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The machine interface can oenerally be part of an advanced process control (APC) system. The APC system

initiates a control script based upon a manufacturing model, which can be a software program that automatically
retrieves the data needed to execute a manufacturing process. Often, semiconductor devices are staged through
multiple manufacturing tools for multiple processes, generating data relating to the quality of the processed
semiconductor devices.

During the fabrication process, various events may take place that affect the performance of the

devices being fabricated. That is, variations in the fabrication process steps result in device performance
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the terminology pertaining to semiconductor fabrication shall be retained in disclosing the invention in the

context of the illustrated embodiments.

Figure 2 depicts selected portions of the hardware and software architectures, respectively, of the
computing devices 110 programmed and operated in accordance with the present invention. Some aspects of
the hardware and software architecture (e.g., the individual cards, the basic input/output system (“BIOS™),
input/output drivers, efc.) are not shown. These aspects are omitted for the sake of clarity, and so as not to

obscure the present invention. As will be appreciated by those of ordinary skill in the art having the benefit of
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In one embodiment discussed more fully below, for instance, there are scheduling agents, processing

agents, and controller agents. Note that the software agents 265 need not necessarily exist in a one-to-one
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As will be explained further below the software agents 265 can be
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relies heavldwin QniRd babRBS thlctehnlideintehs BRI RG aci B s Eﬁnﬁ‘gqrn%é_ g%tﬁmgréa& and

I t @) t t ' " OMG! t Brok
Y S S ool P T L0

My
.~e
‘ . _ . B‘Iﬁgr“f"%?ga 'St ri but ed
obj ect s3/3 manivokq Y GRUPEY i2est 34t dInPprewbedinesalt holsPrecesping Jaent 320V EORBA
ar chi t ecdoutrolter @ere358 de0egpgidgihd digracptididsioltheyot 300 i gl, dilhkmBionalAietraldeg MRl dkcticals Of t war e

syst em CahaiblyQabr J3Gi ifiEeaeta RheRfind 1R nREEFQbAIILASE:. TLiKAAL @SRt prbdd&inAPC System
as dESCI’aI 91? I‘I}SI’ e;ll rcli | 2 atrcf{'ne thgagogéls%toso 11‘%ye5t (?l tgno 1 ersi%I g%tl%an%f f eoéfqth y

KLA- Tenc8 -1 Ae PRIUR TERCE Y be | Cortact 88 At ~"F68 REerobIeL ~ san Jose,
CA 95134t isrrentrolierygenis3ph. Ig gpernatiypembodiypntginsregying the chppqtagstics ofiffaotd o -

t encor . caoder progaghahiol 1il Dy lbe standd dravertraliped datesgpeer3dl, wigretithey Keatcesked Bt thesytmdliem | s al so
avai | abl d%ent 559 Mlada sled 0 bnayod cgrrﬁgliré'd to éf@ebﬁﬂa bueh Alinclude pre-process and post-process

<http:// l.a- or,.conj.control sol uti ons/catal ystapc. htm >. Referring

now t o If“:l\ég%ggd%:’Iog%s%?s’r%%ﬂlﬁwé’(fmbl ock di agram of an exenpl ary enbodi nent of a

process f | owThe3BBPhS T reTelETReEs PG B REHRE gepienfekilo B rrfictlaceditdance wi t h

anot her wtrbgekemterite cofrolierhgeniPiegeimplementgtompeaifia. Fosexanpiepif thelprokess Aol 18%enpl ary | ot

130 i s reNn Raam ®flrolky agant|36d m@&%@ﬂré-@ﬁsh&%ﬂ& m3dsGrern@ (@g.,hlﬂime@!’o@ﬁ@ﬁg ng a_gent

320. Ak R&TRLALY o0 RERS) bl reabPpdiink BRE ERFAL Bhetile 2 pHAGI RS CNEdul T NG
agent 340. e ot S$chedul | h

agent 330 and a nmachl ne processin ng agent 310
negot i at BEIGF (HISFAF Mistrdhe 8RR f’f‘efcﬁ@“ﬁ?eé?f‘g‘é“'? BPHRP BHECCSEHTES t he

machi ne rsddvesies|of theprosgytted 1 3 8Gedop pre-eteh pndior pdyiestch diskness nesremenss &t céngellec onpl et i on
of the |Qént35bmky ueasmpdl @odel @the proeh G6IU LS G na@aEiredRdd. R dontrb) RoddBRRbaNE

schedul i 1RSSR AsiFPSmMSE, 1@ownGRES Jr"i}&]tlingﬁttechxélfgs'i ﬁ@&hﬁm&w&m‘ "’

t

approach to schedule an oi ntnent for the | 30 w t he process tool

115, -7 T S s ORE/T8 BRSS! S %0 bt BUSREPRG agent 320

and/ or nErRdpli SHE aht wEE SEeI mefgle PrinciBA mpsasnt tnalysis (REDR @eelnprerrprajepfion fodatent1 30 i s

recei vedstredures (RES)M@E.Ihe patic idhldmedtaivn @niec@ss magvaryIdaendigt on pieOedgisy Ng agent

320 and LRSI Rectt. O0&%Sthd 6bntRtd ddiel, It Lontlofth et 36E m¥Y bdkrAnCQRAOLkify agent 350

to deter na}arrr}gersnsg e.'«J,sS %c%r% % asrxlx;[ar (())Wllel' %%t elr %es rfsglre rCOﬂftl %g I’nl epngatitnrs‘I %tc %p reegu?ét | hg recipe

of the process T 001 i EPT0 roéesg_at épT.of’_fLa\@tf)". SR RErT "6t pr 6CEssi ng agent

320 or tMERHRAPHEHIGE ST Rrjrobefasies arepaeblii other P af Frtses edit T ol | er agent

350.- I n one ®ndyech wafigbration [vé the gntpleo G SISHN @ ca gt it I2 Orstnipyantpedd glbtale

E:ont rol lj@ﬁﬁgaggelntm;’aﬁpard&md E&gﬁlbsdiha&mfdﬂﬁta&ﬂ@ﬁ?(ﬂ ik hlﬁJtr}at&iSemgcgiin{exn,QheLeOt )13?h t
e.g., y 0 ctric 0 etc. a

o Peed el B PhieOie o Bl e RS aenl U U ot O 13

pr ocessi Fitpe SHGE et 9 Iy Hups Lo da puge wepss bring grrlapred by ths s \ebidP 215 (e. g. |

i dl e ti neentext arigbles jGowext tagable vayeedefineraggontrol dudad dnémpitally consist «f vilues for vdiblescont r ol | er

agent 364ch ab 10l Aentifidafio €638 1dt Mignbe dpaslion RRber, 268ab Aril. G ARGy hddRd 6hARACt eri sti cs

of the | %ab\%\%pe als@‘gl% Oiued rEQ%ﬁ§méhﬂ9% e&%/iﬁitstﬁ%}émp gotiﬁ%ﬁﬂrng rqah;egfgo%iﬁnt%&gt eél i zed data

store 360, where It nmmy be accesse ) contrc ) The data
store 36TTEY "HRTEOATTHUPEY 1 HloPhidEeddnt ghidulehpradons el figEnatep thatibencess and
post - pr crowrober agenp 3P abyoep\(feetiferaard infomiatiogkapdseforth. | ot priorities, etc.
The controller agent 350 may use the values for lot number and quantity of wafers, as set in the global
configuration variables and determine values for lot number, family name, parent name, facility, number of
wafers, and status (i.e., whether lot is a parent or a child lot). The previously defined context and RMS
information may be used to set the values that the controller agent 350 uses to calculate control moves. For

example, the controller agent 350 may use the context information (or “thread” designation) to set the value of a
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The operation of the controller agent 350 is now described in greater
detail. The particular control actions taken by the controller agent 350
are inplenmentation specific. For exanple, if the process tool 115is a CW
tool, the controller agent 350 nmay receive pre-polish thickngs$ilt
rreasurerrents (e.g., thickness of high features, thickness of | ow f eat ures)
and predict olishing tine required to achleve a post-polish target

t hi ckness. ‘ivﬁ ?‘f’fg "%ase where the process tool 115 is arfcﬁ'fl{‘?f‘?:‘[‘"%l t he
controller agent 350 may nodel the etching performance of the process tool
115 base¢fniphmegel@araneietpoeeifis t9ithe yiigtdefiveddhRNh i Askesdisexampizavould eneting e valihe

cont r ol | @f etchagpeisdd inbddntidByodtl S@ordingx@ th Eotxbxt BDEEhrtid@far dich EhapfeDMEBSvalvOBt 115 toO

gener at emitgt%c%@gisggﬂrg%d;g@mmt roI nodel may be devel oped enpirically
usi ng comonl near, .t ec he control nodel may

be a relativ Ie?dﬁlpon\,\{ﬂe (iontroﬁer ﬂgdltu 3 éeérgv eed &war#r&etrqogy mlfon];]a‘g%{lrfrom é}fﬁlﬁﬁ ential
wei ght edse%/%pP asg'é a qwaY)lot G‘P‘“ba' %‘Fb@r %ﬁpThexoerﬂcreqm 358 mestrhegs clepepieneml  net wor k
nodel , pmiandidpedssodoapoinediien raad fiisi dfafiR@lAgs farpiials valds. Far cpiinple, @t tatgaidf t 0 | at ent

str UCt Ur £sevioRpkesi R GL usedib &t BOGGE b a%x%l@éﬁﬂﬁﬂ&%elz@@as girt de RerlmglElq My vary
dependi ngfox%ﬂnogl ng ed %tgg Lolntlr’]oﬂ% a entCSIg(S.l &Her metho E)r segmgeﬂl-an vapgof miss 1%rfge{at %rg | % model , the
e uch as

controller ag era

etch ti n‘éf°m1§1'°a§h‘§“ Hotise, def%“é Mﬁ‘}\é’r“&t’ Eﬁ"ée Pe’é?”é?s ure, r eact ant gas
concent r at i orfsg comtoller ager 350@ckualees oipsktys @t Gthre $tlaitieds N@ &S fov Queryiag theaias stort her

control 6eNahdO&nRl fiepR&Sikibd th e bilreR B thleXdd EFe lgirs iy &Qﬁeﬁ% 0 §e 115.
Durin g a[h;%fﬁg%:tl: &B.rﬂ%h h? E‘atag'jore?&)e Tl%gpngrglfg alée%{ 3.5@ %e r}];gs for ﬁle thl%adfstate dat: & ugfa chk o¥ Is first

instantiate uration or "use by the
cont r ol | &4 ”395'6 fots Ipf?°efsﬁ‘bW‘P‘|“r‘if§rf*’1"é‘t“§& éfrf*ffbd?“ﬁ’é?ﬁ‘t foungl fhessaee Paggiddma|

var i abl e@ertdﬁwtdtf@eﬂov eontgiging apntrglanoich whidealfulagmndreumevajpe farhndgasmet Ifsy st em ( RVD)
(1.e., avapbsahidstadkatcBRRSBe Diitroller %@ﬂtm m%yatdrdh OPkGe Hichhethy 84 /iR Sthédad @E;naﬂdé t recipe

for t he &l rhfen%@l;y l%l%ﬁﬁé VJRI@J i]alghé tﬁ@%d%gseq'hpgfaclz Ql alpﬁlgarc%i ?eve'[lsoa(r)eI ass g)to and

cont ext varia I <{§t f: var i ?b e val ues deti ne ontrol thread and

typi cal | " ERHEPS a8fta\f’éf CURELEE O RISl es  such as tool | dentl fication
code, | ot nurftrerentolsneset 80wy eradvieieopapin checkyy peoforiming a lopkumid dhe Hitaoitere 36y needed
basel i neand xeaikving khe @ue &F Be @nEG of it ieMRe MopdrdyQGick (X MBS lots MELHIER pRttssedTai | | i st
for err 0&1 tﬂ%‘vknfthrgaaglh@% iast\é@tl‘o%@?op@rgron)t 'TM;E\QHE xﬁay bt: Hvﬁlparm tﬁ%ﬁ'&m}dﬂp@ of wafers

allowed in rev ormation
that the™"@dft DHI‘%’ ’T'ﬁ Jreopar(gliy Caieg°§5?)vaﬁea d “iﬂliye"“pef ‘f%’é’ﬂwg r[(/{}asrjﬁfp‘i“ﬁ’fﬂlﬂ%?‘r‘ﬁlt"?“&fd“) and so
forth. ﬂ’?ée"e“ﬁdﬁf F‘BF‘I“E?"“&?@‘@Y&SO 35(?0%‘5? {fdhe thrdskoldpalpe jpexcepdsd, the gmtrellensiret  and
guant i t y350 awwdrendsendagpomi tisplap thithrerugts @ldadrator @@erfdrt) bifh@blogtvedtaoh b &bfrd@as and

determ ntﬁeﬂéfb'f!d@ﬁ thtaﬁr)paxldpgtacmlmgd’etemflm Lo\‘ﬁ@?e%’forﬂlggu%m lof1ane, faCi l ity, nunber
of wafers, |l ot). The

pr evi ous, | de ei cro]ne af’l%r a(%nr{t §§0 com;hte ﬁfgﬁr mpu{\s gprocesi recope Bf?datesp{sogl {nje sté a a Ql 6ar§ bt the
val ues tREm2{op By ‘?"81"1"@‘?’ asgisribed apayg. Ths exptreller agant %Qﬂhﬁ‘tsﬁf‘dﬁbﬁfsvlé ofthroves. For
ex anpl e, cotttokaciipp fettircola¢hipr prergweing ag@5B0,1mbigh, ingen, tii@escie RBedNits rdcéijt o tivitobaan ( Or
"t hr ead"wdl €Sip@RRiplcekng hoed. t he value of a -8 JUL 2006 WO 03/ 060779
PCT/ US02/ 348 | n val ue fined in
Rl\/S A spe Qg&ege)%ggdﬂrlentmgg#ﬁggg Cg‘n;gli ? gen%? em?an!ia%d*o tﬁep (ices%ng rp§ e use d | n a
cont r ol lﬁda‘él For eé%f’i?}edn‘F hyPreces topld 1 ‘Bhfhé'ﬂltmé“f‘?h{’ ﬁ'é’PeﬁéEF‘T?’E’ﬂ‘lleai‘g‘”\éf%ﬁ‘%’l’fanber and
t he val ugvokedyto coptighevertay,@hd apthentrardlly agentcii0 mat @ invskediefepnraldritical diRMeSionsl N
addi ti ongep} hie aaiiercolublF ag@SHt mag fEEBRckI R IphoB¥sd 8o faRkWaIos: sty ol ogy

i nf or mat ﬂaxgrqetérsr Q8 & Q@osg@ﬁo@e xg‘;sﬂ'g Ene?’églf] 1§| Ingl]oﬁierg% ly alaé{)osntigrg toorll ‘ém? & and | ayer

name. The con ntroll agent of data
associ at'®y ‘\?\f“f“ﬂ“gal"’ﬁf'l{f% eIt MaH AP tF‘l’el “P“'"P'ﬁ C‘Eiflé‘f”érlfﬁﬁt“‘séﬁ)l fEfé’é““P'B‘fg Pﬁ'?‘%%efsng val ues.
For exansihes polyfilisonegpingiag andifolysilicomipyenthigropss. pr ocess nmay be used to set the val ue
of a m ssi Ng wEaasd o bgeCB0l @d indsked) &b tonfRit virABes faR RRkcle®foWaERline WREHOr Mat i on

used by 1LJ\ﬁduﬁ QJ}]I;J”Q' Leﬁtg 35@9&5‘&) dééxgme cgnjalea'étlogge tl"sz)géath)n% m%%gtets khQ goctesg (»:"vﬂlval ue of

m ssi ng feeq f orwar d
be run {(e.g., poly gate mask vs. second interlevel dielectric layer mask (ILD)). Each controller agent 350 is

only required under certain context situations and will only run if al! of those context conditions are met. For



information, in lieu of using a default value, may also be perfornmed. The
control l er agent 350 sets values of the keys and state strugtpyyegjgneeded
for querying the data store 360 to retrieve control states associated with
t he curréﬂ@“%%ﬁ?@ol thread. The keys may be used to retriRyKEUYRE48Phr ead
state data fromthe data store 360. The controller agent 350 searches for
the tHL85E i@ Sntlibgbd 3% Iﬁaya%fopz pox,oga@erﬁa%ﬂ bmﬁa@ nbQin hi@eQRbnd 12balk OCESSEd

with thi's thread contéxt. values are fo the% are passed to a
user - feFessndbe q‘vﬁfﬁﬁf‘i“gﬂl%"@ﬁ‘fté?q’nf’%@e oheE BHErHY THSHE m‘W‘nF"G ‘cal cul ates and
returns vafheesse fofrantdgent-bised achtsl afcliscturk,f asndescrivad bkeen | imptoh® @tralt Kacwrye f ound,
the c e e hbRV&ithe data
fron1%ﬁ%&8%+§éF ﬁg%aﬁg% Hﬁ%vﬁﬁé&ﬁQmH%g@hvgphﬁéﬁéﬁﬂM¥aﬂg ﬂ?%ad stgtes The
st acksofiwere agents Rpeschadelpynd isifiate sxegytion oF lotjpheguling and prasessing: Jp generaly mpved  put  at
di f f eprbaess cdﬂ@f@ﬁﬁes@fodt&f %hlsiny;mh.cmhemmpmrasa@ds Ip@ﬂucagemmaéanmgﬁmm@duct a

![ ﬁgps‘;?ﬁec?hecp%lgear%u dunen sr}l%f;loied a ove Frﬁ 1lﬂlstraplve on as tﬁé[ B&e% %16r9ay b%?rﬁd&'&{ rievi ng
| ot's Wdlpcﬂqtlmmeilffyreomswdale@ rmatnh'es agmamemtth@sees&léiedsmrﬂ@@rtthhena tbfslten%tbfrtbﬂ ogy

oper agichi s heruﬂ' BurtiahbR, miﬁltbcﬁmﬁ:@m@ﬁ&@tott& d@taltslilf' &%BQLtﬂ)n %?debl@x HeRih showdmber  of

lots int eopar.dy categor al ue t i If this
ROSIEURNICN: oW A IR RN R s YA

cont i sbdee mbyf bet ditered brrmsiifet dnd/al sweh vaiatime ere dadiderecheitigrothe s@pt end spigeeftthe 350 may
abor t i,aldorS a@&rﬁgwyﬁo@eﬁmoaym h&a is bO\SLebHGh Be BRMOBSGAL OF to performa
netro\ogy event on a from the list of lots in the jeopardy stack prior
to determining a control action for the current lot. The controller agent
350 conputes controller inputs (process recipe updates) fromthe state and
target information previously determ ned, as descri bed above. The
controll er agent 350 then sends the results of the <control action to the
machi ne processing agent 340, which, in turn, updates the operating receipt
of the process tool 115 prior to processing the ot 130. In sone

enbodi nents, nore than one controller agent 350 may be instantiated for the
processing of the |lot 130. For exanple, if the process tool 115 is a

phot ol i t hogr aphy stepper, one controller agent 350 nay be invoked to
control overlay, and another controller agent 350 may be i nvoked to control
critical dinmensions (CD). The multiple controller agents 350 may use
feedback from processed wafers to adjust various stepper paraneters, such
as exposure dose, exposure time, focus, etc. In another exanple, a
deposition tool, such as a tool for formng polysilicon |layers, may al so
have multiple controller agents 350 for controlling paraneters such as
polysilicon grain size and polysilicon |ayer thickness. Wen the controller
agents 350 are invoked, the context variables are checked to determ ne

whi ch individual controller agents 350 need to determ ne control actions.

The operation ID indicates the process will be run (e.g., poly gate mask
vs. second interlevel dielectric layer mask (ILD)). Each controller agent
350 is only required under certain context situations and will only run if

all of those context conditions are net. For -9 6 JUL 2006 WD 03/ 060779
PCT/ US02/ 34850 exanple, the CD controller agent 350 may run for a poly gate
mask, but may not run at the second ILD mask process. The overl ay
controller agent 350, on the other hand, may run at both mask events. The
use of an agent-based control architecture, as described herein, inproves
overall factory effectiveness and provides nore conprehensive autonmation.
More particularly, the autononous, active software agents 265 schedul e and
initiate execution of |ot scheduling and processing. In general, inproved
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process control reduces product variability, which, in turn, increases
product performance and profitability. The particul ar enbodi gem[sg[][tﬂi scl osed
above ar ﬁVél | ustrative only, as the invention may be nodifie and

practi ced’? %’ Perent but equi val ent manners apparent t PCHB3EN | 1ed in
the art having the benefit of the teachings herein. Furthernore, no
limtations are intended to the dettammMs of construction or design herein
shown, other than descr.i Lwthe clains below It is therefore

evi dent thgt thg%mgﬁﬁuglﬁﬁsg%éngﬁgﬁdé@ Sht's "dr'scl osed above may be altered or
nmodi fi ed ahRIocEss|took( b capfiguresktp pracessey veorkpisers(il W in@eroripnch With anppergtinp reipaand spiri t
of the i nvemidiihgerBEO BARGEY to defdnilRIaQbRG! dctdh SRR wilhahElrtedsifig SSheS €1
forth in the clains bﬁ% W. 6JUL2(;)9§ _0?/ 060779 PCT/ US02/ 34850 CLAI M5 1.
A ranuf act ur i ng"SRFR @i’btbe,pr%ﬁ)?o %ng})pﬁ“ sing: a process tool (115)

conf i gur eda fist preses gat (#6930 eoeocit@®)th mhleat owrod dvcoocassttbl 4 Sppdrtizt i ng
recipe; a contr gldike 4963 el UnsG@R b HERA i ul ELBEM: BtnQyBLREL Rl ACt | ON

associated with the processing of the workpiece ( ) 1n the process tool
(115); and a fifugol ?f?‘%‘bé‘§‘§99f§“‘§§1§ﬁ?°”("3&'(9?‘p%b3¥§)’ onbeardedi@nwi th at | east one
of the process tool (115) and the workpiece (130) and being configured to
interface s th r t r.ecej the .contr ion, and
configure 2ch_e o%hg(rggt% ?‘rr;ttglg‘go?l’é@ﬁﬁfe&%gg ’eglﬁgeﬁg% é'glg%ﬁ%e}(% P %g?sfl%?gelﬁezq’%gb)syst em
(100, 2s990ipf5d ¢ith deinpof thefpipcessepol (b pdsihn rorkpisescGHY net aseesintsl rvth hpefirst (320,
340) preesng bgeht€sh0Visb)at1dae orevethefirst JiktesBin 0268 B20,0300) atdliddkcondplodeifig WRAKPI ece
(130) ﬂp#o??e?no%in%tﬁgdt‘é\’%n'ie%aéerev?thmercs roci Jng agent (320, 340), at |east
one o(? the’ 1St ﬁrocesm ng agent0 856%%% %?'and t he second processing
agent (320, 340) being configured to interface with the controller agent
(350). 3. iThe siztAMN(LR0300P8UhainPD, wherdh MeFirst M&Es%léag&ahézd)'isr SdhociRORRSS! NY
agent (32](()‘% i ﬁnﬁss&)pl at ed (iNI th the workpiece (13 and i's configured to

i nt erPREERRIFCE [3Prad & 6onfieypd r‘nt"éa‘éen‘f‘th(t%;“"pﬁ agAEEPQ) &0 Terrive s 5entel st  on

and pad pask the commt actdn @cliei second protdssingS@0 (Bd0)pswaasswitgtha getdss tod401)s), arsoci at ed
with > [ .hei ng
confi Sg%rg%%&%%ﬁ% ggr#tﬁggug % éae}r%%)énﬁg%gftgf ?ﬁ 8?@%% e&%}?g}g g%s%g('?ﬁiée c((:)%ﬁ)? %CSF" action.
4. The system (100, 300) of claim1l, wherein the controller agent (350) is
configuredi.t o reeeysem (1002408) ESBROCI, aheatin We tdntraller @RI 50D ConBiburéde reééek pi ece

(130) : ) termne. t ontrol . action based on
b conpRarerdf e R pk Pl ubphe i SRR MRS L BLA iemind By S a m 4
wher éctpnibpied ¢ 3 coptropmerieband tha gpeeivpddeta-(320) is configured to provide the data
associated with the workpiece (130) to the controller agent (350), the

second progcessi age 40) .i.s configured to provide e data associ ated
with the psgoc es'[ts}'gts ydc'%ianofi@) P %da[“ﬂé" ]??fﬁn?tgﬁ f'}r trpr%f&sglﬂ% ag(”fs"éﬁ)%o,p ’Sa‘iﬂﬁ{gurf"ﬂ@
cont raspvide theglate pssoc{a®s @)th the workpifde L0kt the gontreliee pgeintr{250), the secomt makssiag tdemn based

on t he4os RRbAMRhredBRVide hb Bl RbRiate@FRPEL ALEH 1M ghs)tnhﬁe YRESRE SER T(s(séy’?% and
115). 6. A nethod for

the data associ ags &Sw tng t he process, tool éc
cont rt%l ‘f°f‘tﬁ°3€raagf)’]’t % I§ cnigred 2 Leiprming die; gl "‘t"bgaﬁ)‘iddi‘}é'ées°°&mi}\ﬁ‘r°%i‘@c‘@ta( 130) in
accoraswarigel withtthe varkpedi 1), iandtthe dagi agsegiataiovip the piotgs todliiEISANt | ating a first
processi ng agent (320, 340) associated with at | east one of the process
tool (115) and the workpiece (130); instantiating a controller agent (350)
configured to dbfehef Recortrelling & pipeestdeql 6H Satwaligured e progess hwerkriece 6138kidssi ng of
t he wodokdance ®th fnlopEhhting Fecipé) @orfpriviagss t ool (115);
instantiating a first processing agent (320, 340) associated with at least one of the process tool (115)
and the workpiece (130);
instantiating a controller agent (350) configured to determine a control action associated with the
processing of the workpiece (130) in the process tool (115);
interfacing the first processing agent (320, 340) with the controller agent (350) to receive the control
action; and
interfacing the first processing agent (320, 340) and the process tool (115) to configure the operating

recipe based on the control action.
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interfacing the first processing agent (320, 340) with the controll er agent
(350) to receive the control action; and interfacing the firGsiUlptltessing
agent (320 40) and the process tool (115) to configure the operating

reci pe bg]&@%éﬁ%?he control action. -11 6 J UL 2006 WO @9%5’?‘5’50

PCT/ US02/ 34850 7. The method of claim®6, further conprising: instantiating
a second pr.0ceSHichgthaddBiain( & Abther3drismg:soci ated with the one of the process
tool (115). and .the rkpi ssqociated wi.th the fi

b ocessi o Sntaieh Pl BARTRSLlCR, o5k RRAGIEEE M bt o (D pna.
processi ng agenthe Y@iyicce GAQotaaciHtety ibdeding Poscerdesent@0ad®hend 320,  340)
with the cmcaifscﬁ.g!aﬂeastaeﬁesﬁme( %Qsl}oces&ng ngaﬁf(m,tm%n@]gne GdcarldProtessihligedt €320,
conpri sing: passjhg.the coptro ion fromthe first processing agent
(320) to the se@8£‘g‘ﬂ‘p§l?ed‘8r3‘é’ﬂ‘frﬁ%m%§goh‘t (340); and interfacing the second
processi ng agent (340) and the process tool (115) to configure the

operating grecipg Rases Q1 AFmGeRhfiRing:action. 9. The nethod of claimsé6,
further conpri sing: 0i)ro_vi ding data associated with at |east one of the

In . .
wor kpi ece Ra8sgg)the g ?'?€°"pff‘6‘b‘g§ first Rotessing sespt €3) forfhe seqapthprogspyngreeab@ft; (350) ;
and determ ni nganihe control action based on a control nodel and the
provi ded d . L, & r i S1 00 | aci ng
the first %%elg%cgé g‘?"nsgéagdg%‘%ea?’gé‘g{’f \%\/i4®haq{l ﬁ'g P E:ogér?% lrz)gll qlgsﬁqgéogﬁ%u%%wkﬁ Igg provi de
the data associeareddsedpn the sopl ofsipkpi ece (130); interfacing the second
processi ng agent (340) with the controller agent (350) to provide the data

associated,w th_t he Pl 9cess, Lo | (115): and determ ning the control action
] S o e semip

based on tfie cohtrs & 5T associated with the process tool

( 11 5) and prmédim'at@p'ssgqj@ed(w_im) least one of the workpiece (130) and the process tool (115) to the
controller agent (350); and

determining the control action based on a control model and the provided data.

10. The method of claim 9, further comprising;:

interfacing the first processing agent (320) with the controller agent (350) to provide the data
associated with the workpiece (130);

interfacing the second processing agent (340) with the controller agent (350) to provide the data
associated with the process tool (115); and

determining the control action based on the control model and the data associated with the process tool
(115) and the workpiece (130).
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