd‘rpnﬁgsmngekdr chhﬁmg or

“calculatifp® oardaterBRing! ¥ " ere,
etersANingt &O‘dlsﬁlﬂl?ﬂg %§ e hr%g rg%xrr?g et]?ev o 01} 4d pgocesses of a computer

¢ g§ it & used .g era
STS o el f-c g%%&ljogrtc SHEE uu é‘ﬁ"c éhag?]algﬂuéaﬁ@ ap‘b%ﬁfﬂgls Wga epdestd &thysical,
) ectromtc é[gal&ptfes ithie ﬂgztcezp@tea petemtsh@iey ag H‘leﬂlbr‘fbg lrﬁh%ﬁelr gfﬁzl 511 ﬂarlé fepresented
as physicARQfALHie ti@ASHOEon PRSIy, Usual |

1 OH?h eséeg%{ﬁ g% #‘?t’ﬁs &5 Kg{s%?f?e"r torE rue}r Wfoﬁﬂalm storage,

. n essarily,
Tansmis &}orgxaqciaydsjqréeét rical, or rragnetl C Si gnal S capabl e of

belng stored, transferred conbi ned, conpared, and

dtdnenevinee divaett prudeatashi ark tﬂvrnﬂ:ﬁ npsroﬁ}égr(hu&&%/ﬁgu achgrgg t ’ orkpieces {e.g.,

semico Jubt&e@af pEdSn ) reasons of
’ - é’gcgl“ié‘&‘“ R ie Y %’I—“’m%wtﬁe@d ﬂtequelrrerqltxﬁc; manufacturing

process t%ogen%&bgdmneﬁéﬁf grépréqegt 1nvp1§10n3fovm¢,lfdibﬁﬂtfémm@r a ft:e’a@aclt éokx@cumlg’f a é)liuahty
th

of procesk tsteshio wl Be char I v
pbchse o Eh@eac‘irugor{%aﬁgtg lgtgxlét% Calgga/?r eé!?awalt Ct(fnh Varxous cnd of*line

i £ c 1 e
performa @gt;agajpﬁtéggsre neB/% ana Cya?d na ﬂrgﬂtt? ?qi@gn A dedhadk maerded by embodiments of the

present 1%%% riddigipnajly lgid (g mgo phd-@ding (E(lﬂj]ﬁﬁz&ne&l—(@'?ﬁabr bd ﬁ'&hcteld]%l' §§d§3led. The
pare nt rom

modeied &ﬂelﬁat aﬁﬂeféﬂi) |m)éy be?qls@]tt@pet t%hﬁ E]n\énto%?qt, bug{mentgg d]sﬁrgprgc(ﬁs corrections.,

t he dlscu55|on terns suc
“cal cul ating" or "determ ning" or

L;ngvom?né%/ol}ﬁté Pregept ipyeation laifgréprorrt@f fera qogelithe oﬁ@didu@ Ebst&Ebdlts versus inline
tool and/opprgqp@g:gg@tm@# oranceDI¥PbtL r’I‘hlSS:M%JIz@r% m@y besﬂsm t!) rfo ng%{n EOL
parameter.C ﬁ[ﬂ?&&lhl@gvaq’@ﬁélegtgrﬁai%ac?ois orna{g uglug"éf S and gé}tfén
ot of 5%6 ;F) es eqlt ec as p 0 "BPRE tr ey a%@mldeteﬂ @sdetermining the

ag nad{ Flaienig nﬁlm bzgly adjusfrient pregpsssﬁrerﬁd‘ed 12 @mﬁ&iﬂﬂtt‘s %§ the present

invention jupmgt gr']%ld;rhﬂﬁtstdtgfaq;hﬁdhfﬂ dr @folcéés Ettaﬂ §§%1Q)tca% cham?rdfinéciel 16rrfry be created to
late bS] ) & Foicd BT,

:ortre ate {Je 9 Sltne% Sﬁqo \\é}'r’tlb {Rans acttu'r&ﬁr G o&aldﬁié)g_1 ;@ﬁmgtpxgrea@@cﬂ factors, and/or internal

actors.  This Eqteelationamay iheg be gied pl @ytrodl @ Yl of PICKRs RlaBng B QY Jcessu g plan for

di screte processes that are involved in sem con
manuf acturing. Workpi eces (e.qg. sem conduct or wafers
105, semni conduct or devi ces, etc.) are typically
stepped through multiple manufacturing 25 process
tools. Enbodi nents of the present invention provide
for perform ng a feedbackscorrection of a plurality of
process steps in a process chain based upon various

i nternal and/or external factors. Various end-of-1line
performance characteristics nmay be anal yzed in order




10

5

20

30

35

30 Enbodi nents of the present invention also provide
lz,}IMH).;){relatlon of product test results versus
) i dit PCT/US2006/032921
;mmk v d/id i gr ocess condi i ons or
; ASur enel mmomﬂ?tﬂli %m(&’:ﬁé “étlﬁf%(ﬁkhﬁ’y 2 hEngseelbacd lperthdmmy encompass

f%dbﬂ%d@}fmhﬁaeﬁrahtmOE@cesspmpsarret er. Additionally, various
external factors or other internal factors may be
re of feedback

Coﬂﬁin L&l Ru0et er i nat
emb %\ Hﬁﬁn’e nt tS? {je g ea lmc? E {& mé(]‘r Iﬁ}gft%g ] feglclggigco&am i dn illustrative
o S)mg 88Prﬁi§ﬁtt‘§ve’8fmth1§0\ﬂ;1eé3@mqy StqmmS@rwmmnemiltﬁ@bdmr&%m 310 that is

ablgdif
capablgchif wsdrdesigg andpffhmaé itk Yes;&:fctéxg{og‘gﬁtﬁ)ﬁs aefglgérilirty Ffa }%rg eGSR0l segments in a

C I n
fa torﬁﬂ@ Por e’)?h %?e glfaa Jty ma\y\’nCf“ﬂp‘{?‘éi"z‘l”ﬁi,?spr%éftsﬂ%FOOIéIthabfr@@hngoiéd by one or more

| manuf act uri n
meC%ﬁﬁwﬁéﬁﬁﬁéﬂﬁw§t“é%ﬂE@ﬂamn@amtors and/ or interna

factors. This correlation nay then be.used to contro
ocessi ng pl an

a 10k bdngdiicboOfnic BILSE g’&a?‘ﬁé?fl’nﬁnwg% Qa%hepg/oijp{) : T§tiops from exgmat sgurces (i.e.,

sourcebwﬁg%%f%@@mas Wﬁ]ll éﬁfﬁ@? w@m\phmu@@ps(z SeMCBraed @f a factory/fab), io
affect e erduationdfivaiopr ompahess drakackry. | BRGHal §o§1%@%9lﬁi P %n?us adepartmeuts ofa

busined¥B% ntrol of a plura
dusmegﬁ t@ggé@g?glﬁtann%lgfe gﬂ?& oic t% lngmg?c&ﬁpge 013 Pm%tes%‘}goﬁkﬁa e.g., the marketing
epartigenty ‘ﬁr‘i’?pa’érﬁ‘f“éﬁiicoﬁxtmai @ugysgtwemisq) mclatemﬂdwaﬁﬁréﬂdist @, otc. Internal

sourceq thdyughudatdarive cogfrhag sﬂfﬁﬁﬁtxa@{r WItIPIFzé ggn%gagtgxténﬁ oP,‘é-ﬁ&t&s&%t@?Womem eg.,a

1
oenl pREQUCHEer TG RE LB %%E?Eﬂgétoalf toplyigie s gfe-and
affecting the respective operations of a plurality of

pﬂ@c@f@a I @@‘WE){ olit SIQgJB’Bﬁ}iaBIelom I@eiﬂaﬁ:mﬁayléliﬁ)%tmf %ﬁatmc to a substantially

qmmh@%@ﬂﬁ(ﬁ rotuck AT Bb Yol e various processing

Infomla‘ixon eﬁz ﬁ ) r g} conl%ar 0] Ctuggg‘%mh? ¥ rce’ﬂ’iﬁ’f éoutr?lolﬁft 310 may also receive
htf 8?% tgrrgo g W“%Gfpwlt P@ﬁmeaerqor YoessEQOD Iﬁﬁrﬁxﬁéters or other post-

process mq)pi:@ct refirem@yanrtfedahckGOME Edﬂlraf U&Hﬁ%l it 910l (5 ml ?ee%ack corrections, The

C 1(50%@&' instructions fr om ext
entra i gggmllg?taﬂo &l (oguse a comgl)iﬁr SYSER) 34p 6hafa1s F@é&l@?prﬁm)ng vagus tasks,

such as\/‘:élﬂlatlg% npihg?ﬁn?qqtoé pHaihetspendorserdting eonjrolSREMEES ok ﬁitx@x(sniﬁlxesponse to
1
various egergel faaddr Qﬁtynh:fla;@t)a These cgﬂroaﬁjrﬁ&etterst g}eacg&g rnlmaag I(l)l%rp] Cbgfé]s%tﬁ direct the

ory. External

opammyggd § q oneﬂ%§ of fac
i ncl u Y rf%ﬁg BA¥¥HBnts of a business entity that

IS substantlally out3|de of the manufacturing or

Bhﬁ@’@gﬁ ﬂ%ﬂ?’r e | F(;()IQ:).!’ lgi an. ckth@al m&ﬁ&ﬁa%ﬂ’sfégl 33@ %%a&m&ie various decision-

making BdruCfond QRAF HIER ces nay.

system 355‘1:1 n§ mar ket %I}gglj Q;'ftmelT?(n{c’l‘%mF[}‘“’““Fid On'éF‘EbOd’I“ﬁt“eFlﬁ giternal demand
turcés” tﬁﬁ?“‘?“??&?%ﬁ‘é“’v At é%ﬂm@@n@pm&emb snig st ANk zhtons, otc, that

are capaw: vthirqyidangntan udlaicd 10 miaA@HQrdeqdiNe %}?&ihcﬁ QorfehlY IpHOL alg {narkc?t trends, etc.

As an c)@xngl ; h@ exel B AL S3600L r ol | 8, process
noon myle, rloexo % X On(;ﬂ“cﬁ gfsﬁﬁll 336 1y Ik cﬁ ghat éetv%ais algtng@phasm upoil the
1ct81ér}gﬂo 3 partichla Qref]uctdlfﬁt {xmygkg‘gguspgm@apabhﬁnﬁfg ifit® 6 QdwW in K1 Qet. E@f example, a

new typejofifrodessad maytinvo R Bivergids Qor@e@%@sﬁ;ﬁ@@fcl@ Jn%( etg % | St Le
. y e uf acturing ypiméieacompany
with a oBﬁothxﬁﬁ'tto 8 QQHgXFgmer%/l{lg Igajbet cé)lngcil?ralngbzéqy\;@ve !ihq}]@mramg{t Gf @rvcessing

£ wal central contr
of wa e1sr1rézt %{qu% 1{6@10ﬁ55bb@1np4qgl tappried beidtion 1af wdess BALATRLSHS data.

Various EOL paraneters or other post- process product
control unit 310

g usintss |
TIﬁ&&Ht&xﬁBUW@Q&IEQ&EL}B@QI% iR D8 398”:11%& be a-sofijvarg unit, a computer

rm n back correctT o
systemn, am901 tﬂ?eo{ n]][y{; %’*iﬁﬁsﬁ‘éw 324 way mm&g@s ax@mﬂpn}iﬂer d?ﬁayﬁ&nEEHe external

system 33@4(}3a§eﬁ apen Glacapabé exdial pRibOEHAB3Y Ahd QM Rest RIKSH 12 Ay provide the
par anmeters a

central coBibtft RiniflS] Oc\ﬁlhcddlla %Ld/(f}q%g?cgiﬁ%stzéla&ng gcp grgfg:fﬁngﬁgrmf,%d?cég pefsrsel05.  The

business W B T iale Sony oo
% e’ﬁ‘ﬁlgle’é’%yé%éil@f VAT bpsidentrantaiadspediatih asTRRE® demand, price of
control paraneters or actions may then be used to
direct the operation of various conponents of the
factory/fab. The system 300 nay al so conprise an
external demand system 330 that may provide various
deci sion- making instructfons and/or data relating to
various external factors. In one enbodinment, the
external demand 25 system 330 may refer to a nunber
of entities, such as databases, software units,
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As an exanple, the external demand system 330 may
provide data that reveals a | arge enphasis upon the
Pk [fﬂ YWHASSH NG !f igpdrticul ar product that mayCIES2006/032921
OmPIeGd POt Aiekh o ‘é%p"ﬁ efitisly ptas én onvelveeihkebiticdDEype of processing, ete.
The @xmsmhret, 328 mayeWwo thfQﬁer%ri@ﬁ @&&%Qﬁesﬁﬁ%tcb @Blnggdé/rﬁ h@WE e o processin
senichldBllSuarl ONBAL RLOZESS) NALCHGS LT but ey :
B0 W 5 ﬂ’oﬁhcf uh{w(vylg ﬁ’@w@frﬁf dhe mesent disclosure,

OVIde a conpany
asednw t)éweqﬂgfilcﬁgin?mf u,h@pusmmﬁmslt ¢hsindepdtd @B oBYrediubiN®s-feRRd, external

factorGp éniaihizobe @hsiPhACESSd AGiral AbnrREEY $i0i
tgapr%V|6us§85§}%”%8W§'%%ﬂ?g&%w@dCWOWﬁ

provi 0 ) 2 eare: vERLIo
I cgéig}%Hb 891%19 of?l} np?ﬁ;j{tr&&xt Bat a. The system 300 may al so

l ess reactive
i nclude a business unit 320, which nmay be a software

unibe sysamc?@ﬁ'put @lso coBysd @ st ﬁzﬁﬁ%@&mt@@@ alb!:cléﬁi pchQs% unit 370 through an N
ri ous external

Pusi s b
proces 3131?2 ?hrrgénﬁ)t ocgs gx}iés\aﬁgo y@yg,{yeﬁ%ngg,e ongRYJRye Eﬂg@pﬁmg tools, a

pxocesa%@gcﬁ&k i ﬁr@erékztn@}tq{aq pe@@ﬁxﬁlg taBysbemingd3A ;notehﬁtalhﬂdﬂés&‘ﬁﬁén of the 1*
througlyNi* Pro@20mhens0P 8OV hid@delt Iﬂﬂ«’z@% L0 Ecrcﬁlmpaﬁﬂﬁ’étﬁglqgt N etlcaw3 10
ng

with data and/or instructions rel atl
ers 105. The bu5|ness uni t 320 f or

S
%@egﬁg gacﬁ tto ll‘:l%lg?,]g ﬂa:esyst%}o{)ér@g algq enpELegn rE@[LancédmagpeIins The EOL
modehggmqa,t 34 mgmﬂcéet ofqutdmgi varftm:t gao@ters réla¥9 to a product that may result from the
complea&pcﬁ‘/a Q&@Qé@mcgss ktgps performed on Ivs)aiie:,’s C#wo%%fle%fgléim may consider various

mtemaband/oi ‘3‘{%‘%}[ %Ftara ljv(l}fn xg;?délv@ d H?S?@tiaé EQL preramdtdy] Granpies kf internal factors may

variousff:a:@mjhzg atje fntgonad meeﬂbal_gg:mémg vRonp#it 'I“{r‘és'é ﬁ{emgl%&%rsq}flag include, but are not
limited @J QQ&ﬁ SR RN B3 Dara

a i der vé??gugmgahe?ogﬁgﬂﬁggng%Fﬁi%ﬁm@8ﬁ§Wd@W§@¢@ﬁsydeﬂmL
D rametF fi grﬂ:qﬁbnséc BTHPEE €8S Precossyielring prdestt. OF xanBlb St Sxid R fat:th@tmay various
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al s8 €B ﬁ%? Iﬂgeﬁ(g‘ Pedeline it éé‘é@gy tomicihte 36 Cymbine $a®ﬁﬂ:lfl %sult data or
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acco }/ a escri I on
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processing the wafers, cy¥le tine, and 20 risk
factors in processing the wafers, Further, the ECOL
nodel ing unit 350 may al so consi der actual product
output results in order to nodel EOL paranmeters. For
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correlation may involve taking into consideration an

W EC}'; araneter relating to a particular wafer that was
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0 par anBer &1° brpest w3 20ECThe pandation enis 355m8)sablh oF correlating
particgley getrolggirdaat tgol fite patQ HOL brefiiesm ikiSarREL MU TRY, St g! d
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ate ap/ordagl Yatedag rplating ror the tdvatsesipaddrueleonolparatd i B0k the EQL product results
ife8.C Baset Sibd i | t d int
were ghaifed.C thaset SiboiChis QbrrRACK A8 Hog. d‘agg’gtﬁfgﬁfg%%ggﬁﬁﬁ g nb?’ subsequently
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pr O'é uct resirey "O{Ré‘i“é‘“sa‘tfd’%ﬂ oseps vBSeW3dpoctudidyidiecting the operation
of the prosespipmeloeittd bimd the arideps toCleopar anet ers rel ating to wafer
to be subsequently processed, may be nodel ed. Data
Filumr tASo1E 0 Lon . unjit 355 may provide the central
conteol %Snt r ol ?Jnllc)tlr)g!f'ﬁ%;e.{:/ﬁ%’teﬁé{% R B° PRET EEPIoHit F0, Phieh maypesvigh feedback
oniol R &1 ey ieformetion Rfrg)to t haticuwapisl & ghRASE EBiconductor wafors

105 that apatp bé ote@ed. e dbaiR o@bl ;A6LMUAL, REQSVE iomgelati
wafers m%@gg@&l o I’Si% 1i t% 'onoal | %{ ¢ hg(glcag%el?tgfI?lg}ﬁm%?ﬁpitw%lg%u%?a -
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) recer ve ‘externa _ :
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upon the d§t® ¥ 7 i X ]

p 1 . Bbrdb] llgﬂ ZH?], I%Oe ;i %}Ol’!}i OE é)n?resggsl 10§ or routing plans may be

. ngt 310 is a e o
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availability 9? e eefeownereny “dnabdee hbragh efQ)_Uhﬁion GOn QF alfeRHe %gx%odi ent, the tool
adj ustnents, process control adjustnents, etc. uch
adjustnments may be perforned to adjust to new
realities associated with the internal and/or externa
factors. Various conponents illustrated in the system
300, including the busine$s unit 320, the correlation
unit 355, the EOL nodeling unit 350, the
manuf acturing data collection unit 390, etc., may
conprise hardware, software, and/or firmvare units, or
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tooI control ler 410 may direct the operation of
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metto ogb?rg‘i Eippl sfaﬁ\giétﬁtnp)dqq cp1@lapqd Gvipebdfe.chdbasadicd @tﬂzcﬁfb@(etoy E}ﬁ dﬁlx{cnsmns of

gate electprde Gituctilrei) on he pro&sﬁ@ﬁh&&ac}&tq W @gmglg rﬂ%cigeﬁgacl qubl usgetﬁﬂﬁyrl“é%}le 3 may

rovide rti e o Foaaduol
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of gate e{?gﬁ)@? ls_ﬂuciarg% al“ hezpfose ticggrtioflar pp@c @8 5 pHhep ol k}}echc data relating to a
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product that resulted fromthe processing of the
waf ers through the series of process steps of block
520. These ECL paraneters may conprise various
i ndi cations of a product'!¥ performance, such as
operating speed, access tines, etc. Additionally,
even before the actual product output is avail able,
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mo
ele £ %8%2%8§5 §§§ orfneadjﬁshfintsetf) @ [geries of] Prdcesk stgps td' obtain the desired

product output result. nereotstatiat deBdgtion of thd fredme RHIRCICH RS 06‘ Bé 6@6]@ provided in

Figure 7 &id4p ﬂi@f)ﬁ 0e dadist s, Lation
process st%ﬁ %: Ol é L yog %g Iiz Fﬁgog’teg%ﬁg:%yécg%n ﬁEhe Lo BCF%&%‘S%OCCSS a seties of
i fl RS )t}lc PELert fepdbpskedatadblogetdiOn Tolk p@ads€may continue

va
until all o@p@@taqe@d@ps fot y ok uarestchaviang at&babs%@up SholRAS YLEARRY
P i b ci pro
may be a hdibudpd Qz‘ééegse wh@ﬁn 9ﬁ§ : { 1§ th§t%1eo%ess f*ﬁ’éﬂ“ g’%ﬁ%g geéteﬁ: iEfempleteii C::

desired speed nay ate
product fﬁg%f'wk PEQoess By F&Prgfail P é@u§ FREEEnS ek etdpshy bapalhddPn0he remaining

wafers in 4HghEOL., Ina simlarly 5 fashion, various other EOL
characteristics may be correlated to various
manuf acturing data, such as tenperature of a chanber
in a particular tool, or various critical dinension
nmeasurenents on the processed wafers. Such a
correlation may then be used to adjust the process
control for the series oftiprocess steps of block 520.
The correl ation and feedback process may incl ude
various algorithnms that cal cul ate and provi de wei ght
to various input factors that may be deened nore or
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controllers to adjust process control paraneters of
of the series of process steps of block

re
W(tz'é’ 7/0 n%no“b%t“ er l' ﬂlals . data from bl ocks 560 antiCBULRoNEYs2921
Hﬁoﬁe %e&u W]@Ft depidtion pfdis p@fdu@ f@mﬁﬂ@;}mcess described

in blcglf @é)g)f Figese @rlq lljgdatby Ioliocke &)EIQHO!A@ GO kb bﬁécesg s fo
af ks ¢ : OVI rFrocessmg wafers,
at an 1:&)8 a&%r{ﬁés@ Q%E%atibrll J)%BBI% cg%a may E d%g cg )P e Sérajnpj %Q()i (blgek 710). The

acqu:@tlon orf] gle met ¢) fOCESS
6‘? Bl &’é% ”Iéltl@rrscetmg etheupdny ovani dussani/of @it hisiorical data,

The S&%ﬁﬁﬂv 35%9 wxmefmalan fac tnmﬂcs AT Bk aH A6k
Tois RS Lr IR0 IO O o AT o B DN e o S, i fpoc 720,
i 1E an’ pr?dlwlfgh%gtpiav}ém%rﬁﬂlfﬁtdpmtm@ﬁtei fren a resultant

accordance wt
produgy ¢ 8T Poni cRyRIFHop efp ﬁersesmf predeshettps. Thhe ESY slotdin 306y wrfggﬁg@at virtually
wy sangoicimboat o elral Mo kont DS.LYBR, 838 Oyt fo.be
cIcscn!E@%I@cﬁt’Fw :ﬁg‘ entafcorre!ainet gm nat | ons may be f Itieffeginent, e stp
N ext er na ¢t & @ fEPT ppeamgter ighaiing gy Ef’efrmhﬁweffcrmm metrology data
and/or Ff?oé &fefe flaly W&f“‘g\l\t@ d!ecrrdge:mpg OUIbE Pt @SB Faftr s oo@dlation may L};hn be used to

perforpenddelingl o Gn FUT) QiSncRE OG [ a . wafer.
comecrﬁﬁg ﬁl%k fAct tz qr s, &gg% °co 1??g eaﬂ%rg?‘lt’ oﬁ@bog@?@r Hafrdipaiad; byr e dotted line
f; SIHO(B{JII‘;gC% mm '@ft@st F‘ﬁ?ga@l@il}t bigR] arly to perform

as mar ke
fﬁedba@ftRfocesvrvedxﬁcgﬁgmms@m@d Bl clel68-09 R S SHSan R b RS of g,:q(%“g
condi tions or internal condltlons (e.g., availa
ofrhdo e Cidh Al 120! n the factory/ f ab, conditi ons
com 1e§ \{:?EI ous. pro L tp"’éliu‘% el iRy dfom heradewlreplting from the
PR GFemﬁ/%l‘crpi“’é%?é stepe erforattvepraleadt atvals Jbldop 7ﬁ)¢t mmrnﬁe : systern 300
may acqtive btsype- rﬂzftedlimcﬂﬂ uﬁiﬁ kein% e ;&&ﬂg{oéﬁ 164 . Bas &
wafers EOYRE 74%)5 Fdle 8f bllsmes ell YLH% ?Ct yr 1 h h wou Cr%%l@?ﬁr@ Prgfessing the
. Lhe seni conduct of RS EsPaded i maw inflisgle 4 ﬁtaeéll@lﬁtrmu@&&)la different
spee nif‘:lﬁ rev h‘%‘?‘“e m%@t@@% Aprdmllﬂ bige weintss-2latcd @itzﬁ c@ltﬁgx/a‘afustﬁents to a series of

process E?Tﬂg?ﬂl&iég%ﬂg%g @fg(p& g%\%'e?gmw 1 BerFo?medQ ¥ rdjuotgcgl hQ g‘f“? r cg’]}tlcs of the business
li
climate.” 'Th J'? m 300 AY, Bye ﬁdﬂ:di% n}gfle@% data, LI h:eodm clatet bt Bismed related data

cl ng
a“d/m%r%efs%urmgdmﬂ(alncmm i nclude various scheduling data,
routing information, control paraneters to control
V@Ebc@gﬁt&ﬁépﬁ a9f.0r tools, etc. Upon
o decil P L1 L i ng % % degnge %%gg () PRy Pecids @’é“‘i&“@%}rﬂf Bie eblatipnship between
© Ces{rﬁﬂ 81‘86&10%% acwaﬁéﬂ’@;‘?%ﬂ#ﬁﬂf@@@ 'ﬂ‘&ﬂlep&ﬂiﬁt@d ﬁo@cﬂfeﬁ@kiﬁﬁces This correlation

may thedfl %@E}:&fblﬂetﬂhﬂﬁeﬁ&y ()1@5&59%1 ﬂ@%@%{? I’?g ]E}ba%%sﬁga SIH go bg niméir ;53 %k 760-765).

Upon 2 REGGES St
PZH a (g a pr%g gﬁ% igh3 h fg(‘t pro%llct lﬁ%}éfgptpﬁgs/ BREE, ¢hei spgenE@R0 determines how to
modify %P%\W@F @Fogessep md.hcypip@psrpthaln bléche7Qr QGR $8 PPLSEL h&émmmﬁ of which

control padinti@lof Opartica@r be use
i ilsmq)efjdﬁagco Eg-cé er |Iéel§1§ %($L13§neni8é’§%“’ : W“m of time a

nt.s
certain eQ%{; cc%gsq% ]F]C%l‘gléﬁ %S&n%)‘%f)tf%?atWﬁpmm ticdarshamberof mprcEessmg tool, or an
¥

Othe‘"adfkh“é’[‘"&ﬁsltl'é‘dn’désmdemetImqmcssfqte;t he product feedback process
of block 630 is prOV|ded |n Figure 7 and acconpanyi ng
Q‘%@lﬂaﬁgd of the product

1 a1 pl%%éspysvnotq qene asc Fzrmi %6’(’:@%@‘ 7§§ élffé H’WH’WC@@ continues to

Process,

block 78J HF lGreq %&mﬁ%@&s u%ﬁvhf:th@ tfrgmg@@;sthafﬁleeﬁbw et ﬂéﬁo@ sl IQ&)Iﬁqaleic Ifa
series of @‘q:@gs stefdtiage hpérﬂﬁﬁﬁl&ed}fﬁié I&@E&E!& IS}HL%SS 1 ﬂulﬁ%eg \(z\a(fc é%QOt) gag‘emng back to

block 77001RE & SSerfhnf: t cul ar
fc I%st antially ol hOWt "{)95’ lgl'ljrf?c§ss’r°1e”éb‘5éﬂél€elm ofe®sss 3Bpsmay resultant
in O”mt‘%‘em%Y botsed FﬂJ@‘U@“’pP@l@ésévstmdnerte|amenhatdflpr(,'agsg 5@% Eblﬂjek 722 Upon
et ed

performinp teeedssuaiePs ddteﬁn hiiBn RIRGEES:
are compiBE E%QJL&Q'FSO{ el?tﬂe 1occ lp Oléess m)ﬁ/eﬂ%ﬁ{l]é mcess C?ian adj ?J%etmb of process steps

Femal i NG prodesy B somrlie deyae fe@;ibqrp@dxo@ms i @minated, as indicated
in block 79% n%ﬁ“f‘?i’%gf thmfaceqrsgzhaums aothat c(bl‘mpletletme\NQ:e%QQZsé 91%)?%6;5 back to block 710

whereupoh 2Gui/iddS2 Q064 Q3292 ibed agmﬁ E ateL? 0 Igu~ea
detailed fl owchart deplctlon t he product feedback
process described in block 630 of Figure 6, is

illustrated. During the operation of the series of
process steps for processing wafers, at any point in
t he process, acquisition!df netrology data maybe
performed by the system 300 (bl ock 710). The

acqui sition of the metrology data may include
receiving or acquiring current data and/or stored,
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pr oduct output upon conpletion of a series of process
e EQL nodellng may be perforned at virtually

ﬁﬂyﬁﬁﬁf’t&hﬂg i ni' i uuwnig the operation of the |PCEHRBUgGH32921
IS ¢ e drventign, gnigore nbad itttk prbd S a8y feedback

path, d*é:g:ércpt;yemas;sqs ddjugmknts? X0a ﬁ&yh@@t @ieloes&grtg ﬂoéﬁ&inglheqwback provides for
ad r '
adjustid cﬁ;ﬂiﬁ 18 o Jgé)c@sts s{étgs I}a F%F(Hl vartcrus Sz;[cgfs T&%gle éw?oél néﬁyl ;W@Jd@ data related to a

ta
comp[rﬁé potgg data .lﬂfgedotﬁ aththGfCﬁ)étQtu iperangirr, wakes-relalddics other cxtemal data, and/or

actualgympledtatng dina mayindhhe Iﬁlc@&ogly%egolt e RE' fT?r{) E”vﬂl%gs { ata s%
i mﬁ% oo e Gt 1 g may be correlated
su ca%gx( %gﬁt’lﬁ&i aa g)twhatque ohéetrog)éhﬁwééctoll ﬁ@e Ma@gkesﬁ@@s tb gertain type of

i ndi cat e
I;llﬂdungtEll‘{i ?’elt)mfomwwebeﬂmnﬂg ughd togproviny akﬁ@dﬁdﬁ@@n&g@f&fﬁ@&le@(l;ép}/ocess steps.
wereBien grilizing tbé diafBothﬂEnﬁsQ{f Me rcggﬁi kﬂ@%ﬂoﬁ) rqotﬁt?rg’ §0b tlai lexth el p?g!:essmg plan is

g ock 760- 790 and dcco
provxdgegl%frf F]p F ingrﬁ crcg\@ Justpen(s Bysyd ﬁqhg@oofmgy @| p;:(fmaa@dq UEmBodiments of the

presenbing i previdedor 4 horafieaiblegidcassing SRIN @ adORY Cdntb BRUL LAY of 2 series of
procesh §8) t he 15 conpl etion of a series of process gte
perfornmed upon at | east one wafer (block 730).
Fﬁrther the system 300 may acquire business-rel ated
47 Bitcipig fousi Y tha @teaent iaveationngn bo initencpEDRUG AR Process Control

(APC)\Hounetlork,e8dhl d a TRGIRA PYREESS e
SemchﬁQJaoﬁ 1§:1 ag}]ﬂm |@:fss rel a{%%éengtbg%? G?Cr?l( 3 tcré %:ﬁai%st Hotem uses
" ety e P (SO Comyedufmy! Hownbering (civo

produc
F rametg%!f. gonplisng é}tstg@ﬂt@lmo}%ma apcois bistd of thé hevahids Pf&@e%§€(§n@hl%§\?§) Framework,

CIM (bl &81- c;@pt- atrdsmsﬂﬂu%écglﬁg%ﬁ £ @:g@ gf %ﬁwgﬂ% Dom%y RFFEWB@) and APC (SEMIY

1.N
R93-094 eIDCZer Srf’é1 [} %P ecaflgatjtoa & g F{ﬁﬁ%w‘ﬁ}éwi‘fa@%ﬁ P{OPe@SSCCLI)frOItfhﬁponent) specifications

sxo pubfls i (e MTIEe APTHiemeysit BM 30 MBMUEAHR A& & D8 lement the
control Eﬂtegﬂ&d@t b @e gégeﬁtv m\ten‘ﬁ)npf dsgl%gte ﬁg]‘f%ﬁ,d?eaﬁqjiﬁqwoﬁépabz :?’:;to:y

wide so? ) Is1 etSS & at ed data
BioeR e‘?s‘%i‘e o ihe eppol %’{afﬁ$1f55(§ﬁlgbtfbytﬁh@re§kat iavetigmctd feagblicdio virtually

any of thy sewlcoriBGor By pEME Beis ANk ﬁab@%bxo AnO”PE BEnework also all
N | sired. protuet ﬁ aSOfl ow[s for remote
:ccelis @lga@ﬁﬂg?ﬂgsdg rttQ g?or%}a Wgtgglmanc I"Hr%w)ﬁliwéed P%t‘t&a‘%% éb@ firamework, data storage
an be more FWW%@ re fppibl, dad iepseq:'cgqn;;mznﬂaaﬂ’ﬂag&l triven e A@@Qﬂ]m@@mk allows for

more saiibtenied npesi 4f @RYb] DEQGSSS pibldds he %ff b ce
xmmwm§&%Q§mc&mt0 be nodified (bl ock i CIg§T8m5 %B%%ﬁﬁln‘wnmg“m
determ nation as to whether the product nodi fi cation
is required, the system 300 deternmi nes howto nodify
Shploxgentsrtes priod esses tiugt thh ehegﬁ&etﬁ&ﬁ’exﬁfﬂﬁbﬁto ta| /g%kﬁamework could

require alofi@per GZFEHH% RBYmpolGkU G, A
o wuﬂen ];31 a}a Lr[mr{@e " osf 1Y & pgfr&t? DC(’ijlgonelftS ﬂuz{ 186 é@? uagz[newopl@p computer
ee 1%811%{1%% Banggguing dpakdievaihee rat® wikrolafstem.  When a

semmonc{uptqremzamia@gmjg abah irethe Ebnpﬁ[@?ﬁﬁr&s 5B t&ielfl ft[qugﬁgond@c@dr WSl i g fab, it
er of

genclallytoﬁ% LIp@tﬂP@:?f@tttU ﬁlﬁtagftheaactpo"fl lga i%‘lf‘aé’f%‘r’eélg’ﬁﬁ@ﬂ’r%?fﬁ gonpﬁlgf SW’&YS theoverlay

control} ﬁHTgceSSIIn L0
Reqigel gre f&f@g‘s‘ggn%qﬂé @ﬂ“wﬂ@ perfypatid firi @&t bcdiprs. of he&levelopment of these

SCLipts cap coERSSa $1§11mmtt pEraGHIf Etﬁdleveﬁ@mgﬁtsie‘{ dhite qt . POGKe 1 t lit by th
present mtvgﬁan Jql? Be 19153819181%6% it {)}Eet put-:es%ﬁfg%)nu{‘a?tlég%rfﬁiéggks\g& Z}:r: 1% : S Z_ug e

determnation I's na
series of process steps is conplete. If a series of

H:Ie S badar g@@@geha@@lﬂbﬁ@hﬂﬁ enfiluetaad; outyh:fﬁ tlfe@ﬁgxhi%g Kxa)[(be modified and

practiced i QICRSR tubedu®hiBl NALS y o
teachings Réxem kF; tZ edu t a det e{p%r%glt&l %ln o%ﬂﬂle’%e t[; (hgeafimg);het precit of the
iy erﬂ%rc ﬁlo 6!Futr[1tﬁ%s aaiptprgled @fthﬁﬁe@@&eﬁ songttuefim, or Hd3ign herein shown,

other ihanr?ewplttamn thd ¢ifioy baixtvi. dNis RYyefle e8d 1hioy,
adj ustnents to a series of process sté%?ﬁkg&g%@&%%gfdwdowd
Upon 35 perform ng these adjustnents, a determ nation
i s made whet her the process chain or the series of
process steps are conplete (block 780). If the
process chain is conplete, then the feedback process
Is termnated, as |nd|caﬂéd in block 790. However, if

t he process chain is not yet conplete, then the
process may |oop back to block 710, whereupon
acquiring of various data described above is repeated.



Utilizi,6éem.,,,~ ; bodnnents of the present
“K#%éﬁngiqn, a nore robust feedback process or a | ong
W P ERANAER 1 hat B whize . enconpasses adj ust ment SPEFUR006/032921
a%ovepinﬁﬁ. i "ﬁ‘évd 6f mﬁ#g@é@@ gg Sudhgvapitionsi ke chnsideied Wigedbaedspe and spirit of the
invenfioroiceheBnghyothe pradjilss bdupig hakeiR Wt @l blin O cRELEESS Steps
based upon various factors. These factors nmay incl ude
data related to a conpleted product, data related to
a predicted ECL paraneter, business-related or other
external data, and/or 5 actual manufacturing data that
i nclude netrology or tool state data. These vari ous
data sets may be correlated such that an indication
is provided as to what type of netrol ogy and too
state data corresponds to certain type of product
output. This information nmay then be used to provide a
f eedback 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 adjustnents to
new realities of, may be perforned. Enbodi nents of the
10 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) Franmework, such as a
Catal yst systemfornerly offered by KLA Tencor, Inc.
The Catal yst system uses Sem conductor Equi pnment and
Materials International (SEM) Conputer I|ntegrated
Manufacturing (CIM 15 Franmework conpliant system
technol ogies, and is based on the Advanced Process
Control (APC) Franmework. CIM (SEM E81-0699 -
Provi si onal Specification for CI M Franmewor k Donai n
Architecture) and APC (SEM E93-0999 - Provisiona
Specification for CI M Franmewor k Advanced Process
Control Conponent) specifications are publicly
avai l able from SEM. The APC franework is a preferred
platformfromwhich to inplenent the control strategy
taught by the present invention. In some enbodi nents,
the APC franmework can be a factory 20 wi de software
system therefore, the control strategies taught by
the present invention can be applied to virtually any
of the sem conductor manufacturing tools on the
factory floor. The APC franmework al so allows for
renote access and nonitoring of the process
performance. Furthernore, by utilizing the APC
framewor k, data storage can be nore convenient, nore
flexi ble, and | ess expensive than | ocal drives. The
APC framework allows for nore sophisticated types of
control because it provides a significant anount of
flexibility in witing the 25 necessary software
code. Depl oynent of the control strategy taught by the
present invention onto the APC franmework coul d
require a nunber of software conponents. In addition
to conponents within the APC framework, a conputer
script is witten for each of the sem conductor
manuf acturing tools involved in the control system
When a sem conductor manufacturing tool in the
control systemis started in the sem conductor
manuf acturing fab, it 30 generally calls upon a script
toinitiate the action that is required by the process
controller, such as the overlay controller. The
control nethods are generally defined and performed in
t hese scripts. The devel dgnent of these scripts can
conprise a significant portion of the devel opnent of a
control system The principles taught by the present
i nvention can be inplenented into other types of



35 practiced in different but equival ent manners
apparent to those skilled in the art having the
benefit of the teachings herein. Furthernore, no
limtations are intended to the details of
construction or design hegeiamnyshown, other than as
Whauga?% Lj.ped in the clains below It is, therefore,
t that the particul ar enbodi nents di scl osed 13
, WO 2007/ 046945. ..., aove my be iff .,, "o.;
||1a| U Al thetif3d Jebmb nsgg 052006/ 032921 ered or nodr ed
and' .all such variations are considered within the
sESPENaREr sy Aite etsting Re first wodpieseon.  Accordingly, the

preeélaﬁg AnQAd qumlbztrarh&éreélﬁmg% @R fﬁs%oifkgirect,eh in the clains
clainmed: 1. A nmethod,

c6°ﬁ-b‘f P%ﬁ}aﬁfgqu?‘@é‘é?t\}?aﬁgmﬁéftﬂrfmt% gvmaaéfﬂaﬁ PRBPRRLFRG oprogment or a factor

externdl torasnanmctk:m,eﬁﬂr:onm&cel Vi ng an end of l'i ne par amet er

S Al e BT band R R e Aol g o s o
intemah‘aﬁu‘faa@@q&mﬂa gERNDAaNOTIFEIA facor eWrﬁaamtmanu@mmefgm&hrohﬂer& and

riﬂﬂtgf;@g‘éat C#Meﬁg?rgﬁg étsgéogﬁv%g %th agf?lé'ﬂ OQF}OPGQSC‘? %C}jg gr?oe{rﬁlgg onta second
WOFkP'PCéQ%SF Bie S%ﬁi cagiglagiorf of 63 EOL PrTeeteratithised alemltdmfdafetaw dt egst one of

said fa@d}\ékt&‘ﬂﬁlﬁ@@ha@facﬁﬁﬂh@enﬁ/%ﬁ&ﬁt 6268 FRA intethafro mrﬁffg&&fﬁ% lefronment;
envi ronment; and adjusting a process contro

a\gl%eé%n %cﬂ%lan%afaﬁelgn%mﬁagﬁ fpcttg; castprnblrt%taégxg@gfagtgltr}gémvxronmem comprises

acquiringed feadt b @ Matkesmamia We bpto@rﬂb&td&@ﬁﬁﬁ’cﬁ L&R:?ﬂaa &k, dnd elmsk factor in
ion o parameter with sai net r ol ogy

pmcessgjgsalgﬁm%orsfcofe‘glos‘?p]ecﬁ "t said factor external to a

melreodina g e eisting cneasinfegtorditersa kb afdath ebcuirip ﬂi\ﬂt&hm&n@ comprises

; elp acaul r| n

sequiifh, STRE LRSIt BRI ARRRIL. ol ML S8 PGk P R Pt o
processdisly PHUPEAY 2 QAT Tadwme patsquieri ng at | east one of a

mar ket demand, a price of conpleted product, a cycle

tinme, 1and a rlsk factor in processing said first or

Second RietRSt alcsdadm 1 awhersjihsseating raiglopy Figreldnedo pad Biot wgkpiece
further tcinpsisds Geckiniag Mltrd] Sy QIBA &lath @ toSdedichRIMEAGIL | N

envi ronnent conprises acquiring at |east one of a

tool availability paraneter, a potential yield

par anethemethad cfietdie 11 fluner papaiNEE Rbcesdng aRLBERSH Worldlkece.

paraneter, or a process volune paraneter. 2. The

nmet hod of claim 1, wherein receiving netrol ogy data

rel at i Thg method el ctpirh i rterejiortepingomtrofogy datvarlat@psadeskpicce
com rlsEﬁﬁ@éle t

P B n B0 AL IR R SR R o RSRLEORE UL Bt wortpice
processing a subsequent workpi ece. 4. The nethod of

o ai mhe HMGJ & chith GRleMinNSceVRlmRkOBYy &ji@atraatfr@t@gakm kifece
S, Neasur| n%? an end i ne

comprie SR 1 e PR o P BN Y ) 1 Db e el igessing sid
first woggieck. f i r st wor kpi ece. 5. The nethod of claim1,

wherein receiving netrol ogy data relating to sai d

wor kpi ece conpri ses nodeling an end of |ine paraneter

el at iTig mebodofghod Lotheteatljusing la grocess eiintrofcompises adjusting a routing

of said a@édﬁ@%&'bi@&, said first workpiece.

7. A computer readable program storage device encoded with instructions that, when executed
by a computer, performs a method, comprising:

receiving metrology data relating to a first workpiece;

15



6. The nethod of claim1l, wherein adjusting a process

control conprises adjusting a routing of said second

wor kpi ece. 7. A conputer readabl e program storage

devi ce encoded with instructions that, when executed

bym@NMQmpmﬁeﬂumpﬁﬁmﬂﬂﬂﬁm&ng@hﬁﬁﬁ“mﬂﬁﬁ&iSing

r 9&]@1'1’1}@ maga lgﬁli@(%é %g%ast\(;)?%gfarf%tg tnlaﬁl:,]x 92%1 ttq a manu 61gtll,uarﬁg,eeflélltonment or a factor
e“mﬂﬁEQ%WWM@WWE%§awwnmmﬁst morkplece ach|r|ng dat a

r &Jr @Iahﬁ}ﬁsafd%m%f lilngéﬁL) ‘Bﬁ%nggr vﬁthf ?ghg{rolbg@tdgtra @9(:{ at ?eg%t %ne of said factor

Lrjgnuf act ur| ng envi ronnent or a act or ext er na
internal fg 4 (ReRMeH g @nVérﬁw%ﬁrf@ﬁtfacme efteredl ot m@u%wg@nﬁmmem and

| ad’l&tiﬁﬁ@r&ceﬂ&ﬁ:ﬁfbﬁis&fc:aﬂdtﬂhi@lu@ai EIHRLAGY (R taaREd & 2 second
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