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retrieves the data needed to execute a manufacturing process.

Figure 1 illustrates a typical semiconductor wafer 105. The semiconductor wafer 105 typically

includes a plurality of individual semiconductor die 103 arranged in a grid 150. Using known photolithography

35  processes and equipment, a patterned layer of photofesist may be formed across one or more process layers that
are to be patterned. As part of the photolithography process, an exposure process is typically performed by a
stepper on approximately one to four die 103 locations at a time, depending on the specific photomask
émployed. The patterned photoresist layer can be used as a mask during etching processes, wet or dry,
performed on the underlying layer or layers of material, e.g., a layer of polysilicon, metal or insulating material,

40  to transfer the desired pattern to the underlying layer. The patterned layer of photoresist is comprised of a
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35 adjustments to subsequent process operations are performed. For example, processing a large amount of
manufacturing-related data to perform a run-to-run control may not be efficient since some calculations may
require in-depth analysis and may be available too late to perform certain types of feedback or feed-forward
adjustments. Additionally, performing wafer-to-wafer adjustments may be difficult since certain analysis of
manufacturing data may not be available on a wafer-to-wafer basis.
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adjusting a targeting system for processing semiconductor wafers comprises processing a semiconductor wafer

30  based upon a process target provided by the targeting system, acquiring manufacturing data related to the
processed semiconductor wafer, the manufacturing data comprising at least one of a metrology data relating to
the processed workpiece and a tool state data relating to a tool state of a processing tool and acquiring electrical
data relating to the processed semiconductor wafer during processing of the batch. The method provided for
dynamically adjusting a targeting system for processing semiconductor wafers further comprises dynamically

35  adjusting said targeting system based upon said manufacturing data and said electrical data.

In another aspect of the present invention, a system is provided for dynamic targeting for a process
control system. The system comprises a processing tool and a process controller operatively coupled to the
processing tool. The processing tool processes a workpiece and the process controller performs a dynamic
targeting analysis for targeting one or more parameters related to processing the workpiece. The dynamic

40  targeting analysis comprises dynamically adjusting a process target setting related to the one or more parameters
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Figure 6 illustrates a more detailed block diagram representation of a dynamic targeting unit of Figure
3, in accordance with one illustrative embodiment of the present invention;
35
Figure 7 illustrates a block diagram data flow relating to performing a dynamic target control process,

in accordance with one illustrative embodiment of the present invention;

Figure 8 illustrates a more detailed block diagram representation of the system shown in Figure 3, in

40  accordance with one illustrative embodiment of the present invention;
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but on the contraré/ the intention. is to cover al fications,
manufacturing process tools Embodiments of the present invention provide for a supervisory system to acquire

25  manufacturing-related data in addition to manufacturing data acquired during scheduled intervals or in response
to triggering events. Embodiments disclosed herein provide for a dynamic targeting system that is capable of
performing a persistent type of supervisory control to constantly/dynamically adjust process operations
performed on semiconductor wafers 105. In addition to acquiring metrology data and/or tool state data,
electrical test data may be acquired on a continuing basis and merged with the metrology and/or tool state data.

30  Therefore, modifications made to the process operations may be performed dynamically using analysis of the
electrical test data along with other manufacturing-related data in order to adjust control operations.

A dynamic targeting system may target one or a plurality of processing specifications related to
processed semiconductor wafers 105 (e.g., the thickness of a film to be deposited on a semiconductor wafer
105, critical dimensions of structures formed on semiconductor wafers 105, such as gate structures, and the

35  like), to be adjusted dynamically. The dynamic targeting system provided by some embodiments of the present
invention provides for performing continuous targeting adjustments to process operations without having to
wait for a scheduled time interval or a triggering event. In such embodiments, intense analysis and calculations
performed on the manufacturing-related data may be constantly fed to a dynamic targeting system without

having to wait for completion of a certain amount of processing. Process operations may continue while a
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of analyzing data from the metrology tool 850, data acquired by the tool state data sensor unit 320, and/or data
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acquired by the elecirical test unit 330. Moreover, the dynamic targeting unit 350 is capable of
merging/correlating and performing analysis of the data on a real time basis. Performing analysis on a real time
basis, in one embodiment, includes performing analysis on data related to one or more processed semiconductor

35  wafers 105 in a batch/lot, while other semiconductor wafers 105 in the lot are being processed.
The dynamic targeting unit 350 may petform constant adjustments to the process operations performed
on the semiconductor wafer 105 without waiting for scheduled intervals and/or triggering events during
processing of semiconductor wafers 105. In one embodiment, the dynamic targeting unit 350 provides control

adjustments to the process control model 360 (e.g., feedback and/or feed forward adjustments) to control
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performed by the electrical test unit 330.

Based upon data from the dynamic targeting unit 350, the electrical test controller 510 may determine
which type of sensor to activate for performing the electrical test. For example, the electrical test controller 510
may invoke the voltage level sensor 520, or the current sensor 530, or a resistivity sensor 540. The sensors 520,

40 530, 540 may be integrated into a single electrical test unit 330 or may be standalone units that are operationally

-
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105. The metrology data analysis unit 860 may collect, organize, and analyze data from the metrology tool 850.
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35  The metrology data is directed to a variety of physical or electrical characteristics of the devices formed across
the semiconductor wafers 105. For example, metrology data may be obtained as to line width measurements,
depth of trenches, sidewall angles, thickness, resistance, and the like. Metrology data may be used to determine
fanlts that may be present across the processed semiconductor wafers 105, which may be used to quantify the

performance of the processing tools 810.
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may be of high importance, which should be analyzed (block 1010). For example, the system 300 may
35  determine that a particular critical dimension relating to a gate formed on the semiconductor wafers 105 is to be
monitored closely. The system may also determine target process outcome, such as yield of the processed
semiconductor wafers 105, based upon particular parameters. The system 300 may then use the selected
parameter(s) to determine which type of electrical tests are to be implemented (block 1020). For example,
based upon a determination that two parameters, (e.g., the thickness of a certain semiconductor wafer 105 and a

40 critical dimension of a particular feature on the semiconductor wafer 105) are to be monitored, one or more

~10-



software prograns and data sets. The conputer system 830 may contain one or
more processors (not shown) 20 that are capabl e of perf o iy 2lie

oper at i OR§oUeHGIbREd herein. The conputer system 830 enpLeNS2083/021285
manuf act uri ng nodel 840 to generate control input signals on the |line 823.

I'n one grbodidR ol seldl. mmﬁspbhfseaﬁfe urem&naa%t ﬁf%&%a% Restofn dRBIEIAGE ¥E & NY

reC|pe t hat determ nes ur al It contr ol |nput paraneters tR%t ar e
sent orffVh @ eptassogaed yigh tP"rfémfﬁ‘ 6}@@%%0?1 ﬁathf & Lrugiure and agesespvity meagyement vHERE nent |
t he manufigchicknkR @F o digbr B4l seheitondesor awafer 0% SEheifore] fht seteaield bleqrivk] testsn torthik

. that %th!e {I{E}Lt Jr}xtd it c Qr?eﬁtlehe%&iéaﬂestﬂﬁ%‘&&é‘n‘? rdré‘;?%rf&%‘é’%@%ﬁc 1}13636 control input

si gnal s (or con on at’ are intended
for Sprocessi Hy PX%I“ AOOBJII%I taqnem@@e/ew@ts ﬁlﬁdelfffftﬁéle??;eé“%yv“f‘h@ef“l°FrSSP°IH’§8:h| ne

i nt er f ag@ufa&ld@-reldtbe dﬁ%@ q&§0khel ﬂa&wlogsﬂ QRakii/Pnhd BRI kthtBeda&?:‘lblekaM@T € The
I nt ended f.or roces ng to

second TR HEe PTG o 31 dar b A ipfifls SRR sclih SRPREF Bsbdr R7g 1 o,
used i rexampleritheodribe ounent, meifiu fha etitical dgnepsrmceysvesnmssnestueqdﬁyr the metrolagyphacess

tool s, ﬂﬁﬂ%brte'tﬁéqco}rgl&lscﬁelec%@éi tegthﬁgta laﬁd‘tﬁe crifihl SEnsRh dPRE RassbbiRedSAiklp ﬁﬂﬁ&@b&lCt or
wafers 105 that are processe rocessin toolr?z 810a, 10b n al so

bo. Sbntopigly SHRrhA t%ﬁ?ﬁusswyaf A g B fhe ghessnepb e BUHY “atalt w1l

et r ol oBaged goh s&hGonwtioh ef the d8« aliet ystanBO0 yaylperfarnae gersigént cajeulatioofupctiam for

over | ay; I'e o 3l t and
Cho |l éifﬁf tfm% Oneﬁgﬁnﬁgﬁgfém&%%oy n@toﬁ) * §d ﬁsalcheﬁ1| &gﬁ%wﬂh%%%@ma v Qled

exam nes one or nore
pr oc es segowBruely prRHaeaRodifsgtERsdo corigin Pa‘?‘PFéﬂrWé’t‘t may Byprlamenieddnafesdback oppfepd-g60
may col foftaitd maPhE It adfRisting Euﬂtra parhiictes 6Fpkodesk bmxtn{se Tmysm{ ﬂ)gyheﬁ ookid83k.dad5 The

550 ! Og%tmsg[qg a%]us%?gd é#la?n%% rs\c; Ofee%? \c/)r by I ! v Yool i'ons) 0y & ?ahag% the rRroc ssguc : i xgg}iel 60 for

characteri fEd acr 0SS or wa 105.
For exaimpleaentption raf| thyy gdjustnenis rimfhelmoastsesapanferined sont the pemicondyiciat aftsaldbr eT’?é nts,

dept h OfontpleRBHCdTeRe, stegé ﬂi@mkd in 3136re Q6 sublsthd rﬁjsf&ﬁzfleteé’ BS brSde@IE Berfordfifly thB Byrkhie.
Met r ol o%&data f‘r¥l % Ei tg\g)Naq(iigter faults that may be present across
the prolESEERosEMiEHHIRYSK WY &18¥° 105, which may be used to quantify the
per f or mance Ufilizitgeenhodigens iof fhe troesént i®eMion, § dgnarhic) ANSROTRL, \NBtipdaly/ dcpird0

PCT édJSZBQa%Ar%én?@ FreAerfdReCHh| Jaﬁaﬁhca&om thg%m}eis%mda&g@ dafa ORI BOINRAS @hOQY
dat a anaql%y s unit 860 Is 5E{éow mec tar

ded
al ong WP kdyngmic fraeting alipsmentio gJetpchgsgpg ‘Efé"é?l%ﬂ cfor vgadeys gﬁd? Ee?ef‘frﬁégjﬂsﬁ‘f‘eéfsf rom
t he tooto thesﬂiredes offertimns@n domadg basbd Fd0 the Ripemityadpmstments relifgtio the tagetitg E5@tanhen

anal Y2 ol ﬁﬂ opégeégsgf%m@x A Grabe R 196 Ummg%ﬂlwaﬁﬁeqs B At RntlifedtdR, SAREISS
control e process control nodel 0 then provides data to the

5 corrpu?féﬂr°°§%?‘§’tsé‘ﬁ’|°‘8‘§l§’tq’wferé&l?slj’%aﬁ’l heFievRds equent processes. The conput er
system 830 nHaye priveipleptatoht Bethe prasitiinvestion @fsbet idpli@tetiimaf Adtuced PrgeasDT@irol840,

whi ch tgﬁia) q%mwo&?gdc Iaéq1 é&%@é sgag,flao%egﬁ%ﬁ& { B cRr 91%63@ n%tal}tspglséra%&a

810b. TUrnrng now epiction
accor dafemcafiyctpr éemmnﬁém Materjalst JyiernajigualsS@RMD) ‘FRP@’H‘PI Biesialsd plagpleciupre (FRE
syst em BRfewak ecrnarﬁhmﬁ SysR tdchlologidd, afdik BREd dnQlie AdVhrited FFBIREs Tofitfol CART) IFgibieRdrk.0NS

10 rela of, .se uey wafers 105

tar got - SRR EERS S Piode sRETe R RS Eh bt Punntitef Rt GLp PEE [ Gaa
(bl 8¢k 83H9999 Th é’rqvmdpahﬁpe@xﬁ@%t fore ICéM eBramevarh eAdvanoed Bfocgss odeaali fgmpanente
per f or mggci@khtions are publicly available from SEMI. The APC framework is a preferred platform from which to

implement the control strategy taught by the present invention. In some embodiments, the APC framework can

be a factory-wide sofiware system; therefore, the control strategies taught by the present invention can be
applied to virtually any of the semiconductor manufacturing tools on the factory floor. The APC framework
35  also allows for remote access and monitoring of the process performance. Furthermore, by utilizing the APC
framework, data storage can be more convenient, more flexible, and less expensive than local drives. The APC
framework allows for more sophisticated types of control because it provides a significant amount of flexibility

in writing the necessary software code.
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for r eal cpeécr §ed n ﬁ'lt Slalfng be21§w p; legtgx% R genI t%atrﬁ% pa@r\llg feﬁxg&?&qts\ﬁﬁﬁlgsgd ece

inaloft eE)ase upon an ana I ece
from t bowamay be@tlt@re%ormdéieél élichiﬂl agh Mﬂla@@ﬁ mtcpr@ﬁer withie e s¢qpe prsrspisi of the
per f or MiRgtidnh AcsbYdRiy e prabdied do0ght hdiPs 858t foridh Gabigsls babwd| ock 950 of Figure
9, #s provided in Figure 10 and acconpanying description bel ow. Upon
pertorm ng the dynam c target processing, dynam c adjustnment contro
paraneters are used to perform subsequent processes by the system 300
(block 960). Therefore, constant adjustnents based upon 30 dynanic

nodi fications made to the target relating to processing and/or relating to
the features of sem conductor wafers 105 are inplenented throughout the
processi ng procedures perforned by the system 300. Turning now to Figure
10, a nore .detailed illustration of perform ng the dynam c targeting
process indicated in block 950 of Figure 9 is provided. The system 300
determ nés at | east one type of paraneter that rmay be of high inportance,
whi ch shoul d be anal yzed (bl ock 1010). For exanple, the system 300 may 35
determ ne that a particular critical dinmension relating to a gate forned on
t he sem conductor wafers 105 is to be nonitored closely. The system may

al so determ ne target process outcone, such as yield of the processed

sem conduct or wafers 105, based upon particul.ar paraneters. The system 300
may then use the selected paraneter(s) to determ ne which type of

el ectrical tests are to be inplenented (block 1020). For exanple, based
upon a determ nation that two paraneters, (e.g., the thickness of a certain
sem conductor wafer 105 and a 40 critical dinmension of a particular feature
on the seniconductor wafer 105) are to be nonitored, one or nore -10 2 4
JAN 2007 WD 2004/ 012230 PCT/ US2003/ 021285 electrical tests are sel ected.
In response, the electrical test unit 330 is pronpted to performelectrical
tests on a drive current associated with the critical dinension of the
gate structure and a resistivity nmeasurenment relating to the thickness of
the l'ayer on the sem conductor wafer 105. Therefore, the sel ected
electrical tests, in this

-12-



case, the resistivity and the current electrical tests/neasurenents, are
performed (bl ock 1030). 5 The system 300 may then nerge/correlate the

el ectrical test data with the corresponding nanufacturing-rel ated data
(e.g., the nmetrology data and/or the tool state data) (block 1040). The
merging/correlating of the sets of data described above in&l,uﬂgzn
correlating certain electrical test data, for exanple the*dr 0(2urrent,
wi th the W0 200d4012280mensi on neasurenent s measured by the petnskagyw2dzssa.
Furthernore, the correlated electrical test data and the critical dinension
data may %gss ciated wth particular 10 tool state data, such as the

t enper at ur'e@oP GAEF Iow rat es during the processing of the sem conduct or
waf er 105. Based upon such correl ation of the data, the system 300 nay
performa persistent calculation function for adjusting control paraneters
(bl ock 1050). Armeghedcompridieg:-t he nerged and/or the correl ated data may be
used to continuously calculate nodifications to certain paraneters that
may be inplenented in a feedback or a feed- forward manner for adjusting
control paranep@fcimiig »pRIGESStEPEFGH 4 FB8picdtlsn 8 batcBMadufdae plBEQY tdgs t he
data 15 relating to adjusting paraneters (e.g., feedback and/or feed
forward data) $efingsaidryeesss targpk yedtinghenmeprisdanatf loast ong marasmasen tetatiog tofa t he
adj ustments to S v f t.he sem conductor wafers 105. The
conpl eti on of % ?gﬁ%p@%ﬁﬁfﬁ%&t@%@%@‘?ﬁ%re 10 substantially conpletes
the process of performng the dynamc targeting process indicated in block
950 of Figure &quidg inahifacteiRe @atertll#indf tot 168cdaEiRS VTt sal ARt RRpiede, @¥i@am c
measurement, particularly electrical 20 nmeasurenents, are perfornmed in
conj uncti on wi MangfRetuEng|daty eoraprisieg pblesstyontaofhia anetradegy data rslating telaeid t o
performa dyna [ j Us nt t he .nrocessi f sem conduct or
waf ers 105. Ther. g?stg‘?%?ﬁ%dﬁgrs@?%%téﬂﬁe otoé’ﬁtsata%r 8% srs?ﬁlglﬁ}g&gt {%‘Snts Ogﬁﬁ%bgfl fade
based upon t hepyesaimigtoa(j ust ments relating to the targeting of certain
qualities of processed senm conductor wafers 105. Uilizing enbodi nents of
the present invention, a robust set of processed sen conductor wafers 105
may be achi evetequirmgrplectsicalndatp| wshating ighsaid pradsesedr werkpiece ratdeast qpartiadly be

i npl enented in V, Pro r.ol APC). Fr a k, such as a
Caral yot - syst ot EERE HRh ARERE GG NonES ia HRUBICE s BHE o0
Sem conduct or &sitiopr@dt and Materials International (SEM) Conputer
I ntegrated Manufacturing (CIM Framework conpliant systemtechnol ogies,
and is based on the Advanced Process Control (APC) Framework. CIM (SEM
E81- 0699 - Proddisstimgalynamicailyiseist proness darge) settmgabased upoDanwirrelation hiftseidt ur e)
and APC ( SEM =03~ . 2L OVI SEonal cification for CI M Franmework
Advanced Pr oceezlgct g%td(ra%lg‘%(tﬁo?r%‘(ﬁ)neaﬁﬁac{%lgﬁl ?Ig%' cations are publicly avail able
fromSEM. The APC framework is a preferred platformfromwhich to
i npl ement 21 he Thonktlod o CRiAAY “Hﬁ%h%er%&nﬁﬁgesdi’d BRRBSs stdpifdhn! afth wikpROLE
enbodi nents, the APC framework can be a factory-w de software sys?em
t her ef or efurthgecesaprisepperdarming sdid pracassitep Uppntarsemyicanduefor wafeent i on can be
applied to virtually any of the sem conductor manufacturing tools on the
factory floor. The APC framework 35 also allows for renote access and
nmoni toring of The ntlewkss dinf OF Mhefetn petfoiIap D peocely stehi dponl MOlchsteoRPC
framework, data storage can be nore convenient, nore flexible, and |ess
expensi veVPHRIFCE Gashd wpanysadd pragessppreet sething Rgrther spmpvises parforming a process
PoRN bl | TRb5 oy BER <Bini SARLEGL wARGSEY oD WEACS ol WA EARIATRY Y Of
flexibilit n witing the necessary sOfTwar e S€ode.

feature formed upon said semiconductor wafer.

4. The method of claim 2, wherein performing a process step upon at least one
workpiece based upon said process target setting further comprises performing a process
step upon said semiconductor wafer based upon a target thickness associated with a layer

formed upon said semiconductor wafer.
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-11 2 4 JAN 2007 WD 2004/ 012230 PCT/ US2003/ 021285 Depl oynment of the
control 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 conmputer script is witten for each of the
sem conduct or manufacturing tools involved in the control Z%/s?\ﬁgwmhen a
sem conduct or manufacturing tool in the control systemis a} in the
sem conduwt@eooaanpizmct uri ng fab, it 5 generally calls uporceUSesi3ni2118%
initiate the action that is required by the process controller, such as the
overlay controller. The control nethods are generally defined and
performedsin t ' i 0 - ' > nrise
A e AR

pri nci pl eprocesserhwobigpi¢decfurtheresmmprises aequiriog nodwoldgy darphsingatmetrologyotoal.her
types of manufacturing frameworks. The particul ar enbodi nents di scl osed
above are illustrative only, as the invention may be nodified 10 and
practicedein diThé @h@Rdd BECIAAUL VaheRin HBIVAEES sBRPBHERhte! @ath ROBAnS b Ish@d i n
the art having the benefit of the teachings herein. Furthernore; no

l'i mitatioprocessed werkrieieed further lsemgheisesi hasuiring: e bastuartd of ademgeshyge data @i n

shown, . as_described Jin t cl ai below. It is therefore

evi dent t %ﬁ{qtltﬁ{gi%%a? i qrgpatgh%lgcﬂﬁﬁﬁévﬁﬁ?%@%sed above may be altered or
nodi fied and all such variations are considered within the scope and spirit
of the ipnvention. Accordingly, the protection sought herein is as_set
forth in The clag method fslaimsl, wherein ag%m@g)dynw%boqlﬁ@m@s@ta relating to

PCT/ US2003/; 92 i | ai .S, A [of0) sl ng: or.m ng
o process af opoCused TRbabikck RS Lippry Bl of AR SoBE iRl o
setting, dwmathipallycegsirt elegeitalsiatd relating oorpid praegssad wosigtdceone par anet er
relating to a 'target characteristic of said first workpiece; acquiring
manuf acturing data relating to processing of said first workpiece, said

manuf act ugi Ng GRE GcARIIPEf Shitd 72WHeRAS b gpgt?agfﬁgg%}gagg?ﬁgg%a@a rQh@fd f09 to

said processed first workpiece and a too ing to the tool
state of seid progesssd wogkptiens! furtherqpoimpirises alqeiring at ddastateafactodthgertevebdaaiad
processed vvorkgi efzg at Ideast. B,art' |1y during a tinme period during another
wor kpi ecePHIEAVE PR AdiadeHMlAY 9% cess control ; and adj usti ng

dynam cally said process target setting based upon a correlation of said

electrical data with said manufacturing data.
The method of claim 8, wherein acquiring said resistivity data further comprises

acquiring resistivity data relating to a thickness of a layer of said workpiece.

10.  The method of claim 8, wherein acquiring paid current-level data further comprises
acquiring drive current-level data relating to the critical dimension of a feature formed

upon said workpiece.

11. The method of claim 1, wherein adjusting dynamically said process target setting
further comprises updating said process target in a real time supervisory manner based
upon said correlation of said electrical data with at least one of said metrology data and

said tool state data.

12. A method for dynamically adjusting processing of semiconductor wafers,

comprising:-
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2. The nethod of claim1l1l, wherein perform ng said process step upon said
wor kpi eces further conprises performng said process step upon a

sem conductor wafer. 3. The nmethod of claim2, wherein perform ng a process
step upon at | east one workpiece based upon said process target setting
further conprises performng a process step upon said sem conductor wafer
based upon a target critical dinension relating to a featdhelAN@lted upon
sai d sem wongooatoaz2dsaf er. 4. The nmethod of claim 2, wher epOTRBRIGIOTIESS a
process step upon at |east one workpiece based upon said process target
setting further conprises performng a process step upon said

sem conduct or waf er based upon a target thickness associated with a | ayer

formed upon saj i - X 0

PCT/ US2003/ ozifi’gﬁésgg’].g %‘?%e%?r‘%ﬁ‘é’ﬁw@%%&bﬁ%% ‘i‘?"%v&]m@rué‘u%% Q%@%eﬁg’%;%@éﬁ% tat

met r ol ogy dat alengt| aatei oiya tydeld aquhlityradesa fadmancdk pf e4ié skmidoRélicteowpfet €%
acquiring net r‘ic;l y data using a netrology tool. 6. The nethod of claiml1,
wherein acquir #0sai d tool state data relati ng to said processed

wor kpi ece further conprises acquiring at | east one of a tenperature data, a
hum dity data, t . £ T d of
claim1, wher e?ﬁugfz ?n:élh%o yﬁaé%ﬁélgﬁu?%@g?%lgt ﬁggéaﬁg&gggrg}crgfé‘ihgcﬁrn‘ggfieg%%s%% d
processed wor kyponca 1dast drieast acsehpdulakinteevg)land angggeringeeent sory control to
dynami cally acquire electrical data relating to said processed workpi ece.

8. The nethod of claim7, wherein acquiring dynamcally electrical data
relating to s#dirpoekskical datakislating ﬁouﬁ%lgd?m@%m peyBisoRdIgtarr Waigr 4R dneast
one of a voltage- : - . . sistivity data.
9. The net hod r{):ﬁg%ﬁlg, QI;:/‘Hrenr%enf1 %ﬁ%ﬁé%népﬁé@éssgﬂg%?%?g |@ia{n§ data further
conprises -acquiring resistivity data relating to a thickness of a | ayer of
sai d wor kpi eceadjddlingThenatBicaI0d sl flodésd BrgetheftRighbaed UgonNghaP@isd of said
current-level data further conprises acquiring gri ve current-1evel data
rel ating to t heeetrralidaty and; seidhaetselogy dafaf eat ure forned upon said

wor kpi ece. 11. The nethod of claim 11, wherein adjusting dynamcally said

Peal o1 melsaper O Do af i 55 SERWP bordiRant Hhbuppd R ogf F8Rimd bt ' "
el ectri caprodessimgnbt baidtschfasidueoe vffersad adfbtiny agyarsiold, a4d pr@fésgi thrged
(0}

state data. ' 12. A nethod for dynam caI.I}/ adj usti1ng processin
seni condusatiéng hased ugon a@@fﬁ;fs jof iszﬁg;electnca data said metrology data, and said tool state

data.

14. A method for dynamically adjusting a targeting system for processing

semiconductor wafers, comprising;
processing a semiconductor wafer in a batch based upon a process target;

acquiring manufacturing data related to said processed semiconductor wafer, said
manufacturing data comprising at least one of a metrology data relating to said
processed workpiece and a tool state data relating to a tool state of a processing

tool;

acquiring electrical data relating to said processed semiconductor wafer during

processing of said batch; and
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-14 2 4 JAN 2007 WD 2004/ 012230 PCT/ US2003/ 021285 processing a

sem conduct or waf er based upon a process target setting relating to at

| east one of a yield, quality, and performance of said sem conductor wafer

ina batch; acquiring metrology data relating to said processed

sem conduct or wafer based upon at |east one of a schedul ed | g m@ and a
triggering event; acquiring electrical data relating to salé p@ @ sed

sem conduw®200412230i N an approxi mately real tinme nmannerpdpmiSRE3ARPESZSSI NY
of said batch; and adjusting dynam cally said process target setting based
upon analysis of said electrical data and said netrol ogy data. 13. The

met hod of claim 12, further conprising acquiring tool state data relating

to said proceggi 1y
sai d process. t arangedly fftdhes AIEEREHER LR Bl ol it el HARTuEG,
sai d net rol ogyamdidaad elecidcaalath. t ool state data. 14. A nethod for

dynam cal |y adjusting a targeting systemfor processing sem conductor

waf ers, conpri sing: processing a seniconductor wafer in a batch based upon
a processl¥-ar gkhe msthediaficly UThesein mrepseing a sewicenderterowsisr Hagsd awes sed
sem cond i [ | ea of a
nmet r ol ogﬁg‘%sgm%gﬁtgﬁ%dg% 6ssgi g{dag&rrg rg gsq %t:ﬁgl{:é%a glsgs 60 e§s§ {g glddat a
rel ating $amlaortduo1lor stafitrebastd appm ac &esi oge of @inrgetaﬁaldl tdrig qiiaﬁtyf, ran@ adrgetat a
relating to_.said cessed em con uctor waf er during processing of said
bat ch; anberfofglageey efp finis 2vedF. PCT/ US2003/ 021285  dynani cal | y
adj usting said targetl ng system based upon said manufacturing data and
said electrical data. 15. The nethod of claim 14, wherein processing a
sem condutf.or Wad enethyak efl clanmnl$ wpemireslsnamilcgigt agjustingl said bigrgeting systeget i ng

system fu er conpris roces m conduct or waf based upon at
| east oneﬁg&1 C?ng ?ff'é‘%ﬂi‘g # faéggnﬁd’él §a@? argelqyiegy Janeet Bﬂﬁﬁftﬁ’r ﬂ%fﬁéaé ¢
relating ?@fcﬁﬁiaﬂceﬁ%ﬁhﬁ@@b&i& Qéml‘é@ﬁ&fctorl’@aferqh"a rBRBARImBhnes! @i M 15, wherein
dynami cally adjusting said targeting system

17. A computer readable program storage device encoded with instructions that, when

executed by a computer, performs a method, comprising:

performing a process step upon a workpiece in a batch based upon a process target
setting, said process target setting comprising at least one parameter relating to a

target characteristic of said first workpiece;

acquiring manufacturing data relating to processing of said first workpiece, said
manufacturing data comprising at least one of a metrology data relating to said
processed first workpiece and a tool state data relating to the tool state of a

processing tool;

acquiring electrical data relating to said processed workpiece at least partially

during a time period during another workpiece in said batch is under process

control; and

adjusting dynamically said process target setting based upon a correlation of said

electrical data with said manufacturing data.
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further conprises adjusting at |ast one of said target yield, target
quality, and target performance relating to said sem conductor wafer in a
real time manner. 17. A conputer readabl e program storage devi ce encoded
with instructions that, when executed by a conputer, perfornms a mnethod,
conprising: performng a process step upon a workpiece in aZQay Zﬂ@ased
upon a process target setting, said process target setting conprising at

| east oneWwne@aMi2230rel ating to a target characteristic peTABROON021385

wor kpi ece; acquiring manufacturing data relating to processing of said
first workpiece, said manufacturing data conprising at |east one of a
nmetrol ogy data relating to said processed first workpiece and a tool state

data rel ajg ng TRe Ebﬁlgﬁf%?lrezﬁfaﬁfeepﬁ%}‘% is%rgg@%g idd e%«%)d d \Qﬁﬁllﬂ)}gt fofid BfLr! cal

data relating to sald processed ece”at |eas paertl a uring & tinme
peri od duwhergexaroteddry avcorypiter peifornssathd nxeth@hof daiun 88 rwhxtein eeformingtsaidl ;

and adjusting dynam cally.said process target setting based upon a .
correl atign® méaﬁ%?}’ U%qne%/aﬁ %&%aﬁééﬁ%w VHrkPigcgs F SmRriSeh edarming s3id 2 4

JAN 2007 QM&@Q%@%QQSBQ&H%&%%EZBS 18. The conputer readabl e

program st or age devi ce encoded with instructions that, when executed by a
conputer, perforns the nethod of claim17, wherein performng said
processi niP.st epheigompetr deddabket prvgeans etarage \dovikpieacatedf with Hastrueaony itlses
performng, sai d rocessi ng ste on sem conductor, wafer. 19. The
conput er %B%fbl ﬁ’ffl’célp‘?dow GQCPH%“EEDB%%@"B&@F é’éerpE‘l‘fg Bg sy 18p _“ihﬁﬁet“i‘ @E‘ffi”é‘ﬁgg that ,
when execuioBshs AepPusH RUIeSt ot bRpIR e HASed B Shi@ fpréded fﬁ‘r%%’se grﬁi‘tﬁﬁr
performng a process step upon at | east one workpiece bas upon sal

process tengerises perfpmeing @ proesss steprgponseil pemitorductoy vafpriesed spet e garggton
said sem tor wafer .based.upon.a target .critic di mension rel ating
to a feat ﬁ‘ﬁg"qr@‘rm red upo ﬁu%ﬁ)ua fea %@ﬁ@ﬁ@?ﬂ?n ‘?%‘?‘T‘lc‘fgimt?ﬁg’ a@%rrput er
readabl e program storage device encoded with instructions that, when

executed Ry a TRERBEBUter RBAdaBIBrdghin AR defice |eﬁl:(§ﬂe38witﬂ'g\ﬁ§tﬁicﬂoﬂ§ il4er m ng

a process step upon at |east one workpi ece based upon sald process target
setting fwhethexecutadnby asesiputarf perfirmy the pnobed of stagp 18pevhesan gerforming a

sen condugct fer basge on a targe t hi ckness assocjated with | ayer
f or med upérﬁ%ssgis P AR gtn%ﬁ%{t)?ﬂﬁ ‘0(8’?(8}6.%6 %’f.se HROTE SHY PEESS bé%ezbsf’glnﬁr@%Pgmy
storage dethgreses pedoeingiat %toi:é?é IstepCigoanid SdbiconddoRR vaN&GCHHsed upc}lréI 8 target

computer, perfornms the nethod of claim 17, wherein acquiring sai
thickness associated with a layer formed upon said semiconductor wafer.

21.  The computer readable program storage device encoded with instructions that,
when executed by a computer, performs the method of claim 17, wherein acquiring said
metrology data relating to said processed workpiece further comprises acquiring metrology

data using a metrology tool.

22.  The computer readable program storage device encoded with instructions that,
when executed by a computer, performs the method of claim 17, wherein acquiring said
tool state data relating to said processed workpiece further comprises acquiring at least one

of a temperature data, a humidity data, a pressure data, and a gas flow rate data.
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metrol ogy data relating to said processed workpi ece further conprises
acquiring netrology data using a netrology tool. 22. The conputer readable
program st orage device encoded with instructions that, when executed by a
conmputer, perfornms the nmethod of claim 17, wherein acquiring said tool
state data relating to said processed workpi ece further conpéiﬁ@§g@ qui ring
at least one of a tenperature data, a humdity data, a pres a, and
a gas fl owoaeo/dazz. -17 2 4 JAN 2007 WD 2004/012230 PCRCUBR00¥/6231885
23. The conputer readabl e program storage device encoded with instructions
that, when executed by a conputer, perforns the nmethod of claim 17,
wherein acquiring dynamcally electrical data relating to said processed
wor kpi ecest urt i i VL SOr 0 o . pcally
acquire s%§d e e%f§| aF*§§%§$§gP§§¥%§q?@“g§i L%%#%%é¥§e§h§6bﬁ%?%§%?%%%. The
conput er whedaiskent@l byr amostputag pedesc thee nrtiddofvicaini 175 t whigtinonguiriiat |
when execHt ed .%a fo uie ., perforns the nethod_ of claim23, wherein

acqui ri ng“HHEC & ch'P"@ 3 iTelafing o4 SFd| BEACAeY oOWBPHCH  BEbes CAMREISHDI ece
further c Oyg%% A el ?%Bf t 2 :
current-lggg{ data?ﬁﬁﬁ%kgy?ggﬁggég ty]ggﬁéghggégggém%§#%§¥§%r%%%%gﬁﬁgd
progr am sprocesyed wetkipieseencoded with instructions that, when executed by a
conput er, perforns the nethod of claim 24, wherein acquiring said :
resistiviE% da&ﬁ furt her cog@rise acquiring resistivity data relating to a
t hi ckness?8f alPQyfepPulyr readable,grogrme torag device qogagnd: with igstmgtioas thatgr am
st orage degwi i st i t . 2X hy o
R O R A e s R A i

cur r ent - | dymsimicallya efagtridabrdato melating stoasajdi pravgssed | werkpiace efurthke wenpdia¢sa
relating to the ritical.dinension of a feature forned upon, s

wor kpi ooe it Iéast bt TBREISRL O Gun b IS pLaGer aas fES R Esdea wi ¢
instructions that, when executed by a conputer, perforns the nethod of
claim 17, oxher ¢h8 Beipuidr! R8dabfly PRSB&A' été(ragé“dgvﬂé UreSded @Ftﬁeihstﬁﬁ:ttitohyghat,
further conprises updating said process target 1n a real tinme supervisory
manner ba%dedn epenutesiahyl a compatent paforms thandtieldeot ¢laionlR4,dahereini 4dquiming daghst

one of said. rqlo ata and said.tool.state data. -18 .
remsg‘\;ﬁy 8ataq”¥rt1(1jer comprise acquqrmg resmﬁvft‘y ‘Ealata relating to a thickness of a layer

of said workpiece.

26.  The computer readable program storage device encoded with instructions that,
when executed by a computer, performs the method of claim 24, wherein acquiring said
current-level data further comprises acquiring drive current-level data relating to the

critical dimension of a feature formed upon said workpiece.

27.  The computer readable program storage device encoded with instructions that,
when executed by a computer, performs the method of claim 17, wherein adjusting
dynamically said process target setting further comprises updating said process target in a
real time supervisory manner based upon said correlation of said electrical data with at

least one of said metrology data and said tool state data.
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