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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 PCr/ US2006/ 032921 patterned. As part
of the photoliiiograplry 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,
such as changes to the operation of various processing
e ] 46)1?&3”! c}%{%ﬂ' tigiol s, etc., may al S0 causePChEs2006/032921

pr edet & m ek a‘t“&‘f’ BaY peide d‘éfﬁaﬂﬂl@mclemm due fonthe predetermmed process

plon e gerpflt et actnisiyst s PAMGESGinthaln2 VRANA1Q40945
type BEHobS2RA6/ P3292:1 1 enf s~~or extefnafes * paticular
v rfc @ g ors S g?%(f)no t g‘ tiotuﬁle ty%@git 11, %rate«? ?l;lt[?c&lit élﬁ?@ M/‘p)d’ﬁ &agley sanfgtimes months in

et er i e r%égrg theg | cgmployddaity thisughelenambiayiuiig &¢htdu0 Meanwhile,

varzo‘eﬂo’ﬁle’fﬂéil ortehtemgjrcbﬁl@@sn@pﬁ&ﬁlt wﬂﬁﬁxna}%&% rd ;!Jr),[de%eg‘mned d:»[ag% to be no longer

tlﬁﬂnﬁugga%h WCE 3. Rartl €
o T geg Qla}p{ngg% dia 5?5 P {htc)}lﬁg( eb?emf”f% é'@flzoélo@ﬁr erieet COIRIBS changes in

]jloce p% dlé(tsﬁlel ﬂ} E’ae dl a Eé‘i Mi.ﬂ fii !dgteilihﬁlea gla;[ ;4 B’{ls gh‘ :;‘l ead) 1111 i (?fgfi 1 ? 1oCe. -ln

cperaty (5] 3 a 1a¢ V\Ih l
P %E‘fod%{%f H)Ecjhﬂgi ?oy Sl En}%e%/@ﬁgy mlﬁﬁi:quqxpgmatr@%se t he

ext erna anges
predeterm ned plans to be no |onger optinmm These

C h%iﬁ’@@’gs ety attempledi ce alehiam GeSe b mbd %rﬁﬁfng %Sr Po%ﬁ&@ %:’edback based upon

produ@ Bﬁbfnﬁr H@\I’J‘}&r thﬂ?nretlﬁgJ oeé) 09? dress ahlaE%F 8’8'3 ;cgtgeed@h%qggguding changes

in the gusm iaons wthin the
THE Bﬁl‘gi{(’ﬁ @ge@a]gf@%?r%; i%ﬁantehfenpétmaw -yf-thedrf S@ﬂ‘tms%netrdﬂﬁ call for adjusting

the sarmggqpess,s)e the nPesicisehatdd Gﬁ(ﬁi teeHRRERR of atpbogesQ fegfg)gck sxgnaégg {ijygeeived from

a downithrdh irse &3 b

mzw? Fr aﬂtrl gns a%%} ds eer%! elfl'rfgrngyb&i Gélgl&g tq %fldxgsqag@f( thgfissues relating to end-of-line

product fafg, . ﬁﬁiqlt}f)ﬁi}lw Y Gelegd ifrstpropeh at inoire:. chah@es@ﬂ&b@ﬁ@s’é %oals may not be
b

efﬁcxexglg\gjiltr%teg;ﬂﬁgﬁgﬁg il‘ t5d- Aar?\g!gélhse (;IEQ %1(91 Fmef%{:xah lreaclmn to Va%ious internal
ternal

or ex ego cvoe 2 i 1058 oﬁre%fﬂc&btg%e R 6?“3% fag@gandpil Iaq&fof ﬂch:énhty n adjusting for
infernia Wﬁb@%ﬁ@ga@§évﬁbed above, including changes in the

busi ness plan and/or internal factors. As an exanpl e,
for adjusting

Sttt esf ener al cal
s m@éﬂ@onarg &uez?tyc?&) %Utgcogn Orﬁlt %%sétggucmg,dweﬁb@mm bramore of the

rocess, Or the ne
pmmmmsﬁggfa%ﬁ ‘of a process feedback signal that is
received from a downstream process. This adj ustnent
may not be enough tODﬁ@ﬂb%ﬁﬁp%LIN%% Lhe, i ssues
relating to end-of-line - Additionally,
r ket changes and

VA bAQHR X 16 r ch as
oot %% Oi‘;&g a e} F@@Jlt 11?@1%;09 ash’tethohl f%@ngidgﬁr@n@@d@@g@&e@yccfor process
BHEE BB et arverisye smmeivamive cobatine headt Riting (0t firs

workpch:erpéﬁefcmmde Mhe El@i&ﬁﬂlh@ﬁarilﬁhte\/ & doQbiSted WI&?[I}Q ?rletxolc? de 8( t A process contro}
associatddAGHOY Sratk tﬁgﬂﬁzg&iss&s p 0% ecI nr eact Id I

busi neaa t ot ity &e ppipes ?ﬁ@%ﬁBW*ﬂ%%PiWﬁWmmdb“ﬁinnﬁm
correlatin i

adj usting for |nternal manuf act uri ng probl ens. The

present invention is directed to overcom ng, or at

lreasther kel of fﬁ(gplesﬁrh @nv@‘ftr&?% R or.e of the
process dBkQP! £ AR ‘?’o%‘és is OI;] f?d ove. first %%L&Uﬁé fa:pef RVENFIRg" #EdbaCk or
one as pecp of th{ rﬂ S8t TP ﬁ‘(Pé‘iﬁteFeo Aistrglogyeiniaexthting o the first process
clt(eﬁrc‘:?'d The end-of-

of the w%lfpéf\?@ eeiysdr fo pmqﬁgmapamn{aekrjﬁtatufgﬁﬁd@@%kw&rﬁ;ﬁec@ £sQG
line para@@&ti6 B medddol QhPLY: J Lo B dinst wor
me gE’ t orq;f’a‘tg‘&% I&I; eegf% Oaflr]&glleﬁg?l ?eterr éqlagpg ﬁgi qugnc{ W@kpmce is

dld'
modele ’Fhe n%oge%m rtﬁ&e eg% 81 f“§ PRrarpstyesed Tha teordreeftioh i bfBe end-of-line parameter

with the Iptéqoh)ggﬂz@f Tihe fisigraceds atdeosevdnt! BroEJs]?to @?E& Bl‘ﬂQGQY F q%a secopﬁ workpiece are

wjted PEAGES B RMiROL R, A850chated, w h a pl ura
e per or me 4 second morkplece 'S

processes to
ad usted based upon the correlatlng I n anot her
I ardet asgppt of fhe p’fﬁ?eé’S@thﬂqﬂnvleﬁhdddmrox&icﬂm B&dehﬁg Pﬁz@&ﬂc?ﬁ@e@!back for

process canpgl. paird @bé&sﬂﬁaeﬁorﬂl@@%ﬁﬁ fi Is?@gpﬁf%g Mgza)ioég%%a 1glatmglt%t{1e first process

of t process is

e W"&ﬁ% fﬁo‘é‘“é’é’pa n%”te“g ﬁg‘ﬁp?i%f?%cfrﬂéﬁvas forflp fires wotkeiefel is Stoived. The end-of-
process of the workpiece is received. An end-of-Iline

paranmeter relating to the first workpiece is received.

The end-of 30 line paraneter to the netrology data is

correlated. An end-of-liné paraneter relating to a
second workpiece 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-Iine
i (393@ E v i Bhtii g et r ol ogy data. The fir stP@IDEees032921
e P é‘g‘ﬁ%@& SR RGBS etk Aemnt-of ke darpar: ralaise eONond workpioce is
modelgey r Riginwdeing pthe adjousitetraRasadbaRQDod HE IR tzeolnioP% of o He
with ©EletQRLY B, pﬁg%gxg&ggess L. another aspect of the b EEtte parameter
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 AnL BTG ottt o
first wor KpPetds® 1P8inedt ainpigiocce Thsodved- Bhta r@atDro a predicted ond of line
Patam‘ﬁﬁﬁ‘?’l?t?g 1%&45‘/09@512352@&6%031219 Bikdibhsa gt qu{ug) ?Manqe%tr & doSelated with ho
metrolG@Tdee] AtpRehinAR (SR LdNE, parapeter relating to a
cond wor klgl ece | gl%rﬁ%%% té’g).e P e@gmﬁﬂa‘@ hewyeririces iy edjusted based upon

the corTel . ) . .
‘end-tor - 1 i ne paraneter is based upon the correlation of

0
the end-of-line paraneter wth the netrol ogy data.
Themnbthar sfped bOGEHS - r ss.to be perforned

e I g

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 pawvreintlhe Rysted SPRhBGkehiSndARY ifldRfes 0L RELL0rm ng a
conton® QMR o ESARFSK,TOE, Drocess, contT o Engt b By Tie o
elating to a workpl &€&y eEng e the vOedwixes ethabdbigetdat 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 PO BT Prygeses b beterforgontmobdont wirkpi@6 8t@fod B 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 =~
o s Paorrier Sttt e L D

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 the first workpiece;

correlating the end of line paraneter with the

nmetrol ogy data; and adjusting a process contro

DP also includes
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associated with a plurality of processes to be
erforned on a second workpi ece based upon the
iwoc?éig}/‘é‘l(’ BOEBREER, DESCRI PTI ON OF DRAW NG (TS 2006/032921
i NVERt i Oﬂ %ré S Bt e‘lieg’Pf(‘f@dOnyqW@h‘étﬂ’C@afbD thh@ay be processed by a

mmx@@mmgmmmghmgsgmm@mjon taken in conjunction wth the

acconpanylng draMAngs in which Iike reference
and in which: 4 1WD

t like el ements,
005 oA BEHER debyari iy B st e oot oo ot ot
ustrates a stylized depiction of a sem conduct or
wafigre $ hlazgt;qqeaw Bekpligeesaadsylyn depided’h CORAUGEHRL 1% ﬁorrctc)ntrolling a

gl t fl
plura igigg Ilﬂ»{(::?fiftocﬁtﬁﬁaoopglat‘ss }élr%lt:cgl;&xécﬁvglygnt% H%S 1a¥1ve em% rc@%(glzgfaﬂﬁg)re(s)ent invention;

en1conductor wafers; Figure 3 illustrates a bl ock

di é%lf I'H Bfrateg adipEg @ml@é@cb ﬁlﬂgnegn &piceniof apro@eninf of v lé‘b% j in accordance
with ofcOHusGoive &itloliibg oBihe frehev@lubt.y of factory conponents,

|n accordance w th one il lustrative enmbodi nent of the

gmmgnl E¥entho? Figure 4 illustrates a nore
d “BSé I? A & %m’fl‘a’@ﬁ‘?“(ﬁfla Atk aclpeidegssingt etibatlf provided by

the sysperng)gFleur@3 i gycatoendanseiliushiédbrBfBindnl (LM%tp;éggnll M@eml on:

enbodi nent of the present invention; Figure

I r deplctlon of a feedback
S e G AREs, TR CaE AR Povr e By meties Bystmes vih on
’““m‘FeﬁP@HW%“ﬁ”mPW“ﬁc%@m@Hnme with one illustrated

enbodi nent of the present invention; 10 Figure 6

| Fibwist Hl&ﬁt@&s @n‘fo Sl oY o g S (\%})1{: %ﬂ OPIhe g’ttelfe ?ﬁ@%&%&%%i&cﬁit feedback

in accordance
process bbb TR, g e e e pbisineat (Bipguneination

illustrates a nore detailed flow chart depiction of
t Whileshegpvettfon panfanibl 'ﬂigvaﬁouﬁ Q8 HGEionk € %qﬁ%ﬁlve thn%cs%g’c‘?fc embodiments

thereof g&ﬁ/@%ge'n ccordance Wt
* | ust Egotqvé] J ) WFn%%y mmﬁ? “P ?h‘@”%ﬁ raé%’é’ﬁflef?lwemhe@m deshi [t@hould be
““‘*“S““t"ljrél"}”%fe Httithsrilescgption seepbfishicidic te;ﬁbo\zlﬂi‘ehtﬁ)is&oﬂmgddgd te Bl 0 Savention to

the partaulgl fervk @isO@td, ‘ib@t &Qﬁer@%ntraﬁp i |1rrtf!n&onsmocg)\lferxrep mioﬁlﬁcaﬂ(é]s equivalents, and

bl laye been way O
alte nat1¥rcs ?’ﬁl%%(&fétpaﬁl Spé’ilté"n‘h%?pé|°ﬁﬂ1?j’§§e§?qnb‘é@?f ipgd bd@teapgepdeﬁ tlaishoul d

be understood however, that the description herein
of specific enbodinents is not intended to limt the
i nvention tMODENS Fparadraimc dor i hwel-agad, but on
the contrary, the intention is to cover al

it aI|ves fallin
afd/c(-‘eﬁﬁabc@xﬂél;lsro??k‘ é?r(]ra tigl{g%édeescgp %v Sypserss) ofdlarity, noL%ll features

of an actg\nal un{g]icndengyont eed(aﬁ’&é(h d’ef&‘s é;reg}ﬁ%cn m Sy cRER EARIRGNG that in the

developaguf ToL THIE stkchBENT | @b BBent, |nkiigbifs aﬁ,pwrﬁenagapéflw%néeamafs A6 made 1o
" i d’Hé the | nt ere
achieve th GJFJ}J%I@ rhp@fff‘c ggiﬁ§ QL[ecg ? fries mgl?ancc With ﬁysgeafrﬁlg Wwplatgq ¢ypstraints,

which mag vg:y &[é’éé’fuf w&mielﬁatpﬁ fosinaippsc Mpleevat, itorl] b dppradididd, tha®fuch a development
effort mlghjlj)pgempltxeatﬂﬂbﬂeeﬁhsaﬁlﬁgl gub aty h&exttlﬁﬁss Ig:eav %ug&rﬁgéﬁagng %r ¥hose of

ordipary sfk“ﬁﬂ th8 et ﬁﬁ@xln ﬁgpe%gﬁt%?élm disc u ne rous
i nmpl ement at f on speci &¢isi ons may be made to
achi eve the devel opers' specific goals, such as
B ristepicrionit hnosystdemited hnith ettrando b ST Ahbhs suucures

computers; PfoSds§ AbiR .84 ‘:yst%é &h sMatlyﬁlwél:pubc% 81@ %ra ng gglpr};&cgfgsl cg ggﬁmanon

reover it owl

only and go aaff‘o neoltr gbscu ¢ the %gselétrnrv&nton fﬁﬁb Rgtailp) glamq:]bkqxoamd) those skilled in the art.

Never thelfsls e @@q&ggcm}rpwggs Ao tnclnday mm«e{b& ml e§§4§m %st?au(z@ i £1§s
e / %J(h 1 of the present
ention. U Qe %ﬁk'a?;ﬁﬁr%ﬁs BJ@Q%@(&Q %%mupdr e uq t&qdedndmt@pxﬁpéécé hftve a meaning

enefit of
wﬂsmtem,m% ﬂwq‘“%eh“ T Sl B BoP ety U ehicet erigneievahid he special

attached figures. Various structures, conputers,
process tools, and systens are schenatically depi ct ed
in the drawi ngs for purposes of explanation only and
so as to not obscure the present invention with
details that are well known to those skilled in the

art.
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30 Neverthel ess, the attached drawi ngs are included to
describe and explain illustrative exanples of the
dé}ig )é‘éi@eﬂﬁ?h Alveritiian i The words and phrases us el hesBidn32921
SR Rl A BROT RS & ¢. O iaitien Entiedieet @dmttﬁb havsy gldrgg%aggma ning as
undergtoquidhy Sitoanskilied fnfhet:n8s MRERH glalk h@@b conmst ﬁs g gb ;
To m@'@itéﬁ%t Qger% skilled in the rel evant e of Rgterm & phrase herein,
bf:/ DAY [*9 hf“’cl aiegiel mepkel ie.; g hibdning other than that

ci al
unde
Wlecli ke N Ay e e L o
and cust ormr y meanrng &s 1 de&“‘BQP t?’ht t%"“éﬁi”l’i'séd
is intended to be |an|ed by consi st ent

rl"ort:onsoc?f t}tCHlé eqtiop aRd g W@g@ddﬁf@lﬁ@dﬂmnpnéﬁmd @erﬁf‘e)@tx
o) g xﬂaltms of software, or

qlgorittuhgpndaampm a:pre@hﬁt&‘ﬁﬁ F SpekdRbRN
of 9p thergltegg% g?ﬂ%ﬁ?n a C&v élplélfl 18<anory These

d A L
escnlﬁ'e galprehenﬁuonls gg ri] 1§3 Ay bg W%g( éhﬁgacqf gldlr@é(fsklﬁplt fhoprt vﬁ‘cbwvcbeon\rey the

sui)starg:g 6$LE%%W%’; K focothers gf ?rﬁmqmskg hie igpec IAflIa@(ﬂthrﬁ) Rs 108 tefhn ALk l% Scmd as it is
used g¢newihalks comBRET o bl @Eelﬂbﬁsﬁ&ﬁtls C{u@&g OPPC%? H:ar}l oﬁt? lélg%xr drxgsullt JThe steps are

those r%%ﬂ@ B@Qxca&f{m?lﬁulatwns gﬁ€y§lﬁq{ quRttico Friekp éhqrghhmgt ety atkse quantities

trons o

take thefaapof; oBtgc*ral@ﬁecgrcel P rregretivt selali @pilﬁi‘difsenigf sto?e@ftl;a\’n\@{rz%d c&gbmed compared,
I ons

and otharwgse fahifiiEBeda Masﬁym@éohﬁen{e&e{ t?xr%{%%ﬁ%é@}o fc'()ii-??ésg)gs o?tr;oigmon usage, o refer

n a conp
to theseg negs.aas%{ts vahigas Wh&ieqi %’fng%l%ﬁlgaache@ﬁgmamgmbdmeomhe&e by whi ch

SCr i
t hose of ordinary skill in the art effectlvely convey

t I ghould bbb $oranioeninf h&\%&dr rmewaﬂ K #Qe UGS, | nar
appmplﬁkglplhg,smhlrhugﬂgesadﬁ ) irg mT E)Iy X %or |mt &%n@}sas X Eit rt%‘lms are tg b, g%(a:lated with the
sated Oghé}r e and as it edY APPigd toj %esfc@ﬁm:ewémmscspemfcauy

e s 8l fi @o?@?@t‘éﬁ’m Segiirengen, atuns tseSas| ‘@adisng "t o Bomputing” or

“calculath@g ior Edbtai@Bint or R e I reguirin
h or Rﬁa)ﬁﬂsg gf§ f}@ﬁﬁglfgﬂgﬁo f%%uea?]cﬂ?rt img gocesses of a computer

stem, BDY !
sir feni, ﬁ{lzﬁg %iectgﬁlc cgrﬂpu e H@% élglgzgflqupuyates tapfb‘?gz@sfgfmmta tep@Snted as physical,
e ectromtc gRaémtqu émtfug ﬁlmcgmpu@psymmls reg@ke®Cintl ineRbries Yo &Peg B&d slugﬂarly represented

as physisil gﬁtahtses&aﬂaﬁhl Ecfpudei H ransferred
q&rgrg conpared, A ind" %;e%(é%/s'\/loéé CEffiR Pttt weh informtigs storage,
transmiss dis %a device
USRI ent at t| mes, principally for reasons of

rove
commn usage, to refer to these signals as bits

Vidra pesmang Idﬁdfl‘etﬂjﬁxﬁgcss&yrﬁ@ﬁ}la &vol%q'zq %ﬁkgﬁdﬁcwr zmau acﬂxé%\}g?rkplecas {e.g.,

. c{aéttd&ﬁé e ) e borne in

: mmont QE er !ldg sem%lcg é(!élgtcérn gvxccs neifcl- ¢ YRIFAY stgpred fl@puglemultmlc manufacturing

I focess %oé E’ibﬁdtﬂéﬁﬂs\ﬂf i Piesset invapsion gtpthitafOEpeﬂhlyrsmg&ﬁtedﬁhlé@&tr&&br?ocf a plurality

of procesamiEpsan @ pﬁ@é@lc%uﬁﬁh@é& beRtiolsa :

perfonnm%U %&ajc{ehs%& ma Q)e ? QﬁeCId 1F1€a%?t;a§/}§1 ﬂ?@gr eéc%amglt fﬁcét}rw gglouso?nd oftine
RS I‘Y a/n,?dtnhgr i’ PR Bp feedhagkgovaiat by @sodiments of the

present mvtﬁxp% el\éigﬁtxﬁt@ily, g dl gonputdfiigd (Bon.) pauﬁlﬁtei‘{h)lnﬂﬁz lb@;gedm%rd or modelcd The

fe

modeled E@ISfaeicE) QY bdlsed 1l bW '11‘%3 %ol ng)ustme{n%?n oglgfgcrf% ﬁ?ﬂeéqons

the action and processes
l.ectroni c conputing deV| ce, that mani pul ates

Lmbnghlinené gfh(? PIEeRifaention alse meddst forch @selphy 81 eahot tedQesults versus inline
tool and/oepre@eﬁsrcgm1tg)nqcurazlfbbslutelnerﬁs Viithts t&brﬁaléﬂb@m%%mgédqg Pﬂ%llxrm Tmeﬁng of an EOL

parameterS ﬁgd Sn8Svand o0 .ot her ‘data si
1 1enyf\éd aegtg p )t;ascig)lczsé)f %‘?ﬁé‘ﬁ‘tl P fAEErs Ay by g9nsideesd in determining the

nature of e8 %ﬁé‘{mtg]ﬁfé% e renfesdbnck @cgus@nenr ggd:esi ﬂbﬁdc—:@ ﬂ)y Qﬁlﬁfe‘ﬁmcﬁt’s‘ GR the present
evi ces.

n n 1 by}
nvention jumf ol rfext ddimeti gTanl[lﬁk@@/ of ploﬁép §tgﬂs§§5ggcﬁ %hamr é’\ 111%({;&11@;61&, Grgsted to

conrelate mEREEEAL BB, di scre e rocesse
em con‘!’; duct or manufact g edisiasiemeten, oo fotors, and/or internal

factors. Tglé FeCBldUBY dhenaied & @@5),1 a pEMiiGon gieed: Q¥ reﬂﬁ:\’g' 5§ roce%gu? I)Ian for
are typically stepped through nmultiple manufac
25 process tools. Enbodi nents of the present |nvent|on
provide for perform ng a feedback correction of a
plurality of process steps in a process chain based
upon various internal and/or external factors. Various
end-of -line performance eharacteristics may be
anal yzed in order to performthe feedback provi ded by
enbodi nents of the present invention, Additionally,
one or nore end-of-line (ECL) paraneter(s) may be
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tooI and/ or process condi tions or neasurenents. This
used to perform nodeling of an EQL

rrel ation ma
L Bl " : d; | f adt@resS26¢6/032921
mﬁﬁ% % Addh gt v, various external fa
pfo éh‘ﬁ)?‘g €rnicon uc£]9 CRP trc FFQV PHYiden 8 it g ditgdhack loop that may encompass

erna
feedbprkceningl o plyratitref peagssem. of  f eedback adj ust ments. The

f eedback adj ust nent process prOV|ded by enbodi nents of

t h@mﬂﬁgeﬁ&m() F1g,uﬂev§ rlat ﬂic? R a8 mcnﬁplgloﬂ rogé g@ggliza Iépqqrdax)ge i eh illustrative

Ss st e
embocp vlt ﬁtth(é réﬁtltéﬁve{ltwn Ipreviried. e Nzet sestonm MY camprises en@utd@t:(ﬁ\trw thal? 310 that is

capablgarf |omumg:indaffedﬁﬁg HAE @éﬁﬁe@ﬁx%danggonpﬁr ﬁ;ﬂﬁ&lﬁ;‘ﬂ 3¢ prg )((359 oozrb]ﬁ)i segments in a

ernal ., factors. IS corre

fac t d/
A tor{f/ﬁzﬁ 951 %xangﬁé ugaét 1y may C%’H?’P% P/augusmri)jxles&ng foyIS boj i3 e g@@glk:é@y one or more

tool c‘i“&f’i}ﬁs ﬂﬁgm’eyd?eammf@wsm wguphan for 6 WO 2007/ 04PAS. | :
""" ; 6, cts PCT/ US2006/ 03292
Thi s provi des

p rl(h@l U&xh £l Qoﬁ{r@fdnﬁ Y ﬁ) 1§ 91? li%) éjc%:l%;g [ daﬁaao g/u H&%tﬁ(ﬁlgg%from external sources (i.e.,

Sourcef e%%a‘lj‘ 81(& @gtﬂ%’/lf?@ a(s_,fweléaspfr@rp a1tqntaysogfces|:ﬂt O,CEeSKSesﬁﬁt&ﬁzﬂ to a factory/fab), to

affect t'ligpmran@l af @Miotls():oﬁp@kﬂ:ftﬁofa fac&;rjbl @)ﬁ&xlla;ijéo%tggs%t%%ﬂde vanous degartments ofa
an | ustrati ve

usme@ t is 'Su
b &M@ 4N ji 3 b?rgzﬁﬁl e;ﬂé\ﬂ&c‘fa c\),}4 tﬁuf TARYRSHIGRE § %5 PI9fesiedeer, ¢Bhehe marketing

nbodi nent resent
depazt;ges?gls %d%’@m@bﬁtﬁr Dgggai gueertayalso mandemebkettiaial treﬁasodetnglﬁis etc. Internal
sources 18ay uﬁ:hﬂambtllsﬁbmﬁﬂonéh‘t/ﬁﬁ&%@daﬂg Wfﬁgl?za Qxﬁxfu?agt{u;lﬂggn %rocegsglg environment, e.g., a

local pi at i ons o
Ocalpggeﬁ{kr%o Olngrea %%%ts‘ gloo m?‘%‘i’@%@% P%[B*&*EF@FW%%&WI e, a

factory may conprlse vari ous proceSS|ng tools that are

S s e il o G, Al st
i p uni P c 8 | 1;: ngr iy uf?c?t{t]x %g&cl\llllyn acl(;xg abi:ﬂwr%lrumt 310 may also receive
n orma 1011 {elaﬂx‘z‘gt 0 dﬁqgielfnlg &rﬁr@)ﬁn@]— AlaEClg g@ﬁr@e@gs (Vareug EOK QUGS or other post-

process ewﬁ@t nads oy & fdaadias b Eaddi cods WBE o BS el M
internal to a{@ﬁ% i §If?cctilb5k coir%ctmns The

t 1&%Mﬂ%ﬁ§3%' R
centra A eCIt n%a eal’soo S X |aocﬁm81fter\§§slf%§ @bﬁﬁ@ﬁl@ﬁ@fgac@fmalg various tasgks,

such asfcgletthixlu% moéﬁfaé?qq a>|f pg@@ﬁt@@@dr@ljﬁr&ﬂﬂ@ bardel paatnbien Sr actions 111 Iesponse to
varions deped! tandant ISterﬁffI data b US40 f8Rrof Bgrﬁrﬁel’erst !;}aatcn&g Jmsa)l7I ?etg }g uée%gto direct the

operaquUltv%}cgl? of .t n faﬂé ring or processing
he ﬁar&jg?ﬁﬁmo & %f?' sal es departnent et c.
External sour ces nmay also i ncl ude market data, trends,

. ggﬁﬁ’ﬁ@z ;}; (erbay . alsp F:(tlﬁiflﬂtﬁ?lﬂleﬁ&ﬂﬂ ld€:8fnd Bﬁ%mlriﬁgtf@ lal_qgt?ﬁlry:f)ﬁogldg YRious decision-
ing fﬁp&ﬁﬁ Br §eklzbr% AL Relods {YJ\QAtemal gctorls qne Bpla)g%tgzgi the external demand

system 385 mi ) {3 % enIVI rfonne
y (g nurgaeb? Shidtey @ff@ aq basesasq&erem ohﬂsgyrsmeﬁﬂdwganiz&@hs ete, that
are capa{gg gﬁp@ovgigrgsi@m selatigg © mﬂﬂi@tmﬁhﬁmﬁﬁl@tpﬂ‘@hct 91951:{11 %Licnlilé%a'ia marget trends, ete.

e b€ 1
As an )&@i@l@ N )QI:m %gn% s n%?,efgg ma? 6)3(5}& Jﬂfggﬁzg&f‘i%@/ atgﬁ@mphasm upoil the

ant| a
mqnuchtﬁxér}g 3 Ryl aﬁ@oqugtdlpalt fupsbe 1ﬂ|sh en@ahireglandi@ths @ hevwlhke 388 exampie, a

new type o@h vy Rwer 2551
ype[rhgro@bssiondyeselvy @ 1yibi(ﬁri$[%§ﬂpgﬂ L é@k[%ggﬁé rgl)!g maﬁ;éjtr%fdgacompany

Var i ou

ith LGt
wf; jn obp % 81336 gfle:vﬁ 15 ergu mgrgelj Ojéla%cfonsia@gupzt @ayﬁﬁlyfb@e pregtidyad jprocessing
of wa e1st1rba r{lﬁeéen&@ﬁf,tfoa ps c@@nzth’ddﬁ preious o3 tQ@odsaifat 9QE BRKAALIE to market data,

310

f eedback corrections. The central control unit

TFB)éys&lrrﬁQ)OQQdMs'o Skehide 9%@1&& Jn:ts_’)éﬁt\ggzhsxg% %Eé';?ﬂlggre unit, a computer

of ormn various ta
system, anﬂe}f F‘} ﬁ&gﬁﬁ"a c‘fﬂ%t%?%%y greiysarasirme teeirisal amaeg@nef @l i Gxternal

system 3309 r&aF@d lupgredzanfeiehs exdmal Gdoha0d Sysleh B8 IRONSRest Quit 18 "de9 Yovide the
These contro

central coBi¥d1 @hiN&g t;

business ﬁ)n?trer‘gmg{agagdtjﬁgolﬁ%u %ons Iglﬁtgl H ) ROGFENG seriofitvekeE trafersgl 05, The
8Bé Bl Ay cpsider ‘@m bysemtsgelotd dsprets fae tOmyke: a@nand price of
The system 300 may al so conprise an external denand
system 330 that may provide various deci sion- making
instructions and/or data relating to various externa
factors. In one enbodi nent, the external demand 25
system 330 may refer to a’nunber of entities, such as
dat abases, software units, business organizations,
etc, that are capable of providing data relating to
mar ket i ng deci si ons, product demand, pricing data,
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manuf acturing of a particular product that may be
;ezgr;st rumental in expanding into a new nmarket. For
s ne Htigppe fof  processor may i nvol verdoweno6/032921
o&mp gp&guct,l 5’#@@’!0 C“éé/griﬁgfaétY@ lreprbdepribe, wigta@articubul byp&BYprocessing, ete.

1
The L‘(QFIEWS det B0 0oRaH Yondder Walidts @meﬂﬂgg%% g{qlcﬁoﬁontsfaerﬁgks Telafh g fe processing

scmm@ﬁ!\@étoremcrrgﬁdfgghm;elﬁmown fQ { hhos.qr scf?%;? & tge i]rhhaé(malbpre@tr@ﬁ}[e present disclosure,

dferatlon ol proce
Based ynop, éle?eoﬁ’?“%@mé@ﬁp‘é? é@j;mpsg upit 830 ouspoHes ﬁielwﬂﬁnct lhlﬁﬁesylfél’aﬁ:d external

factor(sp g8t m@aBd bonddrad w&n&eetm@%&%x Ihze BYSE S0 5"5‘
plovxcfe@g’}] éﬂ%&h%er&s o%thrée%ge un! tt 320, % I? Omm g t %G\R%Ifeggb(wk proeess
SRS R and/or the I i ke The

, a conp
bu5| ness unlt 320 may recei ve various external

gaihk e;stedla?tﬂt& ;;fdy alm ¢oh1ﬁn]£)étfﬁdt patess ﬁﬁ?k@ mggbggi I%rﬁ,%s%glgﬂ %otﬁ]rough an N"
atiaador b stem e usi ne

- ;328mﬁra1 B SRS SR R TP Bk o1 pes @egesmg tols,
pxoceswcfaﬁo Ialaf]%i/o&ﬁ@y&}emp%fprrgg{fmn@g g/afeelbra;tessl’mg Amo&rd@t@&ﬁﬁés&%hon of the 1*

througls Biypro@mauis 160-3 9% BbSded Qo uIMnd Qéd&hﬂlﬁﬁr?g alé{u'x%twa gede for

exanpl e, may consi der varlous busi ness-te aspects
r ket mand, price of 7 WD
238@7 ﬁ%g%% ﬁ%"r? ’%*he systent: 300jmay also gomprise, an EOL, modsling syt 350. The EOL

modelipg wunit :350 is $dpable of] madelfni var}ﬂus parelme@]_s/ M&%@Q@é 9136%902 that may result from the

compleX 2 @dy 5‘0 s Yer. 0 e
pleXoqFh 86260 1R Qttep Y& Bka ﬁXv%f &, %r%jl.h rg%\é!elfrsgbxgxt%)ip may consider various

roceedi
mtemalpan%or exienﬁg aa%r(sé"’ en n?(ﬁjghn{gu‘sﬂof?@@é EQhiptrai826. Feampls $Dinternal factors may

variouscf@rps‘ﬁ theb pre Vrggriad s lﬂhll‘fﬁ:fuubghﬁivi&ﬁﬁﬁxgr ehad ﬁgm‘;l%%;} squé(qi ugef‘ But are not
Inmtedrt& addr Rekilkdr conduct or wafers

el e known t g?% ﬂ&ge%? saktgcfl di 1°8 PERRC Rt PYERR! Hilgldpeimetes a cycle time
parame 8’% a Plﬁ%es?ﬂsgg ypPeiy; gg ETQ‘E?PSefolumBa@embteu pBamplBagexternal factors may various

fz
actors bonsicgematts Qm&ufattﬁ&gﬁhﬁbﬂﬁeﬁﬁt%‘?ﬁ g}lctgl‘ga@%" CIORS % 1T Iuc%j ebu ale not limited
o, a magfet &9151% Q?ﬁ eg Ee{? Ti %1 Iti

tce (T2 cor PR fl Fespting fRpscessing qhe Qg_f@s,fc@cﬂe time, and

be ¢o
”Skfa"tﬁfél“’f%?cﬁﬁsﬁgmﬁWefe!lSong feedback process provi ded by

enbodi nents of the present invention, The system 300
MRy hed | O QOB %19350'15 tsPLOgEsSS unit 360, a second
EOL a{% %’QeSi unit 370 throu Eﬁ'alsg e ac%a&&é’g‘”h?ﬁtff“ r39ls inpriler to model
PRSP SOighRgte: ﬁ‘i‘%‘t‘@s@o ?f}gtlelféé@m%@nﬁmy oC angdink: $B AN &sult data o

actual EQE pmp@erpln@,gﬂ&%eﬁ@ogy&&ﬁ/& tocdl stdt@ BQ&Q l%%%nef%%t;ﬁ Qb8 Ol aramoter. This
waf er processi ng.

conefanaﬂﬁ%)p ﬁlvﬁwqﬁﬁmgel&%%psqcﬁm&{n auplz(glf p&trzﬂjéet % relatxﬁ) toy q,]p%whr Kpfer that was

roce I’Tg det ai | descri
p bseg P% i g)@te{}r?l Q SMgtg:@gg% qng/o@qu\gﬂa@ @da reiutify tg e @ardoudi Ghafer may then be

couelaie?_:m@tb Mpangaaln@)[d@mfelexp%hﬂﬁelﬁu@%o;eg"t%‘:l: gbi' ?rglélgg‘g Iéef@aack adjustments
may be IchgM{eg bgﬁed {HBQ h% dgl.rlw.%] op E%& AYEP&S:H%@I Illjf@ te&ﬁl EOBFmrnjeters” may refer to a

model i ng u
variety 0&%{[‘}% § iEsulis mﬁmwprhgel@@pqlt@ tst 1pcalrdaKtEtI@BiS)pér&loﬁEIhdﬂagtexﬁsﬂcsE{eg speed,

power copsruﬁadmmt ctd)htie ERRYEOL SdMitetcf P 91@} 51&%@1‘@&9 HPSS ?eid (r)egult;?.ﬁgt 1@&9@ operation

; ocess .steps perforned
c 1aracter§§c{§ ef?ac]?a gedpc{xet tﬁz«g &5 fcﬁ%‘i}i e ﬁlgcitzaléi: prggﬁs Gl SPethpewan adnsumption, burm-in
test resuligy cigy, &Ja*’é&‘loé?rmeﬂndlfc@cde@mcs) when nodeling a potential EOL
par aneter. Exanples of i nt ernal factors may 15 various
j\@g [ toarmnfactur
foﬁ‘zﬁ@ th@&steﬁlr §00 &Hye{lég comlpnsfeacfx%r}u ac%pyg c?alt?ccfoda:@on Wit 390. The

manfacteiny dt mf hese I'nterna
gPé Agcolloetigy ‘t“éci‘9? g2y be papeiile afainigne hittoloep ana B/ @r wol &tate data

relating tt @gdus poods {tdpo perfodica pether tlu@ug‘ﬂ@i‘“%%és@ 1mz¥ 5&)' 3‘%0 pﬁ%e c%{:twﬁ amt 390

may al ﬁ £ Y&l }g(bLn?a a RLOSES N SK opar ame
g e T
0 store varig raqlrglo%%pd{?xa@eié@tg dat§. aﬂ{e@ogstatth@ta ey enofté, Btddot :Rited to, pressure

data, gas fivenafa Aehperinngof e haiBR B MrocetRE RS Xt €rnal factors may
include, but are not limted to, a market demand, a
price of a conpleted product, yield resulting from
processing the wafers, cycle tine, and 20 risk
factors in processing the wafers, Further, the ECOL
nodel ing unit 350 nmay al s& consi der actual product
output results in order to nodel EOL paraneters. For
exanpl e, the EOL nodeling unit 350 may correlate or
conbi ne product result data or actual ECL paraneter
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25 processed by the system 300. Metrol ogy data and/or
state data relating to the particular wafer nmay

t ool
A ngm’gég;a!@'( rnl;:gil igtddi i th the actual EOL par anREEES2066/032921
nodel "future, 68 IR CE‘&!““ﬁ’éWﬁWéﬁ Biptgs capabledif exgielating various external
OB 51 et Pty Uboepel feonamadilias e UROE NSRRI Abbus fecdse
positicECLIDRRANE 818355 ThE &5 iy RAGATELETS: T Ferer” vt
data Sfe@on VAT %g%t Y, d%f lgr oduct results i nci-udi iy 8arit 33 dp gnanufacturing
_ FeauPy dmt 0 andior e husipess it 328 ‘B eratlition unit 355 is capable of correlating
particglppgpeselordat tod statf datg EQL sp@etbn datDQWeF ac%‘é’l%ﬁ'w&];n&a" data
etc). The term "EOL paraneters” may also refer to
cl asserhehd Lesul ts that include operation 30
CP&I‘I‘ aé%ég?iﬂgtc?lgcga%g? “‘Eta%gésg“é%? Cal?agletoﬁ Strelaiing By areshiotirestiits to metrology
BErr B Ciappltita i e reeyes pespoathn RO s RNGIMIRE 193Y, product results

were @0¥ind. Mascl @Bdn hES i - el at.ing tq sem conductor
pon fh Uﬁélﬁmn’e{alﬁoe“s Sngl)gt I%E%mgtgfé r‘%ﬁvg 49 Wpfer to be subsequently

Vi, ~Additional ly, th
procesgegh%%%g }nodeiegl. batﬁ o e F?fﬁ’iaa%ﬁ uRtt 8 hayerdvise the pintral 3@@kol thR810 with an

c
data a%

. C i'se a manu

indicatipgrf fhgcrngrof irgereid baocobdndithni( Mt Whilld B0 MBMiRE 9%[%%9'09 actual EOL

produc®far@Grl 1 Ng nmetrol ogy data, and/or tool st ate data B
relating to various process steps perforned by the I"

t g@gu h Ni process units 360-380. The collection unit

3 ! a%)}h@a@ér@la@fldﬁ‘é w&@wu@ceﬁaﬁxmﬂmttﬁﬁrﬁ theTﬂﬂﬁness unit 320 for
correlatimgt intohd giyd ekl @ol [BGE AN sbRIe 399 , ri se menory . _
capabl@&ﬂfeﬂ’&%'ng%&dtﬁ'%@% emavt%gl%)ous rnet 3 gl-o ait;gxg%nat/cj gggifeoc(%?trag% 4 it 310 s
chod data. The t'ooal STEE € " Faf & nredyierinet wepsess plan.  {gs patection may include
scheduline 4r routing gljusiients ueess celtiblogdivgasnts, leow sdat AjustoBiP BEAL UL Srormed to

djust tofievt agitichawh HALS I, o] . 8 1W ‘
DL 00as | IR SR Bk By Uity ited i e

. 7. I L .
ysten é@@t‘{é"?r‘u‘%g‘%fg_?rg‘ff‘_ngﬁss‘a‘“c*&Prp"P? S@rrelptipn ppie PE% iMoNEQUINintod BB unit 350, the
manufaftpfgllg dptg cr%lg)garbllmet 384, ccomsyedompiisd garH\ﬁafré, W@ax@?&&x@E%wam }mits, or may be

comprisaéllaf colmbh@lnakefat a to provide the central contro
unit 310 with information relating to various feedback

p{gl?si bilities. The correlation unit 355 may receive
dat &erPEAe Pree g biel dishrim genivtiot of360prodeh @ BIaoh &G bilbedddBince wity
one emigditrant 0Ot predehiiveativh,tis B8R /NIh08e dNE HUS D M comori
controlle’;%@ﬂ th;';'}*geqaﬁa%feroglzo?i&él?nn ni ?6355°i S 563 gogg gn1t8$g0§388 may comprise a tool
1o COTTElatlng par t1ec i BFPHBOF & PEeEysingdtca430taodbr asteablezy tool 440,
° PrOYFa"E, (o0 s el pretihoeldarteeosaingliond a a@hidalncEiRhicd BERARE @Rap) ol «
photolittdbarteby tdol)fot RETIRF BollcAGHIE Qfdg_ﬁécgwgqg iyol;uhgotoSngerl EOSal'I%g metrology & , 1
440 is ca%%@eadql cglmgflg Cc%iro[oel %t, | g% EQL pro uct T esul t’ f : 8y too
trol i BACEELIE B o1 Presesatdaerinnnductoe vafti 198 T stoi@ogy tool
40 mayihye g ctarkiae ot rormrade oeetahe WR TR LSdEHMIBER N8 dEn ortrce 420

may recedle ARt Gbm, 8F M bR daWRY Be AGAYILLEM ed.upon this ,
120 may $QLLENALLon,  var fous ECL %géngxﬁre%ng?g}. rdf E"ﬁ Y EOPYAE doa interface
£0 "B SUPLLGUHEM PYronptRi deguntess mei 33 anidedde. diRab@the operation
of the pryepsging todidl3 Cod e atdlepy tdehist, 355 may provi de the central
control unit 310 with an 10 indication of the type of
TIRLEE QoS nditjon(s) that would lead to
control 1 RALLL CU ar ﬁ?glgfrgfegvgqg? b%{%ﬁlﬁﬁq“trﬁ@nﬁobﬂﬁéﬂﬁ)ﬁhwh may provide feedback
O AR £ Lot ipforvatitnyrelatityao € particelnaliol @R b se3BRMANRY wators

105 that areeto & pecc@¥t @mffakdb £ jness.uni.t 320 for
sats m %&f«ﬁ&w L} er?F@%rgi&%gﬁna%dgﬁ?‘“Us‘ff‘"‘)ﬁﬁﬂ“a%iﬁafmg o2 lotof
‘ rom t hé cofr el at i BR HATYer s¥emal fagiarsc &t fesdback omtrolohformation may
include pigpfisy adguigrentglata ewlfva rlobadptmpe rdhiar a3iwag af RBAhAE Knd/or routing data. Based
upon the @8 HSRLhORLSN cbldoPurdl fined process plan. Thi's

honoed et oS AR e 2T S

. cofrection may i
perfmmca?adfnuig ﬁn’esﬁtrg% ,Sucé rn@g]éigégm% Jfft o8l coatiplios # Hemtyspertotn an S@Bnent of the

availability 6y G pesring tomhy3(bedpet atrmtly ta! 4RS! alRa®8 Wnbodiment. e (ool
realities associated with the internal and/or externa
factors. Various conponents illustrated in the system
300, including the business unit 320, the correl ation
unit 355, the ECL nndeling unit 350, the
manuf acturing data collection unit 390, etc., may
conpri se hardware, software, and/or firmvare units, or
may be conprised of any conbination thereof. 20
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one enbodi nent of the present invention, is

ustrat ed Each of the process units 360-380 may
i s capabl@/B$2006/032921

"'!! ool i "dantir ol | er 410 t hat
contrﬁﬁﬁ% xmy 1%5 ohiétdeo f’epfgieﬁsotﬁlfb%oég@)rbdhsssﬂlh@gm'@ﬂodhe %3Qcontroller 410 may

d‘“”c%fh‘bqpefr‘tlcaOﬁ'Eftlpt@Ip@qusﬁxﬁ@iéozyé@ The processing tool 430
may be an etch tool, a deposition tool, a

chegigal j ol.i shi CVP tooI a
¢ hot (;Il !?tloh%??g]% y§ta0b i < diggr anéH(Sngé?rh%’?‘d lP%Fedé'ébaﬁll gn @fcordance with an
fas ‘E?VSC‘é’g’Q irg é’érﬂ“‘cemmtctﬂwmmﬁsemswdeS BERE upat m@ltﬁgyof product o be

manufagraed, Bﬁ;ccﬁé@n&& dﬁzﬂ@latm & £of a6 JLANNY
oy ri_ﬁlegtu‘i}&lghe 2 Oégs é‘%e ;fel o g%% ?ps ma‘),/véff* acglg%/fggy thergygtem 300 (block
pf o5 onﬁ atﬁﬁﬁerﬁéofgr(gfsaﬁgb ghapbreetiookd @r thé sfysrem 300 (block

320). k& N Z:tﬁ%s q%wpecg;gséw-‘ewf bigklt ﬁomtaeccpxqﬁﬁzﬁswpﬂ,gesgml 24‘{3;90&@53%% brough an N
procesd\ 5 BasddNip& k CeIV "
Bl h@io itk TRE 16 SRR Rl Seb T8 T ndimartisty comptete

he cent con

Pmdu& ?Sgprovma % Bizfe({ lﬁ)@n 8)513(516.? P REpoR Sleps ﬂQ,OtheréOG,hﬁ@dicﬁ!@re or receive data

relati d
ating émtue eloduea piitom S3CORPOSBENT $hidfiatd Jﬂﬁy Efé}?%??%lﬁ“&pénfi bf-fine parameters of a

roduy obith i !
produc B 88 kd HoRG EHQ&Q% 89 e tgec\f.'zlﬁg‘ %PﬁbtﬁtgﬁyestOSE]oceaS@@ps F(PloThe20. These

0L R Gt fpiver Yo ayiorat e prbcdngand
forfntamoa) ﬁlﬂﬁas%ﬁdﬂtﬁﬁkpeed access

times, gont rol unit 310, which may provide feedback control

inforrmt|on and/or lot-priority information rel ating
or group of semnmi conductor wafers

t ot
18\g‘ﬂﬂcﬁl§1[ even bfai{)fbblée %P‘@C%gfglgooumﬂq’é af@éﬂ%@@kﬂ/ﬂ@mﬁ@mlmay receive EOQL
modeling st Ratidesmod b blogk B9t - Dlfei BOIL t:mdéhlat QhTRlal Qhlatk %J b9 end-oftine

parametes @atl @y 1Qf moddRE GF Sny a plurali

embodilne‘%t &L g ieratn 0/ / or ext eﬁ% t?(?nnég o Semgl)_ﬂgp PESIHEE It d%}‘ﬂt‘ Pl In one
? vj pr?%%lﬁa@ gle me%%@{: ”@Cﬁ (M-Sltmter dﬁtbatter the value of the

resuling pigdised IiQiaiarandqens,sInrm Eﬁtenﬁﬂsle&mbﬁﬁnéﬁ@bllodzﬁtst 08 ggr ac{ag QL parameter

data m Bgé&kl{c@ on the data
oy ) C!g)&tnck)g%fleq%ﬁﬁp wE%Ggy%a &03 412t fto parforr the EOL modeling of

block S5 M 2 I::rfﬂﬁ)amtri?t fesbick proregsionsmsay i ircoy bage ffoREHFER. mdlelin

response to such nodification, the tool controller 510
rimythep @fcf <9t ilability of th
Ythep @l sOdtdil D n§§ §§1§§J@%cez% tmne%s ?Yg a:f 88}’1%/6& A5 the|bﬁsmess unit

120 d t nd/ or
CS&{bQOC ;ﬁjtﬁ%r(n ok 5% giaqa PR path of ﬁlémp é@lay algo hthich%&él&on and feedback

process @@9!8@0) Durzg t}qé qorrbjlauoil arﬂGH'aﬁWﬂ%ésQ%Q lemusctfaﬁtn{ag) Lé c%%x (ﬂax 09 such as
data relafi@o e Silo6lR: &%ﬁ@ﬁ@@mgcnﬁng%g cl1% meqs 15 itﬁ(? (ﬁj&ydﬂd/ai tF‘e’é‘ie t‘l‘i;j;e data sets are

e tool contr

comelated 'EBEHO‘% ébé‘fk RAPrEmd Be ews §00un| ts 360-380. Turning

now to Fl gure 5, a block diagram depiction of a |ong
trativ

Teeabdakn pxaitﬂmdbacnpxa&gmdaia Rodllet us
state dai@%@% [SEI{%CC@Q;({ &(f els Bld (§)§ e{oc?gyg\zigﬁgﬁéﬁngz%d% eﬁ“é’(’f“ﬁ%ﬁ% @HUOF tool
metrolo ? v PrRafsecc thevatirs (block 555). The
clolozy ‘iffé’é%’%l *@Eﬁftﬁ @FY hﬁamlateéltmcqﬁ‘g chapacriSiey df@Suc@fes @rﬁ%%ﬁnmsmns of
gate clecistie pewinmy ob e %%eﬂ kD Yas b &a§,¥1§ tﬂ%%e%&@%éﬂtﬁ ggstrfff’d by)Flgtue 5 may

. g%g SS cont r ol

P B 534 Pttt vy he syt 80 et dimemions

of gate elegiiode Rnuctgxz@) Thepfee, Serpagisulofspqat o E%ﬁmhﬁ:ﬁ ﬁ@ﬁd&fbybrheo&% él%t%g to a
duct COUBI Oocess

product ofiuyt ( ITBL th&ﬁodae(ﬂ{% %§2§G§§§O) ré%y be aorreﬁgaﬁ ev'ftlﬁ 81(3 particular gate electrode

measuremtem ?Oldlr%ﬁ% ﬁ/glg nzjiflufiz 1sing datatquleﬂ(gﬁ& NHis cpqr@@@g@@&né&ﬂ, tﬁu?gb,te efkctrode

structures éﬁl‘b@tcalﬁ‘m srled §f slppridae toatdsiraPle SAMGE opleitidAlsPMA, dl?aq ‘gg\

11 fation,
the correi&iﬁ@’lib Bk $&kds 880 R e 520, % %ﬁéonﬂe
process <18 gn?%}é ;ge or ¥ e%%‘g&da? %ﬁﬁfﬂ?@ga’tﬁ’hﬁ?}lw ngP@S*B*l'ledlE(ﬁteﬂes of

St 06 k340 nb‘f'rgﬁf Ko 8@y suchhgas mtr‘aiemayctzmel \&tlﬁsutslo size and/or shape

charactersifigy: | ‘18 e@ndlem‘xe 1% pRResp BrBIBIR LS QbR ad
resulted fromthe processing of th gr\z/i\}g%g) Ocesq nrdodl%le RrppEss 524
series of process steps of block 520. T_hese ECL

paraneters may conprise various indications of a
product's performance, such as operating speed, access
times, etc. Addltlonally'"even before the actua
product output is avail able, the system 300 nay
receive EOL 15 nodeling data, as indicated by bl ock
540. The EOL nodeling data nay relate to predicted
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enbodi nent, the closer to the end process 526 the
nmodel i ng of the EQL parameter, the better the value of
]Xyog%%’é’tig%’s“m Igei-n g ek ¢l gt ed EOL parameters. | n a@T/uS2006/032921
1 %&g EFARITTE BithBtitete procesiss GaUend Lésmayrtesliti ©prodad Witions in the
photoibaraphy prnetseind indad dchifyesD erTieey agl@l qga ofbj ned with
smedTBL 1.0 00Y ot A,angLer ool staf.e. data Y?%dﬁ;%e‘?‘?“av%ﬂwef B lecrods
QL nodel i ng of DU BT SEKPEBE Y fieskd seeed abibelbiadust. | The desired speed
" TP ERHBEER OB et Giter tragreliecdiprdotdvide s RAMPONL B8, T  similarty
fashioEGhriawn cbisdr IE0G, .chdrasteFifRY maytd Cora¥eili &1 By acquire or
of 2 KEBEIYE ch%langgls_ fel al?ae d gogll i a"i 'as ag%g oﬁaraédagﬁa; ciaﬁlesnch as temperature
_ Ib,usi nes& unit 3_%‘0"_&‘&%1& N UrABR B pIsER 056 proccTae wafers. Such a
corre %@%Hﬁ’é&q@_bﬁ aeth togfljusFihg mroeesSeoney foa ths Qeribd g brdels sRps of block 520.
correlation and feedback process (block 560). During
t h@e &RLEGIALE R feedbac rocess (,560), various
o vadata n?eaé/ be 1consi?cgglrogg‘,§ma uc lfwgga‘ w&%f?gﬁ“'ih@i‘ é&t“iciﬁf@ﬂ@@aw hesvide weight
pF SWc t(gf,l{hf)tlﬁa,y bediemahiele ionlgssdapatantbissinties & thekRl @8 the factory/fab.

The cogglttiop ash@éddiicktpheesh b L ahe . 29 ,

rolfeRth &dj@ 0..Rrovi de fe L
O S V'st e S%g?egs'rcﬁe COTTo1at Y 8 Ay Ydisaier oproessepsB0lock 520. In

_syste
other “f?é‘% faEc B Blopka Gl awet 1P immy bd abalined. if) 'brdeeth k@ OY @RI O rocess steps
describbdigy blocB 520 eAcetadifely, @l Aotk feRN: ed.waf ers and/ or
processaPS ga%%d'ﬁ ng.Loal st hat . pr ocﬁésggéﬂ%ﬁ%ﬁ\% Br% ’CFBYI%‘E Kor @ long feedback

555) . "The "Bt Tol B5F CHersicesdsted wonvueionkntanarayd/doexternal factors,

c%‘rglr.el ated to specific characteristics of structures

t Frevel neens Figns 6,afflowgal @epRlieCdriRARpsSEikkCh Wh %Egmxpin (gclgr%an itk
illustratRE ORRISEE AL examl e, the feedbac pat ce with an
o the b LUSET at eZd bg"&%%?@ﬁ”?@’?’%w ﬁﬁ’%?ﬁ THY $¥P 90400y il adsteimgmption relating
. Y8 LRI foi08 tefeciuipg e Tiste dslymaetion nay priothaetd SyatmimdACsuch as a
strong doarge doraporning i ARASLI R BENRLRIP Ferg&mlgga&agou% :preOggsgiI?gds?eps upoen a
wafer. PlelbileM G S ng@g ef'ger e utshet I.Eﬁrt | cul ar speed o '
. ot (gr gduct provi ed by t Has gl fagiogsy TuRRystRt depriotiugives, processing

» i i Pt 580 ay die cohidenvodek @dtﬁﬁ(a)nqﬁfo&fdexﬁgﬁngtg{ioﬁgig‘gﬁ (e.d MY ailability

of partidpler IS fvthia kiR dacwiry/ b, LhEHHRAY J Gl 8 ;
V. the ‘o rt]lu%raoc san it%oés, 8c§~tlrgcyd>'f the tools, and/or

L nt ovi ded
various gFeggrE&%g‘éctOt]sﬁ{osdetglarp?eetﬁeaiyp%ﬂ’ mctitch@ﬁ waubotihdt Bgat @on the type of
product g |bg pepidired sherumtainge s thamhinGd e tadR ns) BESiak (§!G§{p6%§ This may
include fr@@thglc@n:BeShd ALE L3t on speed. Based updn (
wit v 5 G0F Ll 2L b BNl BRELTL PR Rattiuek sprocevsees seo
‘ B , rrﬁy 5 i saﬁingoqdﬁ?tormdgg.t ieegpradetplmined biotegsi@fplan may include
vanous sgleddiasdatisroptng i@ msten) ceSroDfaranefcRCESSird LERS tﬂyfes & :plcg)gésinsgtzt%ols ete
st , ete.

in order to obtain such gate el ectrode structures
SpanigdiZ e «@ndhor . shape .characteriitics. As an
roduct fe%ggrr%ll e, Etﬂﬁe FGSS) PRT O ¢ essms‘eség?“h‘&yn B@C%G%h B¢ aysie map pyrform a
f o dﬁ @%gcegr@doogcﬁ@)? s m@é‘ggbaaﬂ’#oc@is@fa@_}éte%\_’bqt;iringlgcwal data relating
0 apro WMMSB%&GQ&%%lltmger)L:qF%Fa?letgn% al%'ﬁg oint in thé Ix'gée%lgéﬁerj&h dfhe actual or
modeled EGL errameteps zgary%c Ged 0 g’tr Ol Lhese processes )
524} MRy b~ ad] s e I8 PPYBrHE ¢ apicnefivenes feps thetain the desired

product OHRBEEH t Aayreaishiedpeutsos ohdorbdictfiebet SihceRlO5ESS30 is provided in
te

Fignre 7 id @8@my:akin @ tiésOipS ol BYov, .0 ~ormati on of ga o
tures ﬁ%? r?s;lec{lt g Olél gﬁ ipfog%f?%ﬁ@%i}frpé??éﬁ%’t aseries of

. od ru
process Sttgﬁi‘e‘l g‘% %G acﬁust- étbst] UPGR 8 Progucs &é@deﬁafat(HeCkFﬁﬂ@d dbb pro¥B€may continue

r ovi
until all offbapr 8 arty etk ot . .
may be a d&ﬁl@faﬁ?pgg,eﬁﬁggf ggiggﬁlgég%geigﬁ%%ﬂgggﬁg&%gF?Fﬁg wéoc%back process
product fdb %gckEO_._\ Ina simlarly 5 Tashion: P VhFF SEesticer srE@mpleted, the
~ Char ACTETF "8V i“REMYp afest sreinEizatees tepsviaibk Petfrmed on the remaining
wafers in apgislif act uri ng 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 of process steps of bl ock 520.
The correl ation and feedback process may incl ude
various algorithnms that dal cul ate and provi de wei ght
to various input factors that nmay be deened nore or
| ess i nmportant, depending on the goals of the
factory/fab. 10 The correl ation and feedback process
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data from bl ocks 560 and 510 may be

ot her words,
a series of process steps

W()((;&rrbﬁiﬁrge%wirﬁg orbder to control
had foh e Bk 5 A0. Accordingly, the feedhERiKS2006/032921
. proc eélg T [P%.lsgf‘re 21‘%’6"“? pipehas dpriction efels pfaginct &edbasighrocess describod
in bloel g1 Blgure privtessed Matind Se @ﬁ@mlo@th@geri%qif P bdsGh @5, Frocessillg wafers

at anyS@iuk BIheQhochk, QGRS Fio S ased upon various i ntérna
ac qui?{ﬂo%’o? E‘e extt_gr na figc.tfgx?%?ﬂg?gg %Lﬁnrag ??fﬁrf?fﬁ\?\?? PSRV Ejeir d00gblock 710). The
ihe o1 OWE AFT UK 8t Pahmgpderprsivio epsauidlzatiedt o dabver 1R Blorical data,

¢ S 1 { D b At i i,
PP orod arren wh BOL andeling hus} hiddd phBi miiag)gglﬁg{?s %%%E {plockc 720),

This RERHR May LAVAOL| JaS. b ovi ...The system 3
et ha onmeliSy P Sop Syl b o omor-ebibea o
PO PR BT BT FPERICtioT Rbsssrictef Broprssieebs. OFhe EORYnoling MY BORASHed at virtually
any giyn petat @ringibe SRELOT & eI GNnA5 A L F Ol s
dosoriflli %&:ﬁc A (ﬂ% i you lc CQ.mPeB;CJ% 8 c?gce dprgéegsra &9923363 I%?@ gl?( one embodiment, the step
o RENTorm ng var i ous “PrYcEdshaest wipteipbrntisulawedtervit Feology data
andyor RtétF d#%@fﬁb!ﬂ'gsto ﬁ'&ylrm}@ﬂfpg Dﬁ@t Vaﬁduﬁuﬁraf@fxﬁﬂifs r&alli'el;ﬂ@& ng)l(’ §1E:n be used to

e T oyas ot g g B afERu PLAERRGL R oetalibhy doca e

S em 300 _may al
connec?%gﬁ tc)liioéliélqur(%stxosb?oc‘f H%Oe riv mesdsing detaomey Yeeusgl substwraillsaliiduiatly to perform

feedbagit prisese podifivation (doowlbad Mblobt TH0U0R0E R65:PaM i Wrcri SN Q%aé“if)o ns
of various processing tools, accuracy ofg the tools,”
ang QktemVRH I QYS QtRer internal factors) to determne
cons le%,he tf}e?; of Ip?o gcathl?rg g ‘ﬁ'ﬁ’f 1 @ ipde . fomn e @epdugs apsultitee from the
PlepiOf a §gries pfiPigre tters gorfemetamuf @ tha medyat tbibop vm,eg‘g,@hg}gthggystem 300
may acqitie besbiisCONEUEH QmaNR S &ia NBYin S uleMdd. 2ted. (bl ock 620) .
waters To 74BRY rorlDS L picke. DY ovi di p nt ﬁ@’?‘}d%%ih% BB 0 bhocesing e
. predeterm ned Tpr 0& SSETHEISTHA MY Grictie htarmaitingarapraine sdie different
speed ngy npyy Briaye markelghle. 26 avibstiln of thebusihdsh-RRtee 499 a,&mg,fadjmmemsdm  series of

process Biey@diiGibakg i PbI&R B CT @%Hx‘é & ?{rje(t}g:"e (B%g)?:%mg Ltl{;sr ;dguéiﬁcré g‘g %%%g?ﬂlgstecg the business

timate P [ | an I nc :
climate ; gﬂg Sgtém r_lig? E‘F‘h&‘i‘ﬁg@%,th@c%% p@{ieh%ﬁ%{e@#@u@ alate,0ht¢ b@lness-related data

uti'ng in
and/or thegpanyfepturing dres(blodk J58)ocessi ng tools, etc. Upon
initiating the wafer processing series described in
b0 6éreRRR o D t.em. 300 perform a product
the desil ?1 e dgécls 8 r oc%éazd)é%ﬁlfezgq éribq%cg g@/ mapRegidpingetipationfod e bréetikmship between
s ek S Gt b Lo o e B8 T8 comton
in the procesalr 5"‘%&%98@ byl 760-765).

U paLANELers, ny, point in the processin
. pzl_l “actual o rd§ mggjft?%cflé{)‘ér&&ﬁ@loﬁﬁ?tﬁ’ﬁé&t BRyedlly shweny §@0detenines how to
Rt S o 7 e
bl [ thdl Gfadfik( i s T .
certain egffn‘@% 6Lseligl Cg_es% ription of t hae"%pr‘ ogu%l_fsg’%egéa’ﬁ%@ﬁ“"ffrt%%§m of time a
0 bl oc P grﬁl 'S Jkﬁh{’)%h‘a Eialpq:rﬁure ﬁwrt@Ufﬂ Chﬁrm@e:&d‘@@m@aﬁlyg 88, or any
other adjypiacais gt edeow pridpsmieexecut i on of the product
feedback process, a series of process steps may be

Adjouat a6, the product. feedback data (bl ock
640 . - hi(g%%r?ogeggggl&r% ngcgﬁst%ﬁﬂlgnedd?ﬁlf’qk 74} |thep fihetnieess continues to

This pro;
bio‘ck 7 iop };gg 'ce%@tegzﬁ?gn if gpdeghe :r; ttIiegggffaS E?biaggzikeﬁé‘s of’\iﬂﬁd%s%te%f i€complete. Ifa
series of wodgstsapdt Haed eyh eappketiRGecdd: §9 fif2 G may.
block 7700 6p0R 2 GOREILAHG YBL R QG SS '?}fc Va'] efffg ien u nx?xﬁriﬁteg h?oc%?&%).hgefemng pakcto
P pl tgeeggcegélﬁqnb(g thepeiep oimpbcets edys, hl@suliant

formati rocess steps Int o
informati xa@fuﬁq uspd & prafetm pIgE egsstmaty 16 il UE pt*dées@@e%sfblock 775). Upon

performing @R® ani i i ;
erforming | afudb@enBl Qm&nﬁﬂ)ﬁ RSn0 wﬁe%le?tﬁg Ex%gerre 3}1? 81'4%@%5{33 of process steps

Are cor I fers |n a batch.
o bloczp’il&(g@}f %@gg 6%%%%%%%2“ }?’_ﬁ?ﬁlaleiteg therpthe fe@ibi"‘@ gree@? ik FerBin@e-as indicated
det s if bomehschaidiepbiobi ompef, hdemdRAUGL; LSRRG ook 710,
whereupoiDIcQE@HS! BRSE b PRk H L BLRGK QR0 of Figure 6,7 I's
illustrated. During the operation of the series of
process steps for processing wafers, at any point in
the process, acquisition of netrol ogy data maybe
performed by the system 300 (bl ock 710). The
acqui sition of the netrolldgy data may incl ude
receiving or acquiring current data and/or stored,
hi storical data. 5 The system 300 may perform an ECL
nodel i ng at any given point of the series of process
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any gi ven point during the operation of the I" through
ocess units 360-380. In one enbodi nent, the step

u*b@?@?f&ﬁy% % bWﬂbHW?ﬂD may entai l correlat|ngP€Imm2mMM3ﬂn1
par anerer PEraty pgha igesgn b‘é(?‘ttﬁ%uil Bgre Wb fectiatprocess or a long feedback

path, rfémcﬂl@p@gyasgataaguﬂlﬁ)emw 'Opluxhl(it9|of §Io@&§s q?%%vxﬁﬁ% a’illaeni\g,edgack provides for
adjustil}@ ﬁﬁrgﬁﬁ%r&gss q{c lﬂﬁg qun vaxaouts iac{OB:e g rﬁcﬁ;ﬁd@qyl inpdpdpflata related to a

comp%%d E@ﬂ&“ o m% to a1 peedigiad
haFanBtEto 2 prpdigis étpf~e)mnrawrylaumﬂbmteﬂ&nbmeraﬁzemal data, and/or

qctua1| 1mpf@q¢r@g diny tlﬁh&clxdi@ﬁﬁc@ﬂoéyloﬂ%ol %Hégzcﬁgcgg vgwg cFlta SeH 51@( k}a correlated

such tmt 9191%(1:(7&%911 is F‘rgwd ?% wilag¥p§ 8§Bg{;&>gb?@é@é§at%@| chir@panilgn certain type of

si ngul arl orm
pmduzt&étgltt,r ;[Béafopﬁanm @@3@1@@@4@@@: Imcwwcaﬁ"@ﬂlﬁ’ﬂ&!&bfbdﬂ&; of a series of process steps.

her Z B Edi
Therefbes aitizing itl@nenidedi @NM}S of-ﬁtbepréyn%'i:ﬁz?gélﬁ? a‘l mor da @%ﬁ)l{e{qﬁc&essmg plan is

provxcgﬁ %H% al morf5efﬂcmf1}p§adglftrnsﬂs fn’eg xgaé)flﬁisecg @Qy Iparmz(fggsd SEmpsliments of the

W“m%éW$%WH§@m@ﬁ®WJaneﬂa&&mumaﬁnmaﬁmnoé sOGH o
proceskdiggk.her, the system 300 may ach|fglbu3|ﬁgg%h?%?%?g&waSﬂwSOf
and/ or marketing data relating to the product that
mg,ld result from processing the wafers (block 740).
° BSIRYP Buehh % fha @scsent ineatiedhad &t anpimagntil ;ﬁastdeanggaqim@% Control

(APC) Faroivarki] sadh 49 6 Qe swehmffox%e@ $ff‘eﬁ!d%2 kLéilgﬁcﬁr %%B'?rgt?gztt%t system uses

etnic Clor ¥ Il a0 ¢t Su Lo
8 JIRQJ {% ftgﬁ Flﬁé bl e Nals ?Isngmngu%l LM} Ceampugr IntprradeleBgnufachuring (CIM)

an a
F ramexgotlléf)cgnp{x@nﬁ éﬁsﬁt}@tt@@nq qgich lagck b&20oroihe Eﬁ@hﬂe@ Px%}esﬁ@dﬁtr@ﬁAPC) Framework.

CIM (SFa11fe1-063d - tmm&dinu%&mcmatiol? Bor '&‘RWPF%%BG& 'Dom% ﬁcgJ'teéw) MHEPC (SEMI

£03.0 he system
99&5" S[;r&/xs CPnrl?SHemflggtog for{?ﬁ% F’BF}E)W}& fdaged Pro@elwontrol Component) specifications

are pubsuss i ol S ThatEC it istalLer R Pk, U lnrkgug 5 Buplement the
contol (k06 teu f90) e L CRILLER L] O Ol Lile daf 3 g descri b ef gt i

provi de an I ndlca amm““<wnbﬂa&mmy

wide soﬁw?r iystglﬁsqﬁn%grﬁ,&%@zgwi stiafigiesdanghirba the preoluigteptidnlegn RGHPIRY to virtually
any of thy sgeigotdupenioufiIRnae oola kot heoRrmei %@QP@H%%S&( a go flﬂows for remote

access @@ hﬁ&&:ﬂ&%‘v % pro-ggk's Eerf(\)grgagmee Elrt gﬁxgrgg%/ Vtglgm%#]e ﬁll gér@gg:vork data storage

can be St €rm ne i f rocess
an be rgcfr% fravgnient 610]8616%7@4 angl degp %cbﬂng@kﬂﬂﬁ@eﬁﬁ‘rﬁf}:s Do ABPARmBwork allows for

more sqiitiented natsi @Mosol bhecawbet hekiqd he et medifi c
the systen1306 detg§ﬁﬁneskﬁ£9‘¥fh“%@ﬁd?gwnmgum

neccssarly Soffuad l&)c[ee d,
one or nore processes in the process chain (bl ock
770). This may include a determ nation of which

(Q@p]lt))in@pt Pdkaretd siuodey saupany iteUrakn: th’@:ltmﬁ BniB e Ui zﬁ%(vork could
e the anpunt ?‘

require sﬁiﬁﬁ&ﬁ&'o@ SOHRVBI% c@%oﬂ&x‘ismrmcﬁhug?% LOI}IEJOHGI%? \&tl%tae ARG Jffﬂ’§$"i’°ﬁ@ a computer

script is bhilIB : ‘{?l n etch process
t'he 't enﬁé’? gt U & lrﬁr‘]on%mﬁra?]ﬂ'u@tﬂ“mg t@dﬁamhéwed &f thacontrol system. When a
Semlconcblp%@%famt@owl in B cABY syDinNR IstaEl 1]%1! S?ltem@rgxg&dltlclﬂ)@gna%%wrmg fab, it
I catl on

genclallyr@%pgxpa ﬁn@trtp GRRR d’?étagtpm thapzs ;%ltméidbl ﬁ}?é’&’CFSﬁ corpiieR STB Bs the overlay

controll {?ﬁgl gSS IS not r equl r e
& cqftal “ﬁfhﬁ%sé‘gf‘s"ne’&?bﬂf qusﬂ:}@}san@ perfolyhed @tkth(%8&r1ptvmﬂfe@ex@10pment of these
scripts cagl @brapring Nagnifmt Ip&taﬂ[ﬁd%e‘@@@tobﬁ&u bR RER Qﬁér% %‘E eprmmgles fpught by the

resent it 1 1 LHe |
present in¥&ibiE3in 0F i ﬁlgxﬁ‘e%‘cintﬁc' tﬁeo R es%ﬁ%? aétgltmegtfﬁ@e&r(él@db ack

process steps have
ﬁrocess i's tern1nated (block 790). Referring back to

ey Rouipr;@nbogxpwgms &sctbeddebavi: matlivemtiof ouBrOzW tlteQm@i‘Rgh fn}{y ﬂe%odlﬁed and
practiced [ GiCRS:S Hah&ulRaB ol Hﬁ% S O &
i éiu alett nlabfers a%fydr%x%t [hos% 53% ds tE ?xggemmgéleeummﬁt of the

rmation
zz}:;ifg:;ciifmﬁ:@% ?!5:32%5%;@@3]“%2;‘}5 WS:S@@@:IM e(plsfal@binm)ﬁ Hesigil BeYoin shown,
> s E8 ahddjrbl St B ;

i s made whether the process %haln o?m?ﬁg gg%&%%aﬁﬁm%dwdwmj

process steps are conplete (block 780). If the

process chain is conplete, then the feedback process

is termnated, as indicated in block 790. However, if

the process chaln is not yet conplete, then the

process may | oop back to Bl ock 710, whereupon

acquiring of various data described above is repeated.
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bodnnents of the present invention, a nore robust
feedback process or a |long feedback pat h, which

b F‘ﬁ%ﬁsﬁiﬂsﬁ amau jegments of a plurality of proBERE8(06/032921

ab ‘“"? g’% g ar vt edf Bddb aed yrissigisches chgideredalibiisthé BGpd@and spirit of the

invenpibuu rAadoiding o fhc PloRERSE Soulht 8RS Q%§%%MPIQ Fhe ¥ids QY& f aCt or s.
These factors may include data related to a conpleted
product, data related to a predicted EOL paraneter,
busi ness-rel ated or other external data, and/or 5
actual manufacturing data that include netrol ogy or
tool state data. These various data sets nay 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 invention, a nore robust
and flexible processing plan is provided such that
nore efficient adjustnents to newrealities of, nmay be
performed. 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 Contro
(APC) Franework, such as a Catal yst systemfornerly
of fered by KLA Tencor, Inc. The Catal yst system uses
Sem conduct or Equi pnent and Materials International
(SEM ) Conputer Integrated Manufacturing (CIM 15
Framewor k conpliant system technol ogi es, and is based
on the Advanced Process Control (APC) Framework. CIM
(SEM E81-0699 - Provisional Specification for CIM
Framewor k Domai n Architecture) and APC (SEM  E93- 0999
- Provisional Specification for CIM Framework Advanced
Process Control Conponent) specifications are
publicly available from SEM. The APC framework is a
preferred platformfromwhich to inplenent the
control strategy taught by the present invention. In
sonme enbodi ments, the APC framework can be a factory
20 w de software system therefore, the contro
strategi es taught by the present invention can be
applied to virtually any of the sem conductor
manufacturing tools on the factory floor. The APC
framework al so allows for renote access and
nonitoring of the process performance. Furthernore, by
utilizing the APC franmework, data storage can be nore
conveni ent, nore flexible, and | ess expensive than
| ocal drives. The APC framework allows for nore
sophi sticated types of control because it provides a
significant amount of flexibility in witing the 25
necessary software code. Depl oynent of the contro
strategy taught by the present invention onto the APC
framework could require a nunber of software
conponents. In addition to conponents within the APC
framework, a conputer script is witten for each of
t he sem conduct or manufacturing tools involved in the
control system Wen a sem conductor nmanufacturing
tool in the control systemis started in the
sem conduct or manufacturing 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 nmethods are generally defined
and perfornmed in these scripts. The devel opnent of
these scripts can conprilde a significant portion of
t he devel opnent of a control system The principles
taught by the present invention can be inplenented
into other types of manufacturing frameworks. The



teachi ngs herein. Furthernore, no limtations are
intended to the details of construction or design
herein shown, other than as described in the clains
below. It is, therefore, evident that the particul ar

enbodi nents di scl osed 13¢LWBR007/046945... ..., a
Whmi?&% g@y be iff .,, "o.; iiaiuiii P11
2006/ 032921 ered or nodr ed and' all such

variations are considered within the scope and spirit

oﬁ_theAjﬁgmﬁnﬁhgﬂﬁMfccordingly, the protection sought

herein is as set forth in the clains below. 14 CLAI M5

WESEVing metrolgepdia relptingyto gdirsh arkpigesipr i si ng:  recei vi ng

ekt ahOYend att Ide pahAtr Mattn® tkafdi s tvoWBi’é&pi ece;

recei.vin n.end of |ine paraneter relating to said

f F‘%qg’f‘“%\%%?%glrﬁ%é? ati%éfd’rl? PG eT P gt g et ingten Yiaent or a factor
externad ven mnuctirigteprironmérer nal to a manufacturing

SO BI04 L B S G0 PP R A 0 b
internajyig p anpdfagturing etvirganait erebid Gleogyxtaied & samauattuingastiroamentahd

said. ' : : ' vi ronment

QPP RGOl TR A0 YRR s
workpighs\Ppsed M §¢id cosislationseipaid EPh garamgierovi@ssid etndlegyldata and at least one of

said fad& SREInALEHmMutdiudnddnVirdiniehy p]‘%ﬁid BlRE ﬁﬁeﬁﬁﬁota%aplﬁfacturing environment;
pegforned,on a second wor kpi ece based upon said .
cBPYET HOPIEHE G2 i e IBAtARET R Wik mng B ineesRYismEgY comprises
acquirinkedt &ad gk @b rag@sdemanica price ob @inthlcked poatict, Y QE M, abhdPa Bk factor in
mmm%ﬂ?@%ﬁ%% yrlng, enyi.ronne t, or said factor internal to
agnanufacturlng Avir8ient ;  wherein acquiring data

r eheadin avrguitieg dairelatfnged wid factdrémterad! td seidSih afadt@g EAGio bifénd Gomprises

- ' YA [ ri .l,east one of

e s o R P, BBl P G0 fop goramerer.
processyrisiyparamgigy. o a pfogges Yohumeoraramgter.pr ocessi ng said first or

second wor kpi eces; and wherein acquiring data rel ating

to said factor internal to said manufacturing

envir oﬂ]‘?@?ﬁ‘f’ hod gl it d e¥herelitigesiineripetratony dasrsnelatingdo eefid frst workpiece
further tcdiphisa vabilviap inkirddky Riak JRIEL o, a BnROT@Abd WHferyi €l d

parameter, a cycle tinme paranmeter, a process risk

paraneter, or a process volume paraneter. 2. The

net hodrhefmetlodbividm 1 whetree tampiigie e proteghBLEed ek Yvodlgteae.

relating to said first workpiece further conprises

receiving nmetrology data relating to a sem conduct or

viaf er . Thg methdofipisir dovhsfeircke@ivingmetiblogy ey reledmpe sasd Wgkpicce
comprised AELS g Af) erfd ﬁHlﬁﬁg&h@f@F Rk b!Bhlﬁ:‘l: suitﬂrg ér-g!?lj)r tsmg i I'u‘st workpiece.

claim 1, wherein recelving netrol ogy dat rela ing to

sai d workpi ece conprises neasuring an end of line

[par amethe iethb o0 i 1 Ofhdfedn 1E<%§/Wgtiﬁélgio%r BRI r@[ﬁtﬂ%@§§a¥({%rkpiece
0e met hod of claiml1,

com ,salqirirst %fykgiece._.§._Th o
PUSRHE &I 1 SBET VP REF AT 6109 o udurtdiahpHidresut feog) processing said
first wonkpiebepi ece conpri ses nodeling an end of |ine paraneter
relating to a product that would result from
processing said first workpiece. 6. The nethod of
& ai mThe mathed dichinadjwhsteinngjusting n pEeSS capODlitcoDpriseCaPIsiIgESouting
of said @HnHHbikPEea routing

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



of said second workpiece. 7. A conputer readable

program st orage device encoded with instructions that,

when executed by a conputer, perforns a nethod,

conprising: receiving nmetrology data relating to a

f reedtingvorckg pie parariGentreleri vo ﬂ@if&ﬂuﬂﬂ@he&f l'ine

pg‘{qglg?ée aat]{énJ I%tt!) Qg?agtlogg g adfacft(l)lri ?méMt) argstl %Cthrmgeﬂﬁll c{nmf:rg or a factor
e’“el““ﬂé*or?a’flﬁliﬂ%@tlf%lenﬁglOemvnt:r onmsnt or a factor external to a

W&ﬂz‘éfa ddfd'eﬁ‘(gofqﬂé’{ﬂdmmketer%{hrsgh %efr(?tgg St o R, 9t ong of said factor

paraneter wth sald d/y dala an

‘“‘emal 8 &é‘ia“‘tff‘Féu”é‘ﬁ CRYHPRMeN, s fﬁcfoﬁ £derpad fo atl@anafaﬁalmfeamqnmpm;gand

eajisTi i PREtess@bntHRkscbcfaBA tvath a @RkBIN A probQsed (R ARENSH I \Dcond
nnen ocess contro

ol
ok B U PRt a1 PP B O aed Seipitaanda s ane o
said fagyeektompada omuscsetoadirnbrekpi bleﬁﬁ ﬁh&ﬁ elebnupsara nfaath fﬂcturmg environment;

CQﬁer é?Jé %c h[gpg c?ata rg'l?tm% toE s%‘ I%gm 8m}a % §a(5 ?‘ét}’ﬁ‘gﬂ;e ej[n:\.."lbongl Xt comprises
acqumrmaqﬁ ifﬁﬁ@'ﬂ‘mf B ﬁgrkefrﬂicmﬂ'@h we:me Of cmnpslraadqbl‘dda@,tmcie fith & randi ridkdactor in

processfhg@ﬁﬁ‘Hfsa&ts%hcpgmﬁﬂydeg gQRient;  wherein acquiring data
relating to said factor external to said manufacturing
eWRAFSIOHEHEE BTprinedesaistiguionintergal it salderpsefagpring ofivirnment comprises

acquirinBeut ket ofbTa Al availdllinCardMercs O PRERHISEL P OMUEE o c?cl@t)/rg(l ;?arametet a

mcessn]{rea, and a risk factor in processing sai d first
process I8 E BHYP Wor %k pPOEEE YO YRPHATEIEI n acquiring data rel at| ng
to said factor internal to sai d manufacturlng
St one

VI T
fg:)ol gf\:]/ﬂgl% a%u%i: %dab? T ra sciora%ac{] eﬂfng(? ww la?txaictaons that when

executeg Ay @pREtRfer: p gf@ygqhexmihncéofpmraﬁmkerem recei v aeesisgy datltelating to said
workplé%@ﬁ?tﬂ?rtchﬁpnsgsrmésﬂfng GEaR of %e%mre)%r @A’H\i clri ﬁlroduc? esultg ing from processing

mput er readabl e program storage € enco
said fi ﬁ%“i’f%’?‘?‘ﬁ?ﬁtl ons that, when execut ed by a conputer,
perfornms the net hod of claim 7, wherein receiving
trolﬁ‘gg dat a r; at i ng to said workpiece further
conpr i SEECTRILE [FATaRLG P8t Whiteree dFYisrengpdpdai lasiruptiophibar, when
execute b;{)dumtpuﬂ‘eesufdrmﬂ@e fE18sa JFICROL S SIHR@In réRivilg frletibey data relating to said

o BB g TR S0 RN Ll 3 L g o
pﬂw%ﬁb&&ai®®nﬁwnmx¢ perfornB the nmethod of claim 7, wherein
receiving metrology data relating to said workpiece
further conprises nodeling an end of |ine paraneter
181 at iThgmeGodelsiadaiiduritchemprigud pfogesaglatsulfsequent workpiece,
processing said first workpiece. 10. The nethod of
claim?7, further conprising processing a subsequent
wor kpi ece. 16



