TARGETED DATA COLLECTI ON ARCHI TECTURE BACKGROUND OF

THE I NVENTION [ Para 1] Pl asma processing has conti nued
wo e008®edsve as manuf act uring conpani es attenpt POI/SEBAN7/078575

conpetitive in the sem conductor industry. To gain a

conpel ARGE FEIEDATAU T LI BCT TNeARC PH AN T IERE

effectively and efficiently troubl eshoot problens that

may arise. Tr d&bC&i’hﬂ@tﬁm QhEHE phvendigner al |y
{Para[ g\églav f asﬁﬁ%:ﬁ {.\],gg gf?%%’ég g*%qgigtegglt\»gﬂz é}gg:é a{,@%ﬁg %(I'mqgénies attempt
to ata\C @ﬁﬁbé}HR‘é%ll Xi@@%h}k&ﬁﬁ&thMd@stﬁj u["@a,dn‘i ¥ C&Bp@tﬁﬂ%%sﬁ* 1ﬁ§mfacmrers

di scussed herein, sensor refers devi ce t hat
have fodreatns toyedidet msd@tde@tmmoﬁﬂ nbuidﬁﬁmahmbb\en@lﬂynamcs e_m“fae a
'I‘roub?%,]sggigrtzx PhS @g %Ihsg sy aWI\« niw (%\éesligg N %Iaté»fcéﬂextngéj i%%n%:nﬁmcessinv.
atom c or a multi-part asserrblylna | a pr.oc
tParagijst emin RS paﬂcm%ﬂétﬁﬁb%gw pRtiggoY wﬁgagg by @ng% of
sLnsUJ's' n@ (QELUQQM }Qﬁzﬁsﬁt&%@pﬁ@?@ &} dE\h@L ant hm$ bRk gﬁﬁ-éd to detect
. [Para 3] The type and anount o that are

wndm@nsrfgldm slgsels ed a lplastizerremnsog sorthpweni. rfmrreasaettf diggussion, the term

“comb GRS DARY T by FBPE: S8 Pl b B0 processin
systerh I QHBY @BEPLLAA mahRiLaMnplk RS2 ERALMSET Ba e ANDuRNOCASSe entire
data are usually faced w t h a ﬁuge vol une of data that
procepssmgifflei cult to read and understand. In addition, the
data fromvarious data sources may be stored in
{Paradiif f er dibe t4pecatizonspt makiniyar et beiey ab !‘@:ﬁuﬂm @v aensoddtage
. st(g earp‘fi qus‘aHJQo‘n and ar dupus Furth i
tereasst e at N dta *‘“'Sg?rm}élé‘f? ‘g‘ﬁ‘% g"‘bé‘c"ﬁ é%ﬁ’r“f‘F g ﬁ&&‘? sgied into more
effici€lt hhd 6tibdtive SNBRsROGAITMRR 4@ it 13@!)({3«95& 8 @ﬁh@?ﬁid%m{@& are usually
[Para 4] To facilitatée discussion, ure shows an
faced oviralugel vodjinee of dain Bt eWiliaul stead emd/’errdeus mseir downddiwopHhe data
from Pa%manl érngl()%)‘%ssl Oagg gg Qtnpt%l 1{%@1% Cit(; St ]g% ’txam Y&z‘:f\;en rt{ue 1} of orf]c\»am
data sthad8 nlé\ diosk addzZrdeys 1@& I EG@hes] RGretiaing d&afachfmaeen data stream files
plurality of tools, |nclud|ng tooI 104, tool 106, and
may %bfliw?zbgﬂﬂ%’b@fﬁ%ﬂlﬁ@zymnf@ma@t pueldle not limted to,
etch tools, clean tools, and strip tools. Each tool
{Parandly havie mﬂws tfeﬁw(mlmmmnszhouarm aveyl toSg bsay*s pleley a host

cervel el L Bros S LT T L0 o FL SR ERSIAELS and sensors o

coiifedﬁaﬁ‘h rér@ @ pegdian. &Ufbji\y SIEmBy BRYeckivG]Uuither Bollausladati tsfyamf)el s,
sensors (120, 122, 124, 126, 128, 130, 132, 134, 136,
includppgtool e, tepd 4 06,1314143 toq_i41@§> 1I4<g}is 8y mcﬁpﬁ@ l;pggz)e nagdivated to, etch

tools, ?ﬁﬁh ?{){‘95?%)9(( iﬁ%péﬁsﬁ‘?r]ftogpﬁ[mbm{x ﬂB] aﬁ‘?‘x?ﬁ%‘%s t‘hzﬁﬂl U4}

sors aval
Subsyspan hieintipde tof adatoalitiat nm;ubesmml $ubet xeﬁdm [Iﬂ?anﬁsﬁ],um and

The data that are collected by the se sor re sent to
pressige §ybsy proms Thact H%‘Pbﬁf{dﬁéftwg YELeRE MECHEY aﬁ@ﬁ@%m yergee U

122, ﬁ}@f!’ &l abediyy {4y qne @roihenn! anyexanplg, 5@%@@% Some
20 may be collecting RF time data whil'e sensor
tools Maymtmhs,\etdnezctlai\n@\pms sereothahean chbei. nihetsaesces thi fmgj« bé available

may depend upon the type of data that may be collected.

[Para 5} The data that are collected by the sensors are sent to host 102, The data that are
collected are usually not correlated with one another. In an example, sensors 120 may be
collecting RF fime data while seasor 122 may be collecting pressure data during the etching of

a substrate. However, the process data collected by sensors 120 and 122 may not have a key
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a substrate. However, the process data collected by
sensors 120 and 122 nmay not have a keythat may all ow
w0 b@smaxsao col | ected by sensor 120 to be correl BEBUSW0T/678575
the process data collected by sensor 122. Thus, even
that nfaRQUgh (B ddieinggeddnoupioralo dabacimylaibe widvee b@e{bs data collected
col | ect ed during the etching and/ or, cl eanin t he
by sersgh&tat @S £¥8 ﬂg léflhlaé?é{“i“b‘-'l*i""%?m?‘llfﬁ o e ey t Hgt"éie%‘%waﬁf‘%i‘emd
‘L o ‘h r #id i
dm’m%%‘%%z:&h ﬁcl QQik r'%?elgg?% {g bl £ ?‘g% ﬁogébl ﬁgﬂgpjgftggﬁ%um data toward
troublddépendg W porbl¢rhendk rtmvdnemcg&ma ndd skirplesatskof t he
end- user s (e.g., process engineers). In other words,
[Paratdie endrag@dsiodtidsd pldobiea fay daiead mfipﬁﬁtiieh@mﬁﬁ@bb and gtifdser of the
then identify the type of process data th be
end-UpeEp BB NBTORSHS F’@%‘B?‘\H’}n dn OH&r ﬁpg}ﬂ thegendpgers lg},ﬁttﬁ@yi to dnmmmf_ the
pr Dbltﬁ\q opd i1 L}%ﬂtl@&ntaﬁeth% 't}te;%:atcf* Q&es{]%aﬂl at BV FB] BB 30 the
ave been coll ected, te the vast anmount of ta
probldsat Toytheaweniasar the kllu,&mhe dmt m ersl e\ dnh date ndwUumee Sem}llﬁcted

despﬂpévt,est %hgﬁ&gg :ollggm‘g gl'tmgfmcg {4? ‘2\ uatL ei&i{ q{ltp%e\ «Su%:t. leb may have
the cHRRERICQX at@%ma o | Jx@%tbuﬁﬁﬂﬁ%é ng e Rrghlemausual ly
I nvo ves a lot of tine and effort. For exanple tinme
i r eq if tihge volv
{Para 'ﬁ i ieigﬂl, Pﬂg %‘gﬂ@é\eﬁ }?e P(tﬁﬁ;?@ﬁa&%%gﬁ g%l?g{ Lgsg% involves a ot
of nmfelahésa[[hnr ?tyhe\cmqihe\tmmsd@qmsam reeidnve thenddeesany mqmmr@dx files.

rime Yo Gl SR B e B TR SR g  r
redul &8 QU ESRROIHRG BN oS BERLLNBR daBKS ek Thk afiQlref @ﬁ&s Thus,
to resolve. In sone circunstances, the tinme required
the prooess nbwwiésﬂhootumampv ammwmyixeem@edf 1k emmﬂmtogewbm tlo some
the pr m [ Par S sinple

crcup et Poare st one gt PRl ol CRep s P o
legoh,@rtg@gl@tﬁn{ roubl eshoot a problem Consider the

situation wherein, for exanple, a de-chuck problem may

{Par; rB"}VG OGEHfE eghoxﬂ a 8nipid 8bw %B%Poiz@gat & A8 SBUGK, Q‘ﬁ%% %g‘fom} in

been detected via an ali gnnent data streamin
order ttr mmﬁﬁ shopodubblen]. i amidex tepltegtica sidysitr & exdnspinot de«dmck
sitting stable hu‘ Land the robot armof the . .
probigh i Pl RIS kg 0 g Pk A RSB g Egldeteeted viaan
alignrSkidt dafal 5@’@&111@{5‘{}@)@ﬂ@zﬁﬁeﬁﬁﬁ)@gieaw a$ kidoh 6 DHBHOIS | SRYLINBEY stable on
may realize that there may be four independent data

the chyel aahibiirpled aphat thedgaonee todulereny ket wiadgesd!. iln oy deebucs
situa.tig)gi %} t\é\%ptrtlgggﬁréﬁ iafug gﬁﬁ%@ﬁ;ﬁgg{%bggﬁw r]%a 1% :7{1 tﬂgtetiﬁ)&rf dg H be four
indepetyRandga aldagnNiRNthat 8@ nkédm Hehers iek écnﬁ}f @teodulpeyiti &k

eI ectrostatic (ESC) process data fromthe process
troublggpgrisg. Thy fowy aniepensieat Cf%vﬁqsfﬁof@esgmw&fu% Higranriyser

dy naH[J Etaﬁ E’lf“‘g%lﬁ gét@inf‘ijmtz %entgg %Feggx@)éﬂ%dw )%l d&?g%g?? a%% }gﬁguae% dalg(/ from the

procefenbddat{@pevent das frouspibosaticdnk. andh ssertifverthas kndfd) process
) (etri_ew the data may require sone tine. In sone
modulg GORH R %L%é the retrieval process nay take a few
weeks if the data needs to be requested from ot her
Paraflinan dairaitopedilsive. tie datasigeam Sdesgnaole lopged Bnguigye focations.

Thus, Ry tam&erc&&\ ﬁﬁ;atﬁc Hd@ qga} 18&9&- s@ﬁ%q‘.; &K Lﬂact& cumstances, the

retrieval process may take a few weeks if the data needs 10 be requested from other human
administrator. At a next step 204, the end-user may have to search and locate ESC trace data

for the problematic substrate in process module process data stream file. At a next step 206,

2



for the problematic substrate in process nodul e
process data streamfile. At a next step 206,the
wensnssro may search and | ocate control event PCTURZY07/078575
data via process nodul e and/or user interface event
the endatsar @ty eamif ddddocahd cantRxtes tiepn@8s viaheoandmagelk af@ibr user
retrieve process mpdul e consunmabl e data (RF ti nes,
mieﬁs%éfﬁ*éFnt@éﬁinwea@tige) Ajf PEHSEN RS, Bre eflﬁézsfirfgw ;@,&ﬁiev?ﬁ)émesq module
consufHreURE! (Iﬂf‘aty bR LEPECH Y ﬁ}%rﬁrnﬁl Sifie g IMRT YRMSd-nser may
consuna data. Al a next’ st ep th enof user may
then aabtnatch donelqpr tixe essommdmhmnﬂﬂdﬂm ﬁmb&tﬁm@ Tiéctipend-user may
context inf [ romevent and trace da%a stream
mm““ftﬁ? B@WT&%‘P‘@ ‘16] ‘Eﬁw‘& SUERYE TEE RS CQRiERt IBERARDT PR RalARd trace
da_mggg&ﬁﬁq@gri eved, the end-user may begin the arduous
as of correl ati ng the data between the various data

{Par q amdmhgﬁ 1he A% &%Ppﬁ‘ie Extéqgem“etﬁ%[ﬁrde 1@te u%ésﬁ’\zé%@?egm the

e time the gen collect ed
a.rduﬂszt msie ceontssigdhd duwrhw\leaw dicbaanucddth eetaad bts. One common
di fferent. frequencies 120 may haye
method gy B BHOBAT S Lﬁwé\yéw T Gl oFe RSy HO ayginee
procntledé%i z‘r}Q{ hecd &‘én daf &‘f&‘t a‘( %M?tri é’n@ﬂ%u?&ué\. (secanpds) ’1’3‘5 Hl‘%\ have
correlating t data based on tine may
coll LMMcl ﬂg:» cyall $cengrby h@o msnequ@itt‘myv havecubtashdot am na»’ 500

g e R T e S T P R

ConsddaedtNVENEHINM BAE 8 pldll enl REIHRVEAE b Obh el @hRE LS ploBedBhat may
embodi ment, to a targeted data collection system

\Oi‘ﬂﬂ@ljﬁ‘”ﬂlegtdlf@dlfﬁ%iiﬁé@ﬂl%a«tlmﬁﬁ%@éss| ng data in a plasm
processi ng system The targeted data collection system
i ncl udes a data c&UNBIARN OBINVENEIQNr get ed dat a
coll ection systemal so includes a plurality of plasm
[Paraprigces Jhngneonporeénés izhzﬁWm@mmphw rc&{ fatgetaf dasendler$on system
suc t each of the. allt of .pl asma py.ocessi ng

th
configgy %@ﬂf»g PRERFPTIRS Gtta plesign ol asarsits Sorm h’é“ﬁf"@#é@‘lﬂ d@y'
collecBbn SGRSR 'i;?t* uaFe@% Riaff coll 9&1 o?ﬁﬂ;%{’ e t%@ﬂ%&%oﬁ%ml&a&hem also
one 1ntelligent targeted data agent that governs
inctudeengbr aldtatoa phohk @cwuemrlb@(hawp:mntq hinegalgehwdidatsars such that

0] | ect stem further incl a co nication .
cach i Qbe BRI DN RIER Proge e RPN T ST AGE TS of the
piumiRL WE adisht. Ohicls 8NSeksnsh ﬂrnﬂ?ﬂ@ﬁér{t@(ﬁ%s@ﬂ&le GRITRAE Gald@Ndata agent
such that a given sensor of the plurality of sensors
that gpeared seasdndbrerdiettom fehorot hehadlatastadolaeatieotompsten fuither

inctudd€ B0 B8RP REASESSI 0, SYRLEM FANTLL hOMuraty or

Iven se

xemntxﬁfwﬂmmﬁt de@Bnd! ee@hN@ttatino m&hﬁatdia.tz %iﬁ@hb@@:& it@piBaBty of sensors
causes the_ given processor to coIIect sensor in a

receivejiigy ﬁ*&ﬁﬁéﬁ»mahtf ‘ﬁ@# BHECCRPR AP PEBRBRE IARIFHER PEIFSPHEeY stem
condt @%mt(%@uﬁ‘ﬁin% wﬂEz e Qlon el v?\ eﬁfp\é'n{lg ;]ﬂg f@fn%t%tm LA\ efdrfpmz the data
t he n anot her

ta collection host™ ara 1
colfleceih Gditamdes tehgvimpendskanc celiat esistwoina fiwet hachek different from a
ol lectin suqstrate processi ng data in, T8
secong IuRe nﬂgo PYERE SRR EPTHB g Hé%@j@émﬁ%w@ ﬁ%}“ éhe data
wnedglﬂgg}g{tl ty of intelligent targeted data agent at a
plurality of sensors such that each sensor of the

jPara 12] In another embodiment, the invention relates to a method for collecting
substrate processing data in a plasma processing system. The method includes providing a
plurality of intelligent targeted data agent at a plorality of sensors such that each sensor of the

plurality of sensors is controlied at least in part by at least one sensor of the plurality of

*
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plurality of sensors is controlled at |east in part by
at | east one sensor of the plurality ofsensors,
wob@smias7e he plurality of sensors are di sposedP@r/US2007/078575
di fferent conponents of the plasma processing system
sensorkheheRirbd pRl-&ny oh ednydrsir€dikp@ed knd{fettsi Q@nBong@hi @ the plasma
sensor of the plurality of sensaors, first sensor data

PrOCESNEgSYFIek t Ii}ﬁdﬁﬁt@pd alpp g}q!fgileﬁ 5oH S PEHSTIG & §iyiegsor of the plurality
of S.en%mr@r%{ LGka tﬁ?ﬁ'r O 19y tﬁt’dlﬁ‘l:tpeTgé ﬁ%ﬁmﬁ?ﬂ%% 1;‘1 uﬁ‘r %5 Ly receiving
roma data collection e I nformati
at the gerchabmoniftonaion feast dplhashectpndoss é]engfocm mtmzi pa‘sm ning to at
that occurred e% se ere fr og}{,{? [ ven sensor.

least REAHOR OfeH & OB PREMGhes e RAFarodr ARG ety The method

yet alQJ VSR b Elehii 9QNandi A% IRIR, {q b nﬂ.@l@@m BPSR&] (%tl'? s Eﬁ&ud’tui
he given sensor. A SensoOr data col ITection behavi or of

with thh gn gn VEIOS eﬁgmmsd@h colfeation heh’?gwexﬁ tlsaansm sepebrisech ghat the

civenBF G T P AR AL AORRT Y8 et RS G e g manner
re%puﬂlmﬁoih"fﬁé HQBvinkNBe MEbMQG oND TR VRELJIINEO GRS el Al dreffrer
transmtting |nfornat|on pertaining to the second
transmigingoRiQIe RO BertaEing i desetand senson it s thedptreptigdion hpst.
yet anot her enbodi nent, the invention relates to an
{Paragk3di c| én pft amathaf anbsmigghrammg\ ariion egpies Braputr éei{, of manufacture
. readabl e nmedi um The ur e
having PGB eBupur een Eguabie  dBud el G B BR i edhereon
comp@eY REASHIHadR B2 Lhast HRRuRehavkak dafy RUsENTWehhMloBof a sensor in a
pl asma processi ng system The article of manufacture
plasmip pepagarie oipput Ee 3dslsabnesBabre Belidel 13@‘(’»:3?41?\‘9‘ efdabltcode for

coll uf’;ﬁn ?? st xgx% 9(1]1& f u?d \rt F\{a C}H&n S a}t% hf? 0{5\%; dtag«ﬁuu di‘a) inglud tudes computer

Ieadaﬂsie cedeion gt‘dehﬁlﬁl’ m&tm@naﬁ fiom zﬁdd@t@!@ﬁbh Bedti Ghe hﬁs;tmatith;enamq

information pertains to at. | east one of a_plasna
o at | psh RS Mg EBhBCCP SLRBH IR St ﬂ%‘f%ﬁé&m@?fé Ty Herghgen sensor
and a gﬁt\é%ﬂ lé{t"{‘» Q:Enn@[fh%d &k \% & (!nﬁ%f:i P ?u&[%@h&h ffacture

at a ection host. The art |c e of manufacture

furthef urdinier wmpﬂntad&:sddxb&mmkdm néhdmtg ﬁ*wmﬂﬂném*rdamhﬂdesxztmnigmnner
e _seé‘ond,sefnsor data in Seco nd nanne!r di.ffere h rom
difergig drog thed iR RFREeT Pee%‘%ﬁél 19 1% 150 AR R IBF S ”ﬁ‘BO‘B gm the data
collechiBh QbR hORIn (hOBHLRE nBahd £ObL e OB HAShannéhBr 81 'Mhstt R of

second manner differs fromthe first manner in at
frequénenst danecihctignfinéquarcy dofa wHededol | ection and a type

of data collected. [Para 14] These and ot her features
{Paraofd|t he Tpeesadtothavendieonl the lplesbe ioesoon beld be ldurm'bexi in more

, eai el.ow in the detailed description.of th

detail "ﬁ{?ésﬁlplt ﬁ,]dtéml)ee (}fu@gﬁ]q{}n&ﬂi\wx S OR alnﬁ & EYFHHRCR g\ iith the following
figureki gures. BRI EF DESCRI PTI ON OF THE DRAW NGS [Para 15]

The present invention is illustrated by way of

exanpl e, angygly B SPRUPRION ﬁ‘ﬁf‘iﬁbq&%ﬂﬂvfdﬁ figures

of the acconpanyi ng drawi ngs and in
{Par arle?ﬂ er efibe pmsﬁtetrzaslmumﬁeﬁuttmt&i i vay oiedssanrqm gndndt bnway of

[ Par a ure 1 shows an aqver l.ogi ¢ Vview

hmitagfm HB\)\*/’%“%%T Qfgng. MPAREPS SV s ARadB N 181.15]1&:: reference numerals

ref&rt%%ﬁﬁﬂ%lﬁé?ﬁeiﬁi‘éiﬂ@%lﬁd{0 collect different types of
data. [Para 1/7] Figure 2 shows a sinple flow chart of

fPar dv‘ﬁﬁ‘t akt &1'?9} UR&Ls AR cpﬁ}Iﬁ)ﬂfcow&? f R{sxma' Hdst server interacts with

sensors, subsystems and tools {0 collect ditferent types of data.

{Para 17] Figure 2 shows a simple flow chart of what an end-user may have to perform in

order to troubleshoot a problem.



order to troubl eshoot a problem|[Para 18] Figure 3
shows in an enbodi nent, a |ogic diagramof an overall
woe@s/0ef57how a host server may interact wth dPET/E@smN1/078575

pl asma processi ng system conponents. [Para 19] Figure

{Paradl 83 howsiguird 3 aoveinas aeldiment bl logk dli@gnhamas RowhNgianel how a
exanpl e of how intelli gent targeted data agents may be

host SETYHT B 6‘“?"6‘“‘@%%%@ SHAY P@ﬁ%lﬁ STUEIAE PPEPRCOBIONEN§ure 5
shows in an enbodi nent, a nmethod of dynam cally

{Parag® er mﬁ%@@h@hﬁ drmtnembediment, bélash|diassans dhamiag e sne pegmple of

how n\{%@ antr%m ﬁ%aﬁﬁi\%&a I‘?%ﬁﬁé?ﬁdﬁ%a’}]ﬂeél td h%f{h%rG }Pl |n an

P(‘ll‘ﬂ]%ent i g%ﬁlgﬁ\\lii (1:{}\’5%/1\%’(%'@ é)§ HP%IB@’HH’]F%&O% é‘?g}T apW”%ﬁ eiermmmw when

data o€ Ry 1@NGRt0d And QWHBRPOSEINERE Sitdegr eof as illustrated
i n the acconpanyi ng draw ngs In the foll ow ng

leadﬁSlC“ Wdu‘i’@ﬁ SR EOMS S P&Ehlch a@@ﬁﬁid’ or ?t)ﬁns?%?f orth
in‘order"to provide a thorough understanding o the

pr esent
one skill Q%EQ{_Q 2 btqw‘{}ﬁﬁe%ageg‘?@?&? [ nvvﬁl on rray
be practiced WIthOUt some or all of these specific
{Par adéﬂ ai | §he presattheveniins talh oes, bewlekdribed avwdetpi &d:tésstesﬁtnepsn few
) g /or st rfuctHres h€ve not been, de cri bed |g}hc¥ﬁ
embodymgals theyeqigts 1 infiReesadhy ?‘&U‘GBé'&Bu?éei RRESS T 4L H1t0 Suing "
descripR¥e %kxﬁ%m[sf’@diﬁu 8&111 VaE 'x,@ctﬁ%nﬁ ﬂb%bﬁ@}}réuéé w&iﬁ&w bed
er ei nbel ow, i ncludi ng nmet hods and techni ques.
anderstholihgl obdejpegsentiinvariting. Hihat! erepiigue howeoretnfoghe blaz&is@m the art,

that th%ggrggag Iﬁ%{i o Oflnﬁ R/\xﬁ&g%ﬁ 3 m{ b) teféghdl aﬁqgese m&%@&é{% s. In

other HRBHEC KD r}tamfs@@r@oaw%;ﬂgmm senheds BRt®t Béet Beribed in detail in
i nventive technique are stored. The conputer readable

order FpRRluFH ARy e PRAge e TR Pregspaiieatioen conduct or,
magnetic, opto-magnetic, optical, or other forms of
ii’araczﬁlp ut SfaripendabidEnred mmﬂef%mb@itiwwl@i@@npcﬁuém mesdlladslagd

5 h
tect 1m§6bb i]élt t{g‘e(l;&f oﬁl'pt[ memli n% t%fstnt 1€ m na%ﬁm niig §algip CPYVEL articles of

prac

manufNEOtHaPhci LGB L@ﬁﬁﬁ&aﬂek@hw eding sﬂﬁ\@}u@h EeMbh®r-readable
dedi cated and/ or progranmable, to carry out tasks
msnua@mépwah@nt@@ REGaimeatssolghe tﬂhémnmﬁéq%ww arExaiRgl ddie computer

readal%e d;fe‘éi?d?n %Pzﬁ?g{l&a 2 d%xﬂe%h&ﬂ{%., @engte&?({u%[mmﬂé%%{%ﬁ (gp?(ﬁfﬁ%ﬁ&lc optical,

or mhpr fghantreshguer ;ﬁ&%bimkmda fa; etonbg pah pnaer x@ﬁdaﬁ:le cade. hmhm the
onput er / conputi ng devjce and dedi; t ed/ progr.amabl e
”‘"U‘%“r“? gy e “’é&]‘a‘ﬁt"‘éﬂmf’%‘ﬁc%fﬁép\ﬁé‘r"F‘%ém ﬁ‘gl@“bé};t‘&l Y o Such

'ipm;%ﬂ%)ﬁﬁk MR é?tfuuﬁ@ ];eli RYRILLEBr p ‘n’LDP Sahn At b @ai’f’\cﬁ&rz%%'%’i@nauung 1o

enbo i ments of the prese i nventi'on, a target
unbodiateatbmﬂtbcemw gt ﬂbdanmmst(m wech( SPD@AJusit sclpdm/ Hje*ctmgmmmc

1 s conmmuni.cated bi-direction
complifbRYEE: Sk G TPRRERG (B BORES g ey RS BE fad may
113c1uc(eeaf &rmb;ﬁz@f%%t AR PURSHELEI® dRNd b %ﬁ-&%‘%@ E)?rwra%mahie circuits
di scussed herein, a processing system i ncludes, i's

adapterblor Henarieds tagks ;amq@maw priodessitng Systemiand a
cl eaning processing system Also, in enbodinents of
{Paratdig i n\hemitdoamzomexifb ren‘rhndmwinm a@lithé pertnt rarcgesed taatad data

ent I.Nn ditions, for collecti C o
kaltig E}any ¥ c(ﬁ{)( Ae) 18 pm\ cﬁ:ﬂ in which data 1s Lmnmumf.atnni%:«dlremolmﬁy
between the host, the different processing system components {e.g., tools and subsystems), and
the sensors. As discussed herein, a processing system includes, but is not imited to, a plasma

processing svstem and a cleamng processing systemy. Also, in embodiments of the invention,
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granul ar data. As discussed herein, intelligent
targeted data agent refers to a conputerinpl enented
woredokoesfor col | ecting data. [Para 25] | n thi SPCT/US2007/078575
docunent, various inplenentations may be di scussed
one oU@bRg npilagrBpieceRsd fgnsystediinbhbscdudirnt f@ncollecting relevant
however, I.s no limted to a pl asma processing system
granuipy éatﬁay\ql FEuRge hetean ﬁtptﬁléx g gxygpéﬁt‘ed Idﬁtgtt'iégtg tetiehsem a computer-

nnptgkﬁﬁﬁ%§ﬂ9 J Egﬁlnggnglgs exanpl es and the invention is

‘e exanples presented [Para 26] In an
iP'tr't |Oglc “ﬂb (g(r%t 1@5 fll\{gt!ll Angﬁ]em@rntc{ 1003 rn%% wggjé %ﬁatxﬁd mn%ﬁ) agma

procehﬁﬁl SYSRAV E‘I‘ ik Brve@ion) Db eatdrNig noil i&thtéi:lh@ 1%&hﬁqﬁmd&£ﬁ,§m stem and
processi ng conponents and the sensors. In an
may {RGHRGIT RERES SHSHE | IFGRInRS FRcUsErAYRIe MeRahYeaa MRl epRad the invention
I L, In an exanpl e, the host
lgnet&%%glk }ée%%ﬂg%ﬁg%ﬁﬁgﬁly recei ving process data from
iParatZtQ vatim ausmbedisansot iiphwenisel, Yhe ttumetesleﬁa&amﬁeafram dogntecture is a

retrleVLn%jgqrnatlonfromthe host. server,, e
l"tti\\ﬂb!]\ é%‘ff'é“ B}. Elé‘, sl W@i %b%%ﬁ?lgum%‘dl d@ﬂé I£§ éﬂglb‘r dbﬂfcﬁéﬁﬁ&b‘sbiﬂ&

com p&?&ntscgﬂ%éj@ffm&ge 11§M Habh Bl @f&hf&nmgt‘?‘ir} t?c%@tﬂpi&an@d in the
pl asma proceSS|ng chanber 1s etching a batch
netwogk bdtidiatogional de an granmge ghe hpsgery EUO@}S b; ualtq@h@it\atm elyingfprocess

data may be col|ected i xanpl e, ..
catn 554 EreTRtar iR agh vBaesy et e Vet BRI AR g from the
host sbR@r, BiOSIeasd PdctRkeT otPendiR ind 38R0 aba. 1 tems have
been col | ected for just the voltage bias. However, a
Parapi’ﬂ” al ictoysiafr 0k Belanlh Q&%%?én dat @;d(tgxi& R‘;’t HHERsing chamber is
nperature etc.), besides the v bias, may~ al so
ete mt&et twott douberateRh d@m@ tcotishide pabiess, arphwait ty @t d@ltamam drecollected
col | ected,and st ored he.tjznw ,
i the gk e Tt Exeliogf et S Py Bt b iR ReTh s a0
procedinBSkesdiRURLy, GE0N BhMiiRhs taldhde BRbct&Pid &t 8 -voltage bias.
Instead, the present invention focuses on coIIectlng a
Howev gl g@lusatiig otfer tecesswhign cgpaeesineg. Comdiatiromnsc abesidet the
o t t- S, u Y <
ta‘:g% i? o ag %5 bgftgﬁ:gqg L lalgﬂ a %&?Fd'ereyl\% gx{ta T %? 8%1% &{mtyet ng collected
and stag@riyshatmedhstchinypedetdirg l&tgiﬁ@lﬁt(ﬂ he net work, in an
enbodi nent. I n an exanple, one or nore intelligent
[Parat W] get eglidatin AUL RS URY af@ustl St LiBLELL: sl bt ERRcRAS nstead, the
server, the tools, the subsystems, and/or the sensors.
preserFhavanti Srcugss dorodErd ngenitugeamgweaf ¢t abagaeedicepditions are

met. ¥9 Xﬁt{( ght,a{](%n%)&aﬂg uﬁdtt V\ﬁﬁ?ﬁ’? gcnx&% ¥n )ﬁcc% a (ri] t\te)gé egg ;\te {ligent

tar oetbfm tizﬁh |aL@ﬁﬂirekt&t‘t;@ﬁtt@ﬁthdﬁk&o@gﬁ@ h&xxoﬁ iP&zﬁ an Eﬁboﬁﬁ&ht tn an example,
intelligent targeted data agent naé have one or
one ORMGHr IPteR S HRFYOR Gty t%«“tédﬁ@i B4 FhSyted e HRKS RO Héf- tools, the

subsy gt%‘é' alnldg(ﬁ e LALIEE PHe H';%ﬁ% Nk H@y}’t REL0 dSQ' gr?tf; hg&g vary. In

enbodi e condrtionsg may
anexmxﬁerﬁnknonhﬁd@ee“hnﬂanmexagmbédmaagmuse&ﬂeeagmﬁbmayiaxeﬁ
an expert on an etching process may be able to
”“ahd@ﬁtﬁgeﬁéégﬁﬁéﬁpe standards for the etching process.
th this know ed an intelligent targeted data
i’araa?é’é nt Kagh Bep et gm%i Gate A2 MHY d8F e PRI IBOGigasdhms defining

the co"ﬁﬁﬂz nﬁ[s? Lfaef LY BPRe %teﬂ%&‘?’t té‘(ﬂ;ﬂéﬂ détafaw%’tt%ﬂc%uw&ﬁiJcp:%. data. In

an embodiment, the conditions may be based on expert knowledge. In an example, a process
engineer who is an expert on an etching process may be able to define acceptable standards for

the etching process. With this knowledge, an imntelligent {argeted data agent may be
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accept abl e standards are being violated. [Para 30] To
further explain, as an exanple, voltage bias data is
wheing42509 | ect ed by a sensor every one second BEmUS2007/078575

di scarded every 20 seconds. However, the sensor has an
programiined higiental ¢arigatie doltlat andgemnty iwpdsofaataad go riftdgnuichathen the

defines the coI | ection and storing of data to occur
accepighisrstagardy are bryes wickded s greater than 5 volts or | ower

than 3 volts. Thus, if the voltage bias ever goes
{Paragi¥dve Sovbrbe esplaberoon examslie.yolthgmbinhéats tbaing cpbleeted by a
sensof QI PHEL RN AENardd A LAORELES A THRNOL NI BRI has an

inte hk,élﬁh.&ldlat@@ dbtlﬂfawaﬁauﬂﬂztn zllLmthﬁldh&t&iehhh@thbym&e@bn dad @tﬂtlﬁ“ of data
col | ect, what other |nteII|gent targeted data agent to
to ocouf pgakie vaHass pias Praeiaibip drolne laaenthanf velit efhus. if the voltage
bias el EALRs dvel V3R £RDR) m‘eg{v 3&@@1&”&@*‘1@%@5} <ERH! élQ&ta!GQIQ( is
and” st ori ng cbtanaybe nam cal det er m ne
triggesdd. di iﬁgnmlmﬁmwmlu@mﬂshdevwhhaaysizthﬁtz noumy whienel ingludiog but are not
- ‘gxangj‘ €. .an i nt el I et ed data agey ‘ atoa oo
limited Ay 437 R & fsa e goife gbé ‘éHC‘l h‘@i s o g dalaparat Wdrigger. and
the rdRbRAGANE dARYolidedude an al gorithmthat provides
I'nstructions when the sensor should begin collecting
aprals da n U ,
[Par dc'ﬂ?l ecihl?zri]n WB@& d%ﬁ@ﬁ}aﬁécﬁdg{& ?i &ﬁﬁ’ﬁ?& ﬁ Hé%?ﬂ (!Ia;ti p\%\, be
dynartiypiéy @ffiefdaneﬂ shaulidinh @mm eC b&dder Iih\e ddeltidbn ahereti)€or exampte, an

. algorith i ncl ude instruction o
intellighg (a5 RAHESTB & B FRNSa R AFER I AR U e gata

agent %JLQQ&’V{;&@&{‘Q m"i"{lhlrpi‘fﬁt freliavamte @c@&)ﬂq el @1&3(2‘.@!150? Qﬁcﬁﬁld 884
ed. [Para 32] Also, the sliding wi ndow nethod na

wiiecahg@iw duor. evhgt tped aff datethe varor eiamai bocdieciend. ked thedraduercy at

which 661”1 8{:{@3‘? %t\?(rétr( mlsgmH}:dq}L "é‘é &%h(gp n ziqgag{yzpﬁn\l%ﬁgij‘}gng%mv include
instrubli ASHBLARL AERE AnAGHEQARLREPLARS afd ¥RLABOSVDE. BROsIRlng window
nmore, the frequency at which the data is collected may

methaslealomerelagasd dute tebeegliGtadiaod seebnds. Al so, additi onal
data, such as tenperature, pressure, etc., may be
[Paracel]| ect‘éd} therslidmgenipddiv rmﬂhqd the akﬂdnﬁ frereptantipp aée\aﬁi data to be

cottecih SRt St T B SIS ala G e fostol St Sy 10

microfdbohdP! Bodde@Swhehl Ha B ROMes@ink: QpBhedt BheY Ataglir asd er more,
be collected and stored and thé systemto renove

the frgqueetyetariticlode aiﬁta[ipa@iém@]mam@ unmﬁewﬂﬂ@ AVETRY hierdsesandp. Alse,
addingﬂgeldt?lt é)ucﬂ awuhagw& {‘I r b G x'g;t' %tc,t f}g é’g i%%mé ?in an embodiment, the

CUSSI ons ur'e

differeiThQehs WEdhta vy tiargeteds g ahazecmé be&b# Qﬁh&fe@l‘d{ﬁ"@ﬁ@ukaﬁx that may
In other words, Figure 3 shows _an overall view of how

make SORYFHOB RGP t?fawdwmw cliee Wig megiodrlosnion plagihdata to be
mzm@&ﬁ%ﬁiﬁh&% &%gg%&ﬁgp%ﬂ%ﬂ%%né@a&é»dattaoo' S, subsystens,

nd SENnsors rgeted data architecture

{Par ‘%T%Er al I)i thi:«:/ ;rb feHF 1 nay %gﬁ]sﬁ &mi(l%gts&eogn lmg]d%te:?mglu? %ﬁéwqu c"imd

disc u%Qﬂ)&E 130 &ilva ﬁgﬂl&tMﬂ& s3d Bn E@bGimehnNkedgetanghebllection
_intranet). Each tool may have a plurali ty of
architggipey dp eHgT REsutlizhty, 3 stopvsengvprad vigse! how a host server may

communicate with different plasma processing system components {e.g., tools, subsvstems,
and sensors}.

{Para 34] A targeted data architecture 300 may include a host 302 interacting with a
plurality of tools, including tool 304, tool 306, and tool 308 via a network 316 {e.g, internet

-
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subsystem 310, RF subsystem 312, pressure subsystem
314, etc. Each tool and/or subsystem nay have a
w@basahisry of sensors (320, 322, 324, 326, 328PCBBS2007/078575
332, 334, 336, 338, 340, 342, 344, 346, and 348). The
and/oniapdaes). of achansiangy maial pbhByrasuvasienfsiotudiagl fot exdngod, ESC
and from.subsystemto subsystem Sone togls and/or

subsy stawsyést %h@u%yleﬂwe RiSPRITS B EHEM e 6L Reah Ortidor subsystem
: »s\/.ahl_ﬁlf»(mg(dee@ ﬁn;h %R8 342,

may }ggaggr@mﬂgﬁ \%%\gg 2848, e'f’?eg [%3 ; a@%]@h YRQ! :,tf, €3¢ YR8, 34

344, ?emsbmﬂi ent The hmnbem‘m) e quabmm Qe x@halmge dml m} tdue and from

twork is bi rectl onal,, rhsan exa dat a g
subsyEM BSVRY aRd B CHBSRH LB HAEIETS |ha¥%@0§u%§y§% g other.
The s@ﬁgz Htigglﬂ%i‘,y&ﬁ G RBEMB Ly 3L gﬁ(ﬂl;ﬂslntlh@%@ by axig ol ?na@tbt ReBLcted.
. Each sensor may include the ability to collect
5 sur a { §
{F aug%ﬂl ec?‘qglgg 1E gﬁﬁyt %Izﬁ%gftngﬁ{nﬁgﬁnge gﬁ%&ﬁﬁ tiﬂe][;geéugi is
bidirebmoraholnher exaxahy kiem nsersord eoay abesane npqrfewnﬁg the related subsystem
faormati on. Lrom t he ost server
and {(b)p

Nars §;3I1\% & U‘H%Wfﬁé %ﬁ%le 8t We*n‘ ’geniﬁiaé senfpfgnay inciude the
abitity RLd o'li@&qgcdsf‘fc@ﬁﬂ%dt%%g\nn% 9 QM@& R pH&@&s%? RSQficbaind hemdk the data
‘col I ection behavi or exanpl e such data includes
that 1%%5@1@}13@(? et n men‘}peg @x @npk LORVE mdgi atactootihe ctfednation from the
er e, _Statistical

host s G E AReD et P RAS e P Bl 4B 81 i S gy B PN B eiaformarion

may RPBHARS senhfiad@n blectith Rhaebodk MR plel Tk d:@eMudes recipe start,
tar geted data agents (350, 352, 354 356, 358, 360,

recipelay, sagey dapellegegelsgylpre. 3’?523%1@481%‘7681{2@78“ 138 pregges that has

been (f"h‘i" ﬁ?ﬁam&&%m@%g% m@n%m%%) may be distributed

such as host 302, tool 304,

[Para iﬁ@syg?%h? SRBodiinht baHTsY a6 Taptenf IRINE Brguise. 355,

360, ’%ﬁsmsml y70neziwebtd gemtaa’twaﬁmt‘gﬁ a,gl@tmagﬁmmpew may
onponent's, the nunber of intelli gent targeted data
be di&érgtéw%fhmhvtar%n netORh Sestatrpiost ‘@F’f@b Bt dedd F81iRoH3p, ESC
e,,Ro. | L3y, e t 3
sub%ybﬁ%\ﬁl a]{@o%;enqtu%% bg :‘%m 4 gat%td ?illcégn rgg)tet 3 aﬁg\éﬁ\ﬁ%ne ﬂ‘.hoxw
mostl{ 3bSinad 39 ECDrgm[xPﬂJta cz&%l]t pbi @uipendntS HAWEumbe @nintellizent mrutﬁd

enbodi ment a block di a?r am showi ng one exanpl e. of how
data appte ey Jent lpap garmaledRE avbrysRes’ %ﬁ?a‘b@‘érﬂﬁlféﬁﬁgﬁet‘%‘w geted data

agent% aﬁb@é& NG SIRT, gcb\d!%}\% w0 utttgﬂ’lﬂelétqg& g@ﬁ ﬁjQﬁ &%ngg ?@beeg\dt 92y,

a host server via a net
|Pars Isgllgls;g?g%vr\gigygf% %pgméﬂzng%ﬁb S%?DLE IEmA' ngm Sy &1@1&?}%? %xfmﬁp eof
how is@NRenSalpdkd dadkldens rndméblaﬁémpibmiad @taﬂmpmd »anaﬁal datal Atool 406
of intelligent targeted data agents (420, 422, 424,
may bgzpgnneppe! toadyst :43&2.1" 4gﬂam45§g)m y“He vpgtl(?q Wiy @H,luda, two
t S‘{L’"'i 8y nave d
mb“h@}}]i?g@hgw%tg@eﬁ% W? Il[(eﬁélx g’%&l?se%%lgeﬁ?z t..?@r bli‘i}p\%tei‘ﬂ L gjay have a
pluralopef ernsomr €l 1, danscdcld By Mﬁﬂdltm dpliciiss eblmlnaéhsemm targeted data
nsd,}u,c e evice hat measur es, condi tio
ogerts o ~~sﬁéﬁéﬁ~<*or2’f‘> “% 4aaqp<f*513m s S SR Eb B bRE. R
netwepe formand transforns the signal data into another
form Exanples of transducers include, but are not
{Paral 3&11‘ t e ohgdemtbe mbodiop Ivéswtzm frreasupde, samped Bt wae include one or

tet er, asur ressure se
more ¥ anqducers 4§8 Rs TREREFhet herem S F RS zce%hatt measures
conditions and/or signal data of a plasma processing component in one form and transforms the

signal data into another form. Examples of transducers include, but are not limited to,

o



nmeasure currents, etc. [Para 39] Sensor 416 may al so
include intelligent targeted data agent 452.

WO paoslohdsgent targeted data agent 452 nmay i ncl UPET/ORBOT07S575
nore al gorithnms defining the condition(s) under which
thermdahpldvay nkesgokdngatradke, Veluasdistd aasurat ekddeg@aisure sensors to

targeted data agent 452 may al so define, but are not
measy'e fPFEHN Y the type of data to collect, what other
intelligent targeted data agent to trigger, and the
{Paraf ¥ queneyusef 4theay atsa iedidedptedtzent W%de@@éhﬁﬂiéi 452, Intelligen
targuté@'daetlg d%‘%ﬁ]%%a g ?cgecg%:(ﬁ é"%%gﬁi o?l onn@(m rtlggqgmflpgm(s} woder

whicH dm'eh}btf genblidcesdgah eddidat anrypRty tﬁﬁ&teﬁf&%&t@ﬁxeﬂm‘i“’\&ﬁﬁ\eﬁi so define,
(e.g@ij when the voltage is 200 volts or nore, 8
but arg gp Wattpthiy: He ibwfyiﬁ‘lﬁﬁ’wg%%s‘é%ﬁ%)‘ mtflfhgpg t@rrg}b; gata agent 1o
f)s\ S l S 8 ag¢
tri e@dl%tti'mgﬁg%ﬁg&sgfﬁ sfg gig “g%.%%&fé lfildig Ce?fngglg ﬁ lezl?%'}lﬁetﬁg? ta agent
452 rftdham Malhé(rmlliz}ahﬁtatéfEQMe comtiibit onshihaveclbgen targtted data agent

dat a in a rary data st or.age
432 %& 4 d&wi?ﬁK Fen¥b ”ﬁwh@@ﬁg%& e P e grble St o every 10
microSQIAMN)I cation system 460 which may al | ow sensor 416 to
communi cate with host server 402 and ot her plasm
JPlRCES o r n
[Par uﬁﬁ di ?% n?dtﬁ&%?e %P&Eﬁh 1?1'3% 2‘?&5%&% e“}&)ﬁgﬁg agwgn%ﬂéglch InfHle sensor
416 ta nﬂ]euxﬂalddmr}é%etthﬁdimmﬁm i estefold Lbllmrﬁedl ancaroekangl leyve aeen met. The
ond al gorithmmay require data to be ¢

|1
dota AR SHTILF BEBOBHA SAIBHCA TR AHpRrsird (5 8601 416 may also
mdua@%&ﬁﬁm@htﬂh&b%Em 460 H08s Sl WBbd Q&m\ﬂm@ft‘?u{@ﬁtﬁnﬁrn@ﬂa with host
one algorithmis triggered, then the al gorithmthat
server dQuindeshear pesmeprograngibempangniveyp teevappitied. In the
exanpl e above, since both algorithns are net, than
{Par adﬁﬂ a i $n eobhbcdiednainitiigettitirgetbd douapey 4B mavhieclaéecmod: than

one rﬂ&pl&gar Iétnlg{gnd?\d 1ﬁg g Pﬁ%ég gg)gz?}}qg ?fgﬁ I(rfg(?tt ref,acgig{]:w btJ}:%liLuﬂ? every 9

m;cro@c‘%ﬁ@@%ﬁ&ﬂqg Xem;LéD AL ggb d@r‘reé@&ﬁ ih ‘s&em th% Qﬁ‘ Vﬁ%@?ﬁ\ t@ﬁé fhore than

agent he conponent
one alignti i lsgegskfn eda ﬂ@mt ibd ai@atzﬁma@emeqnm@h tben‘m‘s% aﬁzh!etdi:; that be

applietdhjn BlgeltWeg\lz}{ngEeeagt \%ﬂf%retb g\,lag %?et mgta ¥ hag é!ﬁga& ga ?en,ted at the time
frequdb st € Bichnd ALA M ROk SO n‘hdﬂo&inoﬁds@m&d df eathé BeRtency of the
targeted data agent 432 of sensor 414 may not begi n
first atuoritiee (¢ g S Pywiarecdadsd. unl ess intel ligent targeted
data agent 430 sends a signal. However, intelligent
{Paratdd] get éa idadigzeayenictetBiamyent srannt ¢rrhaeﬁ‘éaz ¢hamtpontiten which

the 11\%@2:08? mg{!%,g {r M 2%%8{1%%9 ggé{:f‘l{ ent%}éﬁg nte gégigitaa ‘T%&{J&'&U}%m may
also aBfeSNBVBehal br 3P D@}‘ifp&ﬂhqﬂ*ﬁx@hﬁ éa OWsd bl J«db@ﬁ?émi ARk &bls. Inan
data agents may be enplo fo dynam ca et erm ne

L\mnmhgnmﬂggeal etk d dibezesbt] .,e@itsgdwgﬁ(yti @rp@ﬂ"@@&glaadluhng signal data
unless m#} e%({) ar%ege”yv Jata ueng—ig[?%%% Mgzge%(m;e»e{ ug&gl mam lg g,?teg data

ata

wmm@o nﬁ‘i?(i bmbiatieddilv-gent! hasgehe dlg@ﬂﬂﬂn agendtSgent lir@ed data agent 452
experts have indicated thatwhen vol tage bias
of “ef‘d‘é‘t'é“)s’h“e\ﬁée‘h"‘i‘%‘eéeak situation such as a plot 520 a

_ condi ti on has been net i o
[Para 43] Figure 5 shows, i an embodiment, how intelligent targeted data agents may bhe

emploved to dvnanucally determine when data need to be collected and stored via g sliding
window. The process engineers may define the condition under which data may be collected
and stored for each intelligent targeted data agents. In an example, experts have indicated that
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and data shoul d be kept and stored. Wen the data is
kept and stored, the data collected 500 mlliseconds
whedosnesand after the event should al so be kepeCT/UR20a11078575
exanple, at time n +2200 the data that is being
when p@@ﬂ.&iﬁﬁﬁa danditeateswionabk tikeidasachn®y, Pet 130e; @nditon hibBeen met
ata contjnues collecting until, the event has ended

and d(\ﬂfl Shigiteh lpg{;ugg)md P/‘fﬁ’reéjdd"M’FlbWQ detads Hertand plorsds bis data collecied 500
n , Dl +338% n +2200 ¢
it LS L S ORI B 200
data tkm li$ satepr qdnwdn ndioatbOhanibk ldesesonetsthbefane Thhdate ventinues

17 t hat s not | eva be, di scar
w*@w&fﬂé&f b CERGTHF ACBI Hrel ST kst 0@@5@}}4‘%%&“
beford Q- dym@rﬂn@lﬂkiu&’ {{Qxﬁ,t 3?{ Wb@ﬁh\‘}hgﬂﬂ ndalcr B &AM hd Jiﬁd DREHS: been

to be collected and stored. This nethod al so all ows
collectarprivote 5S¢t awiiberondybeforetthec ol (feee o ORhtat whenot relevant may
be disg ﬂ t|on is nmet. In an exanple, prior to the
¢ S bﬁtl on being net, data has been collected at every

econds.. wever, when the intel]igent
i*’«“‘-‘tg‘ﬂ get QJ& R - *‘@"*{Q’f aﬁﬁwéamﬁam wawrfsmg%sh Y dgieigpjne when a
data sﬁftdrﬁ“f% ﬂ(c,cli\ | hd dFrecRn gnd Ahag. ﬁ%@ﬁ{ﬁﬁd Q%&%ilb@?%r'ﬁé@ %ranuldnt\

in a d|t|on to collecting voltage bias data wh
in Hgtf.,hﬁum@nd? teinoke fadrat s gt b onakoght ariesiwche agdition bung met,

t epper at.ur.e r‘es,s e, .etc. also have t DE. e oetad dat
catn RS PRELUE S r AR B0 St o Tl e ety rrmeted data
is trigg @kl QL6 2@ Ry b RDBELc AR ERE SHR{RORA OATBNERrts have identified

irrelevant” data. [Para 45] Figures 3-5 show that by
that iresgsiiioy tagoll prtigizvio @gﬁbxwaq}eg@pégn dutcandigentspet, additional data (such
as wnh)%&ﬁn%ggg%?}?eﬁ‘é@ﬁpas. %@gf) v &8 %E c%fik,g@.f{% bﬁﬁs“ wgiﬁj}?ﬁ £ ﬁ{bl@« relevant
data 0B WEtdctedByid pusdd, Rgd tihey Eiﬁiﬂ&b lrésgencier ete@mﬁthﬁh\/ arious

pl asma processi ng conponents, including the sensors,
{Par aVW] ch measey £53RGy 6ok beehpilyaahdatadr afRAR! 484 SUARL intelligence

data may be col | ected.” Instead of trying to collect a

whichtshitic ﬁ%}j mes prendgibriaHEst spEver mow toey ineddaduted throughout the
net»xcf?fr %v lpm;iﬁxgu 16%@@3}1&8{% the.g»a%m\ )Jag%grwlx%%a n‘fv’ %ﬁ‘%’“ﬁ%‘fg}f including

the se bﬁ);@&i itﬁcf;}e&u&n&‘iuﬁddﬁk&dgu{al:’a&t& Aok r8egim da@ mehavsiiefed.
an enmbodi mept, a method for storing data that may be
Instead s Padteda cptiess aivattam) qugbﬁit da@?a%@'t“é‘u nefated cAgRhS p%ﬁf@ ming
troub E%%{DEE@%?‘*"‘%S% ’stagpgz%ég@() .!&%ggh%% f\}ded%ﬁﬂr‘}ﬂ% e tegaﬂéﬁ‘?ﬁ%’lxsbe
collectduieangrsasessi ng of a batch of substrat es to be
forwarded to a host server (i.e., database 608).
[Paralig]i Ng FRAOEESHoRY in an phbiddinetty a oletital far RO nPdata that may be
col |l ected, However, data that may be col | ected when an
coltecjoeh g 1@@4& guphw&g{u‘éidk%%g MEGER RO 1 2ggrpd) gleprsyier the situation

W hern’i[‘?, QF&%@%&) 03 %4 rﬁq{f)%“?{]{\a&ego foo 1€ ﬁﬂi@m{ ﬂ?g }3%&»5%% of a

ected.  Sitice data col l'ected duri ng
batch pt adagsicng t(eefmgu ardedhem hot edr-érgeat d;ttairgebe&} datrmpggentssing, a

t trigger enerally not n
piural Béf"f 8?‘f‘n”ﬁ’é %rcé’ﬁﬁ‘t%‘ghgg FYH; © ’é% Bt mgy ﬁémg%f“gl whenangntelligent

tar <ret5@&étf1 QLR ARY; D6 o8 PUNERER %Q%%tﬁe}’%né@g o BRI UM Ray be collected.
anal ysi's less efficient.[Para 47] I ist ead, the raw

Slncndiatﬁoﬁagmbéumlgrmmkmimaﬂmvgt at, imdiei etbl! lgandm‘&,ait:d dris dﬁmt is not
tri 05‘@{% Q’E‘IHE}H;H ngEEd ?(213‘} gﬁgﬁ%tg}n%lb}&sﬂf‘ 8‘1 ggii I}U e d%&‘t 10 118 raw

form may be counterproductive and make future analvsis less efficient.
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data every 500 m | liseconds. After collecting the
data, the system may summarize the data, perform
wat@siogxsrzal anal ysis, and discard the raw dat BCEUSI097/078575
pre-defined set of tinme (e.g., one second).
[ParaStAat i stieald, thataw gay rhachasdemarimy ianl 8gatidical alldnled on@Mmay be
average, a mean, etc. By storing the raw data as

pedmé}tegtqnst{liz dafp igfaqaah dmam Py ot Bk ﬁﬁ{l EFHIRIBGGRSTRED may collect

data REQERPIMNOIR ARELOREITE Bl e DO HRL: U data,
t hough unnecessary det ai ornatron a

perfopr acgsshhngalvals, el dienmydd.rafy Eama.x 48] prégletand foeof tme (e.g., one

eciated fromthe, foregoi ng, enbodi nents of the

secon ORI TGH i R e SURU 440 8 GG Bt REde. 4 meen, eic. By
stort narl&r\'ake&zw K8t SR YRSk Vel ttﬁ@sﬂ%ﬁi%mi%ﬁgﬁl@ A eSENBHF Ssubstrate

of plasma processing systeminto intelligent data
may sgatthemmmtgm@m ‘geboudl eimetdrearyrdetdnd ifpvrattonghoutttheprocessing

"b> owl edge and skill of the human experts are

rmay ﬁﬁ@BPHé ated into algorithms that may be stored in the
. Plgsma processing s tem as |nteII| ent .targefed.data
Paran e ARIE D8P HEo O DGR PEEY b g Con enable

the tafleQui A8 R lg&ﬁ‘ﬁﬁmgﬂc@wré PUSamlLlie Yr%%m@ﬁ' @fd?l’idrg E%Hk@ﬁ plasma
process data of aberrations may be col |l ected and
procestigy gdthyx{Q:mpﬂqunhgatd gtthetimpdewdeki Negh de @e@t@bhgnuun the

lcnowféﬁgg élggxrééﬂ fzﬁ@}% émlufvi'z %%ﬁ%ﬂi?qxg%ﬁmgﬁﬁp%ﬁ?c{ i\;gn a5 CEFH%IPC% mm be stored

in the tp'I&kiﬁ' [£6AQahLE B QS RSS! Yk bR 8D ﬁtﬁdnﬁi ¥t dt@i\ﬁ@ it&fﬁcgmdm ons of
the skill required by the end-users. [Para 49] | e

collecting §ndl HoEne PR agth don, Wy am BT KRty REces @é&x@r@ﬁnatmrn

may LrL% 1 {t&f gnocﬁggggl g%ryéémf ﬁ;}? 85’(? at V\ﬁﬁl I A 9(%;* e $?ﬁ1mmtrsn the targeted

data Lsﬂﬁﬁﬁn(afdﬁthtlﬁ;d inviemdek e effiti eﬁh%ﬂdd:i&hﬁ@nb&t stahedodthathooting
there are many alternative ways _ of |nplenent|ng t he

procegev HEgRid gﬁ@t*@éé’dﬁ?ﬂé@%%b% rﬁt(ﬁé%bbélénmdrqw@nt i on.

_ Al t hough various exanples are prOV|ded herein, it is

{Paraj 4 endg iteridits inyrodien dnabgsnalostsded i gsmp at for erahpetterod

embolfgThlL At DL ERRRC o 0L NS T MUEILL s FUERNON WD e scope

of thin@k eine ﬁp&lﬁs}&&ﬁdﬁt@&@;ﬂ&t fhdethefe dré Maby m@nm@r \&A‘J& of implementing
i nvention, which |s expressed .in the clains. IS

the methedsgradiatardddhe REee Fe epbpt owt%‘%ﬁﬁéﬁﬂbeﬁ‘a&}pé‘f‘lﬁe provided
her earp ?t i ﬂittﬁ{dgfi L heS el Qz‘j&l M éﬂﬁﬂuéumé %{H{P P ﬂk 's.ﬂﬂxs‘mbpett to the
rnmut ati1 ons, and e en S as
v cnsqm rFurttandhs xﬁmauoé pt{h e;k*iﬂle&mmtarlmn’mmﬁmmm ;tﬁLAid\tEéi Mhdt employed

data coll ecti

10 consBif PELMEA™S & 60l Taet <Py BEBAS Ry BREAM (e AP aeas Deretore
111&:1&?1@1@@%%! R oRYRL: ﬁmn&%'ﬂ)ﬁﬁﬁ bBGieprdal & :E@ibhi%g Qe A8kations,

a plurality of plasma processing conmponent s "having a
permyshtura) andyeqefvabetiserlsl subh thh &te spichaof scopt df fhke praknitigyvention.

of plasma processi ng conponents having at | east one

sensor of said plurality of sensors, each of said

sensors inplenenting at |east one intelligent targeted

data agent that governs sensor data collection

behavi or;
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a comuni cati on network coupling said data collection
host and said plurality of sensors for bi-directiona
W@ ooosimscat i on such that a given sensor of sai BCT/US2007/078575
plurality of sensors receive information fromsaid
data col I ection host pert@LniNgE to plasma processing
systen1cond|t|ons occurring el sewhere fromsaid given
Whaidgglagped 8ai d i nf ormation received from said data
col | ection host causing said given processor to
collect sensor in a first manner different froma
{. sdcangimatanecolienpiroyrsttnbyond@iickdIe nslbrct pracessisteaiata 1in a plasma
rece|V|n9 said .information fromsaid data collection
Proceiyis sYSent $REPHSPEet ed data col | ection system of claim
1,vwhereliBasaimhssecond manner differs fromsaid first
manner in frequency of data collection. 3. The
t arp@e tlett o atﬁm@@mw@ﬁmmmlsmleemh@f mglaaﬂmauum @m@arﬁ such that

each c? RALc t@‘ﬁépgfmnz‘il T‘S}L{ggxlr&g%{e‘kr amnaomﬁaﬁ? By }Jﬂgg‘é?"é‘&t cd%tsgmm ui said
plural@@lof 8&lsbRNe:8Y BF Y 0dnsehsahiMekhoMias ai Ras dhe ;188520 targeted data
manner enpl oys a slidin &Wl ndow approach for data
agent gl Reverioyens®. dapheliegigeltabavigit a col | ecti on syst em of
cI al ] e o)
u.}ml@%g@lg%i‘? h?tﬁaf(}@? ?sm_g) 1% ngr%g’éﬁtcre JE{}{R%%%{‘{;% Qg %8@#{& of

sensotbabg&t-(ﬂd,udaﬁa’:l coabligtdation sshstem Gt cri:slemcmcl syl @k‘t&ﬂﬂﬂw of sensors
Salg first_manner represents an inactive sensor state,
TECeiVE AR PTE RED mﬁaﬁ‘ﬁéﬁ(ﬂ‘rfe#ﬁ@s&éwqurq@eﬁa‘ﬁ%m Rlasmgpprgsessing syStem
umd:%&?st&tmﬂnggﬂ sa% al9ehs 9*11@%\%11‘391 o8 GLidQRE é’f‘é‘xﬁﬁ&meeéu &d BbMW said
wherein~sai d given sensor enters sald active sensor
data collatiienfhioeimasaingl sild goten \peoeis or caleat *eusmrh xy a aafrd;iemarman different
ven,sensor cei,yes sai d informati
from % sheged B’&“H%{te&’ii%‘lﬁld AN i ] B’f”%?‘hﬁ““ “i‘dv\ﬁfé‘f"gf‘*ﬁm from said
data coRbGicdinkgn sensor is configured to nmeasure one of
t enper ature, voltage and current.9. The targeted data
2. cdbE e&nwt@ﬁ*]d@svstﬂémzoﬂ systenh of daoh éneiencis adid sefiond mapeasdfters from
xazh‘n%n e PSR s ‘;W gured to process data
¢ I’I‘}sf“ &b‘?‘%ﬁo‘ e '&€hdor . 10. The targeted data

3. cahbesbéieNd@y sbierioh sedi@h B Salhe reicieis 8hid sPiRd @e8@Er disfers from
configured to generate statistics fromsaid data

said tggrpaneed thy egiol dgpvalicdehsor. 11. The targeted data
4, quhlz‘?ﬁt étg@ daﬁX %B{?&;sz 5\(;41&}3 r& grldv‘@f? 8l e?efxﬁ@lx g sécrbfnﬁ 1'?“?151 Oé}npmys a

Slidﬁ'}ﬁl\\gﬂﬂ:&m aﬂ;ﬁoacﬁfnﬁdidmdolfsnnm@ol I ect| ng subst rat e
Qcessin dat in a plas proceSS|ng system

C fargety date)lc FEPREY %equ plgiy tlya pe ﬁ@gpme@éﬁ:@wxf implements at
least tt,&%r &ﬁ%a%gwﬂ@ﬂ?g&gﬁ et&fdﬁa dfal ity of sensors such

each sensor of sald p urallty of sensors is
&, c 6“ lht: tokéted dat chldéastn systgant chyn dtwileeas taid hiesisemser repfesents an

i Iltjrall%g/ _gsensors)v\/netre n said gﬁuratlilty of
nac ‘é"e?f‘é% S-S S HUE R HYT B PR R AT D Akt sSte
7. The targeted data collection system of claim 7 wherein said given sensor enters said
active sensor state from said inactive sensor state only after said given sensor receives said
information.
3. The targeted data collection system of claim 1 wherein said given sensor 1s contigured

to measure one of temperature, voltage and current.



of said plasma processing system collecting, using a
gi ven sensor of said plurality of sensors, first
w@emsos2sdata in a first manner; thereafter recPCTURYPOHOTSSTS
said given sensor information froma data collection
9 hask jarga@bdl ditn ot yrabh emst@e Lt allalth DgvitepciAkaill @hsh sphasiiudes a
processi ng condition that occurred el sewhere from said
procegioy e RRREDR Progs it et legier Ay saldgi V& Tsepitel | i gent
10, tangehededaldc gel'%labn §8ﬁ 'o'f‘% Sth Wi Sakd, A A ¥Ehes BNSAE uumd to
a sensor data co Iec on behavi or of - sai gl ven senso
Uuuu&ushumhaﬁﬁsmhddgaMeanﬂnsmw&ﬁ@khentaneecond sensor

njﬁ? econd manner dl}ferent from sg‘%‘fierst N
hétf"‘r‘ ‘8ﬁ§? HPR SENETR Of el v ‘H&T@%F’ﬂ HPBRHHL Tepfesents one
tcb?}ﬂq{Jﬁ@W&ﬂl&q:»e'cﬂti%%lt' on pertaining to said second
sensor data to said data collection host. 13. The
12, rrét m&tov:bftorcdogrsmf&zsuwgﬁ@pm@sam dsecond lmarmppcdhing ey gem,
msaid first manner in frequency of data
wmp‘égﬁectl on. 14. The nethod of claim 12 wherein said
S @eRNgn ek ioh ;0818 ot QL &l dath k&l a0RPRGMitl BF tddors such that
type of data coll ect ed. 15. The method of cl a| m 12
each s &f Hoid pltdalds 06 pensaanh eontawsl eylgaq s PIEPn gt ks goppensor of
said pitg B V\g ag bet{sglr‘w gg&%m\/ sgLA @ﬁfn?'étgxnm s#_gfaerg;gx% t(zg;‘?}tgg&ldaet gﬁfstzt&%%:mn ponents
of sal@ipfafs@ﬁ@ﬁlmsfttzﬁdxlt,tcgent targeted data agents. 17. The
met hod of claim 12 wherejin said first manne
r SPFEEBEL SR PN TGOV W engdiuati el 3eusry ﬂé%e@ﬁaf data in a first

ma{mgagﬁ%f@fepresentl ng an active sensor state.18. The
et 05‘ claim 18 wherein said given sensor enters

S adceivargt :itt\sei dgensioenstratternhaiom Sai d damactlevensens eaid information
_.State F\fter sai d 9 n. sensor_rec |ve
pertai RS HAIEATESTS ProHRs e Bt CRP Lo R ES ot eiver
sensofll Ven sensor is configured to neasure one of
tenperature, voltage and current. 20. The method of
c khinguiR uphe a@uwngate&tggn Me&e@ém@@zramm@is@mgecé\\ ith said ut\ en
cessQqr..co SS data co cted, b

xmsug A SISO éﬁtg &,)lnuét%tl bcﬁi—ﬁ f & (s bﬁlgl Ty sEpsor & 1(5&%%&&%@#:} xcndor

collecly RESESRNsdrIlatOnf sgemnridni@egiMREah Srot Qld Sist B3nAdreBponsive 1o
~said first sensor data col l ected by said given sensor.

said roivViqh @B HFEtien: ®1dai m 12 wherein said i nformation

g t%ﬁiéz\éaﬁgxeg téﬁglﬁf%ﬁgx? 8%?:{& & m‘? ol ?agcf EéLBHd E‘cga%& Jd‘?P{Q;e@i ‘gg&ﬁa Offection
host. article of manufacture haV| ng t her eon conput er

' %%g %Peltheadn(g%llali@ i2 .ﬂs -atltecfiet?lr*-.EttldCslszi%fmdmwr differs from said first manner in
frequency of data collection.
14, The method of claim 12 wherein said second manner differs from said first mannerin
the type of data collected.
15, The method of claim 12 wherein said second manner emiploys a sliding window
approach for data collection.
16, The method of claim 12 wherein said given sensor implements at least two different
intelligent targeted dala agents,
17, The method of claim 12 wherein said first manner represents an inactive sensor state,

said second manner representing an active sensor state.
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manuf act ure havi ng thereon conputer readabl e code

t hat, when executed, governs data collection behavior
wW@R008/0$msor in a plasna processi ng system coP@I/UStNgYo078575

conput er readable code for collecting first sensor

18, dgha nigha dfiddin Mannetn sslnpubeknseadabl gicadesbatsor state from
receiving information froma data collectiqn host,
said iragiiye pERRO YHHE PBIY A06F baid RIVRE Se5ORteCrNaS RGBTt

19, phﬂﬁ mtfﬂgﬂg‘%@ﬁh} &Qd?giln &:ﬁgnﬂ&@ Ao QG cfn? 1&;1%8‘{\41@1&5@ one of

fromsaid given sensor an ata col l'ectl on ‘comran
tempergion, sdmka.daﬂamm@m ection host; conputer readable code

f col |l ect] ond sensor data in econd nmanner,
20, gt dregid 9fbRre ‘?W‘Ps)’?“rrﬁ\ﬁ‘ﬁe‘t‘“?@éé‘ﬁg\ﬁ‘;b\?é“ SsSEn cgntigured to
pww{@tﬁ&! Ldilégiu?t%k %nki%s&ﬁz"@hé&n fromsaid data collection
host, wherei h sai “d second manner differs fromsaid

210 filhe tnemimqin:émim ol mx\fm@agtsaxdnzec}@ﬁsca if eadigerdyto gknadait atatistics from
said b (%51 ) d HEH dby 2 L. dal “CO| | ected. 24. The
B Ao %‘f‘ \ih)j \t?i’l‘iaééf’ %‘I &P'm 23 wherein said second

22 MERB a{ea&rmmmmal 25k SENGa i i RERY @RPIach e Wl dta collection
collection. 25. The article of manufacture of claim 23

host roprasesisrpng aif dect e Sart prand apd Fespregditgiahn i nact i ve
23 S e\tnls,g ficiR tn?hﬁhuﬁ@t'u? ﬁiqugﬂﬂﬁ.uh@gp QSI(?PU!?PI%%?S é n@gt uﬁ‘[' Qé}ld ar t%cle of

Ive sensor manu
manufcRirdh&3nyihereh rosaldr giadgie setisbit, et onfcligdr g mﬁ data

measur e one of tenpperature, volt age and current. 27.
iecvﬁ% bghai |8 aGENSPRHLY HSRT BIGSFSSEILaVACDs CPTPTHRY
fﬁ'ﬁ gt ﬁ@éTP Gbr EQRLARL £ 088 &}!% g R PEEER &931 data
cte y sai d gl ven sensor. . e artic
nammﬁa!et wadabdé cmedum e@ﬂ%x \MGm@« mm(ai Gop mcrta&scs:ﬂi&gmdm w@t, said
| udes. gener a} tics fromsaid,.f ? sof
mfmnaegwg pertaining to at least ne n a p ASINA Processing condnmn that os:cune elsewhere
from said given sensor and a data collection command from said data collection host;
computer readable code for collecting second sensor data in a second manner different
from said first manner responsive to said receiving said information from said data collection
host, wherein said second manner differs from said first manner in at least one of a frequency
of data collection and a type of data collected.
24 The article of manufacture of elaim 23 wherein said second manner employs a sliding
window approach for data collection.
23 The article of manufacture of claim 23 whevein said first manner represents an inactive
sensor state, said second manner representing an active sensor state.
26, The article of manutactore of claim 23 wherein said given sensor 1s configured to
measure one of temperature, voltage and current.
27, The article of manufacture of claim 23 further comprising computer readable code for
processing data collected by said given sensar.

28, The article of manufacture of claim 27 wherein said processing data includes

generating statistics from said first sensor data.
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