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35 BRIEF DESCRIPTION OF THE DRAWINGS

The invention may be understood by reference to the following description taken in conjunction with

the accompanying drawings, in which like reference numerals identify like elements, and in which:

Figure 1 is a simplified block diagram of a manufacturing system in accordance with one illustrative
embodiment of the present invention; and
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35 Portions of the invention and corresponding detailed description are presented in terms of software, or

algorithms and symbolic representations of operations on data bits within a computer memory. These
descriptions and representations are the ones by which those of ordinary skill in the art effectively convey the
substance of their work to others of ordinary skill in the art. An algorithm, as the term is used here, and as it is
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40  those requiring physical manipulations of physical quantities. Usually, though not necessarily, these quantities
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40  expectations. However, the fabrication data may be within an acceptable FDC range, but may be such that the
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performance characteristics being controlled. Exemplary software tools are Tsuprem-4 and Medici offered by
Synopsis, Inc. of Mountain View, CA.. Various TCAD systems are also offered by Silvaco International of

Santa Clara, CA and ISE Integrated Systems Engineering of Zurich, Switzerland. Exemplary performance
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40 invention. Accordingly, the protection sought herein is as set forth in the claims below.
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process settrﬁgggﬁggqggﬂﬁﬁﬁ%§§h3?% t e“%ﬁ%%@ﬂ?gﬁﬁ%ﬁgh es, or to place the
waf er or | ot amhlatidg fignci proceasing irethd ehanufatiring\systemt (20) bisedomitre i f rewor k
is desirable.. 30.The process descri bed above all ows feed-forward control to
be i mpl enBNtBES r?ﬁéb ®rs being processed in situations other

techni ques, s i bk L Qﬁnﬂﬂﬁ@ : ly

consi der the %ﬁ?lgﬁg%%g%ggﬁée?%%ﬁb?ﬁgﬁeéﬁtﬁg procesiéé%\sllggibgﬁlgggﬁl he

f eed- f or vimulatiogitandl al | ows the performance characteristics to be
controlled, thus pr.eserving the.val.ue of t fabrj ed.devyj ces.,. This
enhanced cont i Pcepsﬁlgﬁgllﬁ VPRt %\}gagt Pﬁ%"‘ﬁ‘?‘% f‘?ot?%l{;’l%%?%d SR ﬂ?erigedmteg

manuf act Yirb&t@s paaieter10. 35 The particul ar enbodi nents di scl osed above are
illustrative only, as the invention may be nodified and practiced in

di fferent but equival ent nmanners apparent to those skilled in the art

havi ng t bengf i it .teachings herein, Furthernore, no |imtati,ons
hre ot ered + ohe ed bRl SARRL OB Rl mg b oA Bt hrash it B W5 e,
than as duageé phedssing fubBeiCdompiBedprledidting bt ledst e bLh prReR \thigenfor tHatiturde
particul ar embodi nents di scl osed above nay be altered or nodified and all

such var i IPFesHibE and ap gprptig wgingiparameterer hedor! BMd spirit of the 40

i nvention. Accordingly, the protection sought herein is as set forth in the
claims below. -7 CLAIMS 1. A nethod, conprising: processing a workpiece in
a manuf aci.ur i ribhesmsthedof ¢ajm il nfuirthel cagnprigihgisimluldtiig @bmpletddsproée3bing in the
retrievin @‘Q@r kpi.ece fab{)i cation data,rel ated.to the processing; sinulating
future pr tgng sy steme basgA on s werkpipes fabrication data B¥sed on the wor kpi ece
fabrication d3ediovityitobdss Adwalatd £85iat08 %I REGRARELAMRLEr Tor the future
processi ng based on e sinulating; and processing the workpiece in at

| east one of tiergimgths Wddkyiedzafabrdcationtdata witletheqtredtss flowdamsaphr aneter. 2.
The nethod of clajm 1, rein predicti t.he at ast one process
parameter for ?ngat‘fl%ttllﬁvggﬁl?@é’g%s?%gbqsﬁcﬁlgﬁg}e‘E?flgﬁﬁllg%tés predicting at |east
one of a process target for the future processing and an operating recipe
paranmeter for the tool (30). 3. The nethod of claim1, further conprising
simul atiry conbhemethodob clagnil nyhengin teeciving the workpiece fabrication data further

comprises receiving at least one of metrology data associated with the workpiece and

process data associated with the processing of the workpiece in at least one of the tools (30).

5. The method of claim 1, further comprising:
comparing the workpiece fabrication data to a predetermined range; and
simulating the future processing responsive to the workpiece fabrication data being

outside the predetermined range.

6. The method of claim 1, further comprising:

comparing the predicted process parameter to a predetermined range; and
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manuf act uri ng system based on the workpi ece fabrication data by: retrieving
process flow data associated with the workpi eces; nerging the workpi ece
fabrication data with the process flow data; and sinulating the future
processi ng based on the nmerged data. 4. The method of claim1, wherein

receiving the wor k%)i ece fagrj caﬁi on dgﬁa fb:rkher conprises recejving at

| east one of YYD 18%916&5 TkPigee Based PR g preficled ProgS SRR URICLISPONSIVE R BE gat a
associ at gfledittel prdtessPPaR&S Bish ithiﬁ&h&!\?feheéeﬁﬁﬁe& Panf. | east one of the
tools (30). 5. The nethod of claim1, turther conprising: conparing the
wor kpi ece fabrication data to a predeterm ned range; and sinulating the

future pr-pcessj iyve.t he workpi ece fabrication data being
out si de tﬂlﬁe pfié e éﬁ%‘ﬁ)ﬁg@hﬁ%’g@ﬁh O hod of claim1, further

conprising: cawpgpating thdyeedicted pedcesh pirateBstoRAsradRélinddradgdl agdet er ni ned
range; and 8 prqcessing the workpi ece based on the predicted process

par anet er res ;ig‘f‘f%’ilg/@et"ﬁf’rkﬁéce o kel sespansivaioctbe prsdictadnracesy parametsr being t he
pr edet er g cﬂ:ﬂﬁ@@%t&lgiﬁgﬁ‘? thod of claim1, further conpri sing:
conparing the predicted process paranmeter to a predeterm ned range; and

pl aci ng the workpi ece on hold responsive to the predicted process paraneter

being o i de the determ ned range. 8. The nmethod of claimy1, wherein
predi ct i %ﬁlﬁ@fé@oq el Fed%ee‘glcg@ga%%téﬁa# one prefess parameres darther edi ct i ng
a proces ; :

par amet or T o pre A8 PRk or B et Biteln SR TR PR FERE o)
conpr i si rmgrangeter fior thej prgcessing baded o3 pwoedsitaygeted t 0 process a wor kpi ece;
and a sinmulation unit (110) configured to retrieve workpi ece fabrication
data related to the processing, sinulate future processing for the

wor kpi ece, baseal spdterh 1 e0)WO s%‘ga fabrication data, and predict at |east

one process parameter for the future processing based on the simlating,
wherein at | easplueahiey of toplsd3@)ownEgwed Yo processrafweplipiede;tand pr ocess t he

wor kpi ece based_.on, t:h redj ¢t ed.process. paraneier. . The syst 10) of
claim?9, wher el Sﬁl%[u aélogi%ﬁgiﬁgﬂ%WF ?Olrfgsjevlegv FR etl%gr(’:%%f’fléla%éﬁﬁgtd 0
predict ahe pr@edsing)eintflatd fRURGREEestiAg B6rithé Vorkipictebdiddrdh thE QoBigsibed and an
operati ngf reci pe araneter for the tool (30). 11. The system (10) of claim
9, wher eitAbH¢aEion dma and predighattleqst aup progess paramster dorrthe fitnesdorogessing hasedt e
conpl ete ] i ] i em d,on the [ kpi ece
Fabri cat 1 Bna STyt wheldlfa TBLACRHAE RRSEIE FRoRTGE R el efiot (P

wor kpi ecesorkpiecg basgd iohehe predicridgsecckaparamatet.on data with the process fl ow
data, and sinulating the future processing based on the nerged data.

10.  The system (10) of claim 9, wherein the simulation unit (110) is further configured
to predict at least one of a process target for the future processing and an operating recipe

parameter for the tool (30).

11.  The system (10) of claim 9, wherein the simulation unit (110) is further configured
to simulate completed processing in the manufacturing system based on the workpiece
fabrication data by retrieving process flow data associated with the workpieces, merging the
workpiece fabrication data with the process flow data, and simulating the future processing

based on the merged data.

12. The system (10) of claim 9, wherein the workpiece fabrication data further comprises
metrology data associated with the workpiece and process data associated with the

processing of the workpiece in at least one of the tools (30).
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12. The system (10) of claim9, wherein the workpiece fabrication data
further conprises netrology data associated with the workpi ece and process
data associated with the processing of the workpiece in at |east one of
the tools (30). 9 13. The system (10) of claim9, further conprising a
process controller (100) configured to conpare the workpiece fabrication
data to a predeterm ned range, and wherein the sinmulation unit (110) is

further confi gpieedstemh QOTHE @high Q,f‘fﬁnﬁél?d&@rﬁft@%ﬁ%&é@%&ﬁ&@l@ﬁ?ﬂ%?c&ﬁ%&&ﬁ
wor kpi ece fabricatfion data being outside the predeterm ned range. 14. The

syst em oftogpaipateghe tiorkpieoe falrinatips datg taa predetesmined mange) andrwhseihitbgur ed t o
conpare the pr.edic Locess paraneter 1o redet erm ned range .and direct
the pr occuRfgh bk EFgR e ERE: SRTGHRIT s e e Bie pReS PP Bs h Focess
par amet erthé Qpgsdeiabricatibh atabeRP diitade e PrakferRalcd?@iger being within the
predeterm ned range. 15. The systemof claim9, further conprising a

process controller configured to conpare the predicted process paraneter

to a predgf ef nyied Langeatty ARG LRBABERALECS, (O Mol dssRATS ve Lo the

predi ct ed process”par ahe erng ou e pre erm ne range. 16. The

syst em ofcomipirenh@ predicied proceRPatimdi@as ta pREE MDA Ingeaind ixieet the prdcbsr
conprises a process targ&t for the processing. 17. The system of c¢laim 16,
further d8abloirEpsess theprakpisee based e thegredistef pERpeasParametefieanansive te e

operatin i @@5 . 'F%Pgﬁ n the process target.
18. The ggé?@%@%?&%ﬁa n%@%mgﬁ%? ?ﬁhgﬂﬁggﬁﬁﬁ a |o§?%ﬁ§t is further
configured to predict the at |east one process paraneter further conprises
predi cting an erating.recipe araneter for the processing. 19. A system
conpri si né' nmeasSYsism ﬂ%‘@%@ifﬂﬁg‘%{ c\m}n&@é?mﬁ?é%ﬁ%m@g‘ﬁ ?Q%&‘r% ifRg

wor kpi ececdhiird fRtrQlicld@ bt &! pat @ikt Qo e G RfRA 28k thOoRipideat i ng
future processing IJtr)as?ad iojnct hgﬁ}\/\orkpi gcgﬁ?abrl catilgﬂgedat ; meang fpg)@r‘5

pr edi ct i nen bald respensivnte the predipteduarpease paranfetar being outsidertbe predetessined based
on the simulating; and neans for processing the workpi ece based on the
predi ct ed®P¥Bcess parameter. 10

16.  The system of claim 9, wherein the at least one process parameter further comprises

a process target for the processing.

17.  The system of claim 16, further comprising a process controller configured to

determine an operating recipe parameter for the processing based on the process target.

18.  The system of claim 9, wherein the simulation unit is further configured to predict
the at least one process parameter further comprises predicting an operating recipe

parameter for the processing.

19. A system, comprising:
means for processing a workpiece;
means for retrieving workpiece fabrication data related to the processing;
means for simulating future processing based on the workpiece fabrication data;
means for predicting at least one process parameter for the future processing based
on the simulating; and

means for processing the workpiece based on the predicted process parameter.
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