TARGETED DATA COLLECTI ON ARCH TECTURE BACKGROUND OF

THE I NVENTI ON [ Para 1] Pl asna processi ng has conti nued

to evol ve as manufacturing conmpanies attenpt to stay

conpetitive in the sem conductor industry. To gain a

conpeTARGE THJ2 D AT GOLILECTIONARCHE TICTURE

effectively and efficiently troubl eshoot problens that

may arise. Troubl eshooting the problens generally

i nvol ves anal yzi ng data col |l ected during processing.

[Para 211 n pl aBACKGROIISD iQF TdHL ENVENIHON

continuously collected by a plurality of sensors. As

di scussed herein, sensor refers to a device that nay

be enmpl gyed to detect conditjons and/or signals of a.
[Pa”bﬁas ma Pg%sa@e%@?%n% BefronERted tpgvolyg semgnulgrtying eqmapanies attempt

e . "owill d t .

o s PR i AP auitb, aBeny Vi LB @ B, menufroturers
have gylst abhe toTtfestively enhgfinently rayblbehoaspreblepls ¢haa snag agias

l.ine or nma as conplex as the entire proce . .
Troublghgrine flﬁﬁr%?%&%@e@gsén Vs agRRE ShiagalIe i iring rgocessing.
bei ng col | ected by the sensqors have increased in i
[Parg Zeent [jempma pressesis: datrdy ketameqntinaeushoeollepigd oy plurality of
SRS4; : j r f..Cj f i v
sns 2585t ESOTLAR L0} . 0R16 SLILET G ORE, RSS! e
conditlatsarafe signakldfy place pradetdingicdmigmenol Romeasefof datasstonathe term

« _ds di,fficult to r?ad and understapd. In addition, the )
compogent f‘?’%lﬁt?ev%?ﬁﬁ BT Le 4 AR Elp-pRst SP@RRY ip 4 plasma processing

systed! fih@E, @lonl A& NI De HTRINAEG af £h5d A iofy Uetls@YABIexFR LR entire
streamfil és a | ong and arduous task. Further,
procegompdilat i ng data between data streamfiles my be
difficult, since a common key may not be avail abl e.
[Pard Har a 4| oyfeanid lantoatieofdiatctustsiro beingcgioced byshovas@n have
rall [ i ew of how a host server interaﬁts with

incre%gcggw&ceﬁ{t SEEs Ry XS pBIRAIAiship oy n SR Fases fansiated Into more

efficiiRRY SHEARL 1RNBleSRPBERY SinkRadhd Sl udid Jﬁﬁfﬁk‘océs)f RES aPd usually
data A host 102 nay be receiving data froma plurality

faced gfitht el gs, volumed efttategthatoe Hiffiouwt totread arkD@demtrdt doadditeh, the data

Tool s ;may include, but .are.pot lim.ted t etch to
from yiHOAR AP wieSeiey by ipisdtn GirtErensloqlip Bomaking TrEgwl Of relevant
data sEU88 YisdseBng ddDardddid, taskNAF Uit} coreREiNS HEEBeRRYN data stream files

i nclude, but are not limted to, electrostatic
may be dhigyltevice aonypeskeytramsnotdedvpilads ur e subsyst ens.

Each tool and/or subsystens may include a plurality of
[Paragdnsor sI'q fheiditatd dizcussipd, Fige, 1 shp@s ah 3@¢rall 3ezic 18w, 0f 16/ a host
LT -
collecOtiifREent THRs 5LAELr A Hobal02MRYy &ereé‘éﬁ@i'nlg@ma%cﬁ%ﬁ pHERBRS tools,

) upon the type of data that nmay be collecte
including tool 104, tool 106, and tool 108. Tools may include, but are not limited to, etch

tools, clean tools, and strip tools. Each tool may have subsystems (110, 112, and 114).
Subsystems may include, but are not limited to, electrostatic subsystems, RF subsystems, and
pressure subsystems. Each tool and/or subsystems may include a plurality of sensors (120,
122,124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, and 152). Some
tools and/or subsystems may have more sensors than other. The sensors that may be 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
exanpl e, sensors 120 may be collecting RF tinme data
[Parabj | e sBresiata th22irereglldbed byltheshiorg apersesstohestdd@la The data that are
uring t et chi f .a substrate. However, the
colteqiiifdstialfi: Goriided cilispe Sanbeh dn shoramde 1o il oty be

colle&ﬁlgq{ﬁti&%ﬂakt\ﬂ{ile"ﬁ.‘éﬁso@|1b YMa? he cBERing PhdsGiat atka Qﬁriﬁ%éﬂ‘ﬁ @fching of
12 th the cted

to be correlated w process data colle

a subplyate elgwever 2be piivass, dagacotieethd by keraorsi 12fland é22mey not lfve a key

at e._haye been col l.ected during,th tchin
that i e AT Rl B PSP e % iR B e cotteetea
by sehdte 1R2 OTRES etk Bolighar ichnidned! Bhes QP URIA N RIHARE BEBnRYected
be an arduous and conpl ex task. [Para

during fthe Sehing andion ql@pglirg tebiubst iaytheleprdisatierpefihe process data toward
troub@ﬁwtﬁg%%rm?m%;y bl ar@louk Qﬁ% oz lg§ ClsR. (e.g., process
engl neer . n o C? S % -

her wor ds, e e users first have

to determ.ne.the problem and . then identi.f et Lof
Pard B cos o AUREPRE R DL EE B atati vit Medtspuiaige paiEifket of the
end-uRér9Iod. 81 Brocd chpinb&e). 16 @Rk Woadse tHeRd Sisérd &rdt Bhve 13 Qetedhline the
rel evant data may have been col |l ected, despite the

problgand ghppudentidy thedype efipsecesndetn thpemer da releyant iy resplving the
S _ v h f
problg ST Kol PR R RS ARt D st MG g g colleted,
despifeRh¢ gast hisumd af@atalthat nidyehace bpdnecolleasdk Dhus, the end-users may have
troubl eshooting a problemusually involves a | ot of
the chfReenidelrmbRRe hogfo ARt R rit%%rm%mgéia@r red to
retrieve the necessary data streamfiles. Tine is also
[Para Hqui r &b 2 1§SH- e qamepletatesk aft trabiashoqtig & pypblemeisually involves a lot
. i s furt i :
o inf SHEYAOR, 3 Ber S S MO LSRN B B
Times4 ale@raghiré®®. mihbulsg ddthgrdamoties for dlie fefedufitl dagd) Oliinie YUty

.sqnet i nmes tagke weeks | f not nonths to resolve. In sone
requifgf KR GRIETRRE B, cofR@tion ReveeR et aldhe Yasionr ¢8R siggana hes. Thus,
he piBt 1 V. :
the pRLGB T AASHERGRERal MU BLPLFOARIRAIE b BRolve. Iy some
circumbtancesrtheicrers@rireddy trhahleshbot eoblenmmay exeede thettone given to
ltrEUblﬁthOt a problem Consider the situation
resOINRHAT BRI -or exanpl e, a de-chuck probl em may have

occurred. A first a de-chuck probl em has

tep 202 .
(Paraflen dEtet eahoysa Smng ﬁ‘@‘ﬁ Bt olfwha agepdaayrimast e to perform in
order td B81&ho Btend. &Biaﬁf@%@ltﬁa&ioﬂ Wik h! Rt @xdnﬁal?,%tdﬁ-chuck
S|tt|ngsta e on the chuc and the robot armof the

probl¢m amyfhave nowiuled. Wy fivg stepR0R gnéalchuck rbldedéras beemkietected via an

. situation, an_.experienc and skill ed process. engi.neer
aigniig Wt T R P AT BORMy Deet SPGB BN Taop Aine stable on
the chubk 8RMLEirbIRs ath 3T tHEB¥n R ol Ple Ry RIIHaBYEYL. TR (Y Hedhubie

. help with the troubl eshooting. The four i ndependent
situatigat an etpedenped iahé skiled/piopess gagnedr onayaxalins! that tiidry may be four

. ] Lignpen ata from.the transfer le,..(

indep@RMG Pl ARk B g 0o i RO P Th P Su'

troubleEtoting. (H) fRY eifepslieat datOMepmOTiesMafRdldR, fAEkMpleS@)
i nterface, and (4§ process npdul e consumabl e dat a.

dynampipgHgniygslatreliiem dhrelepnatss e dulene) ghactogptic@in( iprasssyraa from the
proce&em!)&ﬁét(?)de‘}eﬂt Y4 ?rgfﬁ%rbc%géa&'ogﬁ]lﬁ ‘and/or user interface, and (4) process

module consumable data.



Thus, the task of retrieving the data nmay require sone
time. In sone circunstances, the retrieval process may
take a few weeks if the data needs to be requested
fromother human adm nistrator. At a next step 204,

[Parz 9le endiusentiomay abraeetht dameareah fidesdndyolealbeat&B@ tariagselocations.

dat 0 he.probl.emati ¢ substrate in process nodul e
s 5% Bk 8wt PR ARR RGeS s iicitne oG B GR T Hgnees.the
retric@4l Protesy mAPIakE 8 EEW RvedRif HIRCAE LAY 1R re§YERY FdnbRSr human
data via process nodul e and/ or user intéerface event
admigjsiraiors tAteaipxt biele 204Atthaentenser giag par08 searble awhipcats ESCritage data

or o G YSRGS R e 205
the er@igketiBRY sé@yh ddtEidcat L&Y eldnt ERiRLHAS QiatdSce¥b@WS and/or user

. consunmabl e data, At a next step 210, the end-user may
interfagereyept qaffestiseBicldls s Ard aaxistepifiBothe sudraiseranay telsigvpgrocess module

j [ f r
cons S (0 1 00 LT ST {rBE TR £, L0 Tor ey
then diteenpt teetariebe the valieusssuaisusghle daty. Begnexttshep 240dthe ¥sd-user may
task of cor ?Iat'ng he data between_the various datg
attachiip BERPSS IP%‘%% © EHEOTCURMEE FretPR Gantskt Bfrmation rem qventpgd trace
data SRMRF & the tinme the data has been coll ected. However,
since process data nmay have been col |l ected at

idif er ' (& . 1 .
Par 1o e OGRS A SRR 40, B oy i
arduohsitesk obédretdting thkadata dttwewe the vaflOugddid steagofiids) Oné f@nmon

task of correlating the data based on tinme may be a |
meth‘?iﬁ‘E}krFPFrﬁ]é‘U%éﬁ P éﬂ@l@?reég%@@a H&ffqt@b%tbﬁ% tlsetsg o 1o Ve since
proce @Rl 1Y ARY: RRA HReched é:t”aﬁ"fé}%ﬁmggéﬂciegr(@. e$&hsbi g have

sonetines result in unsatisfactory concFusion. SUWARY
collecd dasd/ENTEON fePamcawhild Feneor 122 emdyi lowve cellataisdatd at eaery 500

o R T LR e SO S A
ConsqfuesiBs siolBleSHootifeh lplflaglgetnlﬁ ?ffag%%&Qn@@lcﬁg‘if?ﬁ»b@%ﬁﬂ&ﬁ@ce%ygfaﬁﬂhy

includes a data co on host. The targeted data
sometgppy weult wrinsgtisfactarsicgeclisien.udes a plurality of plasma
processi ng conponents having a plurality of sensors
such that each of the plurality of plasma processing
conponents has at | east one sensor of the plurality of
sensors. Each of SUMBMEARVYIGF INVENEION at | east one
intelligent targeted data agent that governs sensor
[Paraddfa caht @cleh@on REA&Y itdin enlhtirhéft d@tadr cdatt AatolieGion @ stem
system further includes a communi cation network
configaseghiojcalfeqt meocgating ¢t inctplrgne Prosessmgdystpa. Jihgtareeted dap

collecgilsg g)%te?n ﬁx&ﬁuc@s g'd%%%%g?ﬁr%glh:&g%? itegrg%tig&) Qaed %Sﬁecﬁi%g;sys?em also

sensor o ors receive
includen b turality ofi pfasmaptdeessiiad @ngntes having beiiralite ol 8énvbm Guch that

t o, plasma praocessi ng system conditions occurring .
cach o tEDHEEY PrRATEHRIOG B BRSBTS MGt [SASPRBETBROf the plurality of
£eGaLy k | '
s SRS LBy SR AL GRS e o
goverpy soswsiatagrotiattaonsbehavist. Trertameted diafafcetlecttonfsystamafurther includes a

second manner enpl oyed by the. given sensor priof to .
comnGEEGH G OHCLRPEY e B ol FOifRG HaHES BUrTBEE] ssheors for bi
directfd@sl conlim@idatibd lich AA04 Biotn KIRAAMENS lurdlideof RUEHS tRBives
, relates to a nmethod for collecting substrate N
informtion depsi thy date@lleetion hoistparainindioadainmgpregessiogsysine conditions

] | .nc ravi din plural ity of. intell ] t .
oceurfBt 98 GPE SR BABYAE APLAE B QL L Shih 25 coneion
host chia$ theagvensens®to ellebha 1¢dstd pdrtibl oPthe PeNENiSg dfta a first manner

controlled at least in part by at |east one sensor of

the plurality of sensors, wherein the plurality of
sensors are disposed at different conponents of the
pl asma processi ng system The method al so incl udes
col l ecting, using a given sensor of the plurality of
sensors, first sensor data in a first manner. The



[Para 13]1n yet another enbodi nent, the invention
relates to an article of manufacture having thereon
conmput er readable nedium The article of manufacture
havi ng t hereon conputer readabl e code that, when
differentefout edecogdvennar chatlayetidyl the bivem sdmebrepriooto mecei@ingahs or

in.a plasnma, pro eSSI system The article of
mfonﬁ%ﬁﬂﬁ’ftgf&?fheéla? nl&ﬂrputer readabl e code for
collecting first sensor data in a first manner. The

[Paragl2]j c| dn éIfOﬂheéﬁmeétmﬁrné the Byyentins ralaiss tee msthodrior elleating

subst%ﬁegﬁoéeg%e : n nY !rirg%sﬁlgfp%cg?s gﬁ% {e&qgh%lnggé® %g%dg%ﬁﬂogﬂmg a

plurality a$ iraeclpgant mgete\ay date aglértt bonplubdity oftsengoreshice ltise whdr ensor of the
fromthe given sensor and a data col |l ection n

pluralty GheHers S e BUETOrM PSS Bt erAoFE1o8 Ophe proralty of

sensof%?z%x%ﬁ{ tHE ?lufréﬂdf e Eens&g la%%c%@&%%ﬁéreﬁt%g%gh&@ 888e plasma

Second sensor data in a second manner
proceghifid sysent. Theamthhdsalm rwtudﬁamitqcting sipiopsi g\i/\e:ntsonioh ef the plurality

ece th |nf natlonf a
of serigy 1 o e e TE LR T o lid PBTHEr FRBHET R hpeciving
at the FREAQEndoR indérnl£id s tfrodD g dah c@lléch@ﬁ] UEACYe ﬁffoﬁ?dti%n pertaining to at
collection and a type of data coll ect ed. [ Para

least nlaqrnmr@@esalﬁa copditien thahoeenasd eksewhpase ﬁrp@stbﬁ givenvensof. ohhe method
yet al%g 1nclulags tﬂgr%girtérbcgg%glﬂ%cgfé a dgﬁve%ll teﬁl%er?t ar etdl?i%t d%\Mgtltzrs'%%lated

Scription conj nct on

with thé glvfeﬁ) kdrawd. N4 sérisoudas coll BRbIEFe HAOCR! BEgQ‘dn@EnsBHElch that the
Para 15] The present invention is illustrated

given 69*15\%90 @Pgészwéwénsoa Agfa it serpndvipner it difiereat figm the dirst manner
[ a |
oot 8, B AORACEATTEPA AQIRIRASS: ARUAD ALY
transmittingnh fomafiGapataibhgioghe sechbnd hanssr duta \be ézhth cbldgition host.
vi ew of how a host server interacts with sensors,

[Parasmkpsyslreya afblelt @AbElihonte Ol liR@htioh felfEsab tan taytRgs o Ohanufacture
data. 'Para 17]Figure 2 shows a sinple flow chart of
having ghereogsopmytes; @,dalﬁﬁyqqq% e yele9f mappfacture having thereon

computer readable code that, when executed, governs data collection behavior of a sensor in a
plasma processing system. The article of manufacture includes computer readable code for
collecting first sensor data in a first manner. The article of manufacture also includes computer
readable code for receiving information from a data collection host. The information pertains
to at least one of a plasma processing condition that occurred elsewhere from the given sensor
and a data collection command from the data collection host. The article of manufacture
further includes computer readable code for collecting second sensor data in a second manner
different from the first manner responsive to the receiving the information from the data
collection host, wherein the second manner differs from the first manner in at least one of a

frequency of data collection and a type of data collected.

[Para 14] These and other features of the present invention will be described in more
detail below in the detailed description of the invention and in conjunction with the following

figures.



order to troubl eshoot a problem [Para 181Figure 3
shows in an enbodi nent, a |ogic diagram of an overall
vi ew of how a host server may interact with different
pl asma processi ng system conponents. [Para 191Figure 4

shows, in aBRIBPODESERIPTRON OFK HE DRAWINGSM ng one
exanple of howintelligent targeted data agents may be
enpl oyed to gather and share data. [Para 20] Figure 5

Shaqws i i_ment,...a thaod_ of nam cal
Pars TR e b F R iU B PR e R SRR B et oy iy of
limitatiba, i tisd figliregohd gk vmphian@deabliddsgit én @hich li@dSefeRnénumerals
enbodi ment, a nethaod for storing data. DETAILED
refer {opgRRFFERENtOMIERBAVENTS [ Para 22] The present
invention will now be described in detail with _
[Para Wl er efitgure b skovsean aepddiogisniey oheeveahosiseivet mtracst with

senso%jsg g%ﬁ%?sﬁ%ﬁ% %@t%g%itg goﬁierc’tEl Wﬁ%%%t ’gflpgse § tha cl?alta{ ol 1 ow ng

NUMer ous spec S are set forth

i ,order to,provide a, thorough understanding of th .
IParapf’és en? I§UK 2 ﬁ}i“?‘?ﬁ{‘ 511“631%'}11?‘1“ CfEJFg‘ %%‘ﬁgqi éﬂ?f}‘?‘H rhave g" perform in
order e@oHedhb&h drbblehe art, that the present invention may

be practiced without sonic or all of these specific

[Paragﬁ%ai | ?i%ulr@?, Q& iniaﬂ%h%gﬁﬁeglt,vﬁlc) ic %gf iﬁ’xﬁ@v:*f:zal?{/i]%@isonf how a

[or structures have not been descri t ai
host servdemay mteratt witindi¢fesmapliabiya plygcising sybtempoapenénts.
i nventi on.
[Para 19] Figure 4 shows, in an embodiment, a block diagram showing one example of

how intelligent targeted data agents may be employed to gather and share data.

[Para 20] Figure 5 shows in an embodiment, a method of dynamically determining when

data need to be collected and stored via a sliding window.

[Para 21] Figure 6, shows in an embodiment, a method for storing data.

DETAILED DESCRIPTION OF EMBODIMENTS

[Para 22] The present invention will now be described in detail with reference to a few
embodiments thereof as illustrated in the accompanying drawings. In the following
description, numerous specific details are set forth in order to provide a thorough
understanding of the present invention. It will be apparent, however, to one skilled in the art,
that the present invention may be practiced without some or all of these specific details. In
other instances, well known process steps and/or structures have not been described in detail in

order to not unnecessarily obscure the present invention.

[Para 23] Various embodiments are described hereinbelow, including methods and
techniques. It should be kept in mind that the invention might also cover articles of
manufacture that includes a computer readable medium on which computer-readable
instructions for carrying out embodiments of the inventive technique are stored. The computer
readable medium may include, for example, semiconductor, magnetic, opto-magnetic, optical,

or other forms of computer readable medium for storing computer readable code. Further, the
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[ Para 23] Vari ous enbodi nents are descri bed

her ei nbel ow, including nmethods and techni ques. It

shoul d be kept in mnd that the invention m ght also

cover articles of manufacture that includes a conputer
inventien dalylatsorvedénappantusts fohprotiging embodiadatslo the invention. Such

I nstructi.ons .for carryin ut enbodi nents of the ..
apparp i g gt edisied dpdlprprospmmebiini ety ol kppgtaining to
embodBASHMTRY invektidHd ExahPles@F a%lp éﬁmiﬁ&ﬁk{g%%é%ral-pu ose

magnetic, opto-magnetic, optical, or other Tornms o
compgisirpud/er a desh e@mywiting de fiog wheromipnepragaip progranreediais reay
(T R s e P
adaptedgnid RtiouSusks gRRMIR WSenBMih&s s0@e alvestiid S,

dedi cated and/ or programmable, to carry out tasks

[ParPB4]t @i Nh Aok @nesRAd iRl IS $MBe hrRYER tdveRionEX 3IFRAES data
of 'such apparatus include a general - purpose conputer

colleciion/apthitactiesdilDAtADds povidediimyhikdndateeis whmmuajspted pr-diaeaiopally

roqra i.nclude a conbination qf .a
becwr N RET PR AR ok ome e e BB R ol aphapastoms). and
the seBbdre.UAL Sisaakapd BéleinOs pidaessihalsyoiem ihaslss, PR AbtNinfieed!ts, a plasma

enbodi nents of the invention. [Para 24]1n accordance .
procegjipgsystebaiidverieaning proprssipg sxeem. iMsee it ¢robndiments phjidie dryention,

1 r 'y
one of i SSUAGS! LAREHLLERLING, e BRERY Sl levn
granuldnelatao s, digcnesed htfelt, &ittllipeneagsicd data ygée RRfeQNPa0empster-
) %f.%@, toqL% aqﬂ:sub ystens), and the sensors. As
implegjenteddugthoior eolfpcting fitdcessi ng syst em i ncl udes, but is
not limted to, a plasma processing systemand a
[Parac}Mani Agthiy ércameph yariqustimplenyngsions mag b diseyasert wsieg plasma

o tion, o f F ¢
proceb s ST AR yPho JHE PRS0l BERBHAR Gom and
may indhéwelndinigg steharnstaid the\dsaissionsse theasr s8ieRamples and the invention
intelh%qgnt targeted data agent refers to a
r‘ =

isnmé%ﬁﬁﬁt .?ﬁﬁWQW%HF@ﬁnﬁéthod for collecting data. [Para
[Para2fl}! N Thi$ o BSHARAL of NNl Rt Hﬂﬁt’aggﬁelcg@}f aRSitecture is a

di scussed using plasnma processing System
netwdrk ygtanm onwhichwewetrserves ismonnuri¢atiolg tvathathp b asomg plasma processing

rocessi syst em and i ncl.ude. cl eani.ng system .
comp{iRfEA R E%Th ML TR P P RE R e S h R e
networl keilik@fohd. MOhn b€ dhdNost BEvERIPbESONRAEIENE & ying process

[Para 261l n an enbodinment of the invention, the

data from fetvatiodatcasad| Cerversshy, dreciehsass may de irgrieving infpmiation from the
| S, conmmuni cating with

' ich a host server is
A T L e N e i R
sor [ embadi nent, the infornation bein .
Parad7ly onGopsitsr g RO DSPRIIS Tt amat ea%am? pr%e%éﬁ?g chamber is
etchin@ WM f sib@rafQS DuSAE YIRS etbfig BRCERNS bR ¥f dRELBiay bBYollected
process data fromthe various sensors. Conversely, the

in the pains ant-s Imanexgmples dath @bowigoitagedyiasisicotedtedometsheeciob t If the

V, th I rogcessi ng co nents,.and other ..
proceffeGhes ot Bolt, 3500l 8RS P G FRARRRr RO PhlbEegpas.
Howeexaapligalitd opbésnBropés de@st BY peRaFDaEmpérature, etc.), besides the
voltage bias, may also be collected. Thus, a considerable amount of data are being collected

and stored by the time the etching process has completed.

[Para 28] Unlike the prior art, a vast amount of trivial data is not collected. Instead, the

present invention focuses on collecting a large amount of data when specific conditions are
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etching a batch of substrates. During the etching

process, a plurality of data may be collected in the

prior art. In an exanple, data about voltage bias is

coll ected every second. If the processing takes one
met. Aowontr8la06 catalitoristuade widviesdneen neayl doledt@dd ftore datts intelhigent

t age bhi as ver, a_plurality of othe roce

tafge‘agtdata( ey are&l%@él&?fgthr%%hﬁ@r%? fFaorla i &) empediinges 1 i example,
one of Rl @8R REARS tarf BRI BltS Qge*ﬂ% f8) f)ée&ltst‘?i@uteaw ﬁwe Hdst server, the tools, the

consi der abl e afmount of data are being collected and
subsysteorseandiyr théreensonye Théeursberhif| mgekbugwe&geﬂaadata eppitemeyl vary. In

Para 28] Unli ke the prior, art vast a nt of
an explBl5 s Srd o B el ttod RrtibinS VRHE SssPlucappy have s
intelligeiebtde@d daRCige@s. on col lecting a lar ge amount of data
when specific conditions are net. To control the
Par£9di IF0RE iHAASEN WHb&EI S8R 804SR nfiYhatObh 1o defi
[Par E?a |ntefllggﬁ% t%r eted %atgﬁg gh?é f?gn%?gﬁéfbu eflnmg
the cqrhlntmm@fﬁ @uﬂeﬂmcmélewckggemtﬁa@nteé rdbtadigmﬁnnay heginagwllecting data. In

one or nore .intel ent ta ata a
on enfp O R P B peted e o pPRPR iy G BIEN S process
enginS&etDSSis QAR pEDEH O etbhifig PRI Bay Teb1o 1 REMe Qéceptable standards for
intelligent targeted data agents may vary. In an

the etehiggprasesss sigbitis Wlh@gﬁealzmwlhgant fagegied ¢z geenetiap e a

program ah}éﬁgﬂl zﬁgfrﬁﬂ%qg ggl?%gc%iaé{g e tPI etgs:olétda g?éré %Jégl? gwhen the

accepapdnitaniaydshay Beingieiotitedyor e al gori t hns defining the
condi tion(s) under which the intelligent targeted data
[Para %Nt  MRYfURBEH e&gﬁ@r{ et eﬁgnpi@tv@ltagerb@snd@mczﬂmg%nectw@y a
condi ti ons may based on expert know edge. I'n an
sensop R¥ATP loBe sesopdt decediscagdngiaverr2Oatseonds. Hlevexpre the sorsoghas an
r t.o_define
intelli %ﬁtquggtgg d?%?a%?ﬁ%ﬁ} Qqnal grlltgxrnotg%tsagefﬁn%tthﬁ ccﬂzepchon afd storing of data

to ocdun owlleg dgevoliage b1ﬁ§ Bldréganhar fivgled @dowadt thad @olts. My i€ the voltage
progra d wwth an algorithmto collect and store x

bias ew?p%ses 8P0\ga %Pl%itor Aploy Y@&l}b@ﬂ:ﬁ}le WHehgeH dargeled detapeent is
triggePd P nfjr@'lﬂt%ll%re dl\é{a(ggeﬁt]exg% d@ n?iig%-gﬂtefnw%é;?cgtég but are not

expl ai n ta1s
hmlteddb,l the typed olﬁylata t® ecdbof mmthemnellmnbuarge&tddiatﬁ apeatrtdedgger, and
the f ¥ 13 gcond wever, the sensor has an
c r‘F‘Wteg Y pigbn at?ﬁ? data agent wit h an al gorithm t hat
defines the collection and_ storing ata to occur
[Paragidn t heayembedjercht & m%th@ql @%%Cékectﬂwdswwgt@tadﬁay Bver
Y, S
dynarﬁ%gl §et¥ﬂ1h§dsv%lralég %&8&6 | t@ ﬁ@aﬁ’?gfl?‘% for example, an

intelligamtgeaigetdd daﬂaagagana sersoﬂ lidsdhg e &dg,gefEﬂe Thatetllipge Itﬁrgeted data

agent Ryl DUEOAE! DT YiH BAon HBSH (g eerspr dhetid begin
collectiab kifcCdata, V\Wlﬁﬁ t}ﬁ@@@ﬂ' dakdhe |sédsgle§ﬁoukﬂ5€g&)tll%9tlr%aﬁﬁd e %réﬁuet,rf%y at

trigger, e frequency of the data collected
wh1ch[ @ah af Bl_’ﬂ.IYW elrdatdbodidriercolledted Imsdtividnothe elgokithet i mag include

nd stori a e,dyna erm
imstru 3200 3 854 B 8 I BE SRR o dr ST RERE: Fhe iR window
meth@v@amp&seeleadht daed bé eskiciangetoest. data agent at a
sensor has been triggered. The intelligent targeted
[Paradi2{a 2088, (HEBYidIRGLiHEGw Rt BRRY AW [oRd o Rh@M! LS ant data to be
instructi ons when the sensor should begln coll ecting
collectddewhiat eonditioas ateynpats Iroén eaneple, tdetasmn&sxbuag@hcmllcbt@bevery 10

e .frequency. at whi ch, each
miorofghon & 10 Seve b o S P o P BT wfllaet B350 or more,
the fr@ih i athmlaMelda@hy&mebféahﬁa;/oad i86ke R ROW Y6 hiddt&onds. Also,
ould be kept before and after the event. The sliding
wi ndow met hod al | ows relevpnt data to be collected and
st or ed.



[ Para 32] Al so, the sliding wi ndow nethod may al |l ow

nmore granul ar relevant data to be coll ected when

conditions are met. In an exanple, data on voltage is

coll ected every 10 m croseconds. however, when a
additmhalsdm puadcssahpgatnypesant, casnay botdiaged otn @béntardiment, the

dlfferslét tP’Pﬁ,Sr gggf ' e enc%ﬁeg %%gmﬁﬂngggéggb%gé ?n Sdg%oclolmen(l:gnelgeyq}?gc may
make%@i%ﬁah@ﬁ‘ ﬁbss% BetwebERuRDId GRPETRS H{e%odpﬂl%Wf felevahiTata to be
e collected. In an enbodi nent, the different
Colleqt«;/%@sl stéred ancithemystom te temed inslevans ndautgl e file or may
i nclude a common key that nmay make correl ation
[Pargpdysi blThebetondem nam bt ibpite unidér®od Wihaeferinoo b @k Ifiguret and
ata 1o be collected, and stored

. rel evant and the |
dlscuwéﬁq i nElears  erisaRt caRpdme Partyees] Fig Slection
archlﬂeaﬁfen th Qphel R rRE FRGE 33§hd¢\%%ro§/tefé9%?% thaﬁfa%ﬁ%ﬁe{ Ray
e figures and di'scussions that | ow. Figure
Corrn@hm&@e with diffeserty ptHsme mrqcessingsygetrech naamants 4. gemoilso subsystems,
dSarch tecture In other words, Figure 3 shows an
e SGP8P4I | view of how a host server may communi cate with

fer en rocessi system conponent s
Pmt% I's, %@B@fﬁf Fa! C%lﬁﬁ&ﬂgéﬁg%véy Ingl raﬁﬂpogﬁ% %q(r@cgflg itha
plura§i§loR (1€ R hﬁél%ﬁ%*fo%l ?)@Q t&ﬁYéOG ehyos 3@ e'i?fgré( 316 (e nternet

i nteractin Purality of too
and/OBOﬁIranctb)oEacweol IaabdhetV@@I pl@t@Bty\nfaubsymemmdtuCBﬂ@ f()leexgm,ple ESC

subsysPEED: B YPaliiL S By aihaun 18,3 Pt clnpghe anglggsubsystem

may &u@awr@my&@ens&ﬁ (SuhsYstEm 32 320rBSE 3§Au 3% S58B40, 342,
etc. Each tool and/or subs stem mazy have a

14,
344, %ﬂ%arsd 348). dhe sumberad seBRo;, avamzole 82y vagydgom 3xd to ®8band from

subsygt%ﬁ)bto %ﬁg'sfysé%(s So%?e t'ooI%. d/of3 4{1%5 s:%ems rna?r ?;ave mdre3 %n%ors %Qn Pther

nunber "of Sensors avai vary’ from

The samsdrsftharmsubsystistie h@y&]&b@rﬁ&tp@ﬁltheﬁ@ﬁ@ of Q@4 ﬁhaﬁﬁhdg(l 8¢ collected.
subsystens may have nore sensors than other. The

[ParaS3S)SOr $n bl 8hbo@EheRE tiRMATrAR i P %@&%@dqﬂ% debork YPe
of data that may be col | ect ed. Fgara 1l n an

bicireghinsai e oo, i apache ol et SRLRaHga 1§ ferpltedsubsysten
o 1B Ll 9%y ST U DN By

abilﬂﬁfﬁﬂ:oﬂl@@ Reagin@nieat M@ﬁlb@y&lﬁ) iheludd & pf&és@bx}/to&@ﬁl:@i%n@haﬂtﬂéthe data
02. Each sensor may include the ability to collect
that l%@mlﬁéﬁ%fl Bugnoghey eé%@l% sesuBmay bp rau@gseinfergnation from the

host s@xQ/lef % Qx%@é%sﬁg gﬁén@s EH@B%lblsseBFer gTﬁ@%eltr?&/reg thformation

I'n anoth e re Rsors i
may gomérorthasansor dalta)mnllebtmorhlﬁfhhwserﬁﬂ exarhpie op hmta includes recipe start,
[ sensors, .The

. d
e BT B L R0 R prosss s o

been&%dleﬁ@d b@p@@ﬁ@&t@ﬂhe séioexanpl e of such data includes
reci pe start, recipe end, server data collected

[Paraej ewhgl erﬁgﬁdlhl%%f ﬁﬁ‘élhg@é ﬁg?tpc?aétgégén @ gé fe 356 358,

cess éen c éd and~pro
360, %én%ﬂr §66 3681 33612, r87én3’kﬂ’rﬁﬁ8jl3lﬁﬁm82 B8, 28d, 3§8190, and 392) may

be dls%r% 9 tﬁgou% (tn?[ tﬁleg r?er%\tzvgrk( :;)usc?\ as %ost 302, tool % 04, too?%& tool 308, ESC
subsystem 310, pressure subsystem 314, and sensors (320-348). Although Figure 3 shows
mostly one intelligent targeted data agent per components, the number of intelligent targeted
data agents may vary. In an example, RF subsystem 312 may have no intelligent targeted data

agents. However, tool 308 may have two intelligent targeted data agents (356 and 392).
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360, 362, 364, 366, 368, 370, 372, 374, 376, 378, 380,
382, 384,386, 388, 390, and 392) may be distributed
t hroughout the network, such as host 302, tool 304,
tool 306, tool 308, ESC subsystem 310, pressure
[Pars3lsy s ttégnr824hows)dn siearabsdimed2 0-bB4AB diaghint iavghg Bhgenaaple of

3 shows nostly one |nteII|get targeted data ent
how s HisRRARESTeck do TR Ravcte TRRBYo .t@éﬁtﬁw‘ta&&d bitsqHigaraool 406
may RARRh&ERY a\’lﬁfsV serd? 489 V%W\L‘lgpk A3, SUBBNR R RiRidFRYo

have no intelligent targeted data agents. However,
subsysteis (RD8ubryytetnad8 andprésatre lshbsystam 418). gandaduuadsazna@ey]h@e a

L L T RN N

agentb (426| 4220@p4, 408! g, @40,d3D aarAIBNS HafBY dRERIRI @XREhSR the
gat her and 'share data. A tool 406 may be connected to

netwggkhost server 402 vi a a network 404. Tool 406 may
| ud t 408 res
Pard < o SR RS o B oS AL PR B o
more ﬂei‘msiﬂéars ¢83.2As 4ibéuss6chﬁ’eréii;6é tradsduédl difbisQd a davipd tlfaﬁinle&s)ares
intelljgent tar get ed data agents (420, 422, 424,
COI’ldIH% angg)g sighg at%@f? plasiep PI9OISSiRE FORBORING Qr&fpga and transforms the
f . d
signaf EHSAR o s TR0 0 BB SORRIIT 0B i
thermocmlpd;ﬂs toroTeasure mmmesvcdﬁs&teréeso memrs&ﬂtigh@ressme sansors to
ransducer refers to a device that nmeasures conditions
meas‘gﬁ BT & AT BAEE 'BMESHF SURE Hrlicessi ng conponent i n

formand_transfomm the signal data into another
[Paraf@S

Oim  ERBitprES MY a%SPéﬁ@mfcléreéhgeﬁt:qa{g&aed dgtit aggpieh Rotintelligent
targetledi Aith Q?entt @52 LY ﬁ@&(ﬂ:"@le“?ﬁ‘ nife M g%@ﬁﬁ’lﬁ% JBHR grtﬁé wn%mon(s) under
vol t ers to asure vol t age, “pressure sénsors
whichhdsésmpe bpralbdstode In adgigoe inelligest thigeted dstaraget WS emysalso define,

].Sensor 416 | so_.incluyde intelljgent
but arg 8?@15{‘%%@[ {haili e‘?ﬁ‘{alfstﬁ Coitarhat gH¥st m&%ﬁjw iz data agent to
trigge® GRAth @ﬁcyy d)fﬁﬁé HAE cOMRLQT 1HBA Ex A0, r1hfehl‘$nfjt§f‘gefé'dwta agent
the conditior(s) under which data may be col | ected

452 mggl dinclwdsran dlgarghin; tg@trﬂeﬁn@rtg@c@dhtdatla vdgenintelE@nirtaygedddsdata agent
define are_not e type.of. data
452 o AP o Gy Rt bl Pt DB RS Reiptlifihd o gver 10
mlcrogdrcbg@@r and the frequency of the data collected. In
an exanple, intelligent targeted data agent 452 may

[Paral40¢! Uden A11i@dQQEAsbMd R i 5yl
aram?ch i nt elll |IgentS tar ge?}éa ggiagﬁgggesﬁfg 1%%!&@5& V%CH thable sensor

416 t()a@tlllevtalnédla(l@le d¢he daghidat mhebe obdltcatyd onse 0@tk ﬁlsveobeen met. The

data x{%a e stoicac? jna t%ga;o?a&%ﬁ oAb g@)ﬁ%%eg\rgre %@ﬁﬁ?@l&ﬁg% ﬁ)g ensgr 416 may also

includelaQeassinichtlon By Stertt 460 Whi s m SNV sGRESAI6 1 E6mirfinicate with host
coll ect and handle the data that may be coll ected once

serverd9d dingl odes plasina prrsessigeeomppRentg an actvyk B&d.stored in a
tenporary data storage area 456 in sensor 416. Sensor
[Paragdf main ad @an’dlmlentdmt@lhgﬁmMgﬂt@hdatmmgwy 45 2mad 6@ lwiei rodre than

alowsenso nicate with ho
one BT 48 S REPRRlea topy BESEEF NG L iubheneas Bh cRBEIRGRey ©
microéidédnds[Aamanhé ﬂdrﬁp’éra@ﬂreemdég?@%tcenﬁ%ﬁﬁ diggmt. tameeft@dion where
data agent 452 may include nore t
more than one algorithm is triggered, then the algorithm that requires the most granularity may
be applied. In the example above, since both algorithms are met, than data is collected at the
time frequency for the second algorithm (e.g., 9 microseconds) instead of the time frequency of

the first algorithm (e.g., 10 microseconds).



one algorithm In an exanple, a second al gorithm may
require data to be collected every 9 m croseconds when
the tenperature is 90 degrees centigrade or higher. In
the situation where nore than one algorithmis
[Para 42] ggerAedntetlipent ﬂa@teﬂl dyer algbhtrmﬁﬁﬁttt ombcp.ffdceﬁletcbmpnmﬁ on which

ranul arit be plied npl e abov
the inglkigeat f@b%eff‘vdéfarg%ﬁaefl Y by @SWB?Q i il Bem T8GR Hetp agent may

also a@fecttth@bé}ia%r bF SRELOYInBhits (ch% SESHY dsuﬁé}gﬁlﬁﬂss Qx%/&lctogls’ In an
9 m croseconds) i nstead of e tine frequency of

examplir igtellzgegbiargebadh daga agent 432 afiscusos ébmds Not be[gﬁ’aroéledtﬁgﬁmgnal data

unlest sl Bkt R ek ht RoBP R e Hoe rapys e Bpsied dote

agentA9€ RayF@¥aiBenddist ahtilaHs sd2bhd 41B6rithh & ihicORRhAt tﬁl%%ﬁéﬁtdﬁﬁi agent 452
data agent may al so affect the behavior of other

of senseiplértepbecn astiyatedsensor s, subsyst ens) and/ or tool s.
In an exanple, intelligent targeted data agent 432 of
[Paras®¥sor Faguae fralyowmpin pegnbodiobitebew nueliggnédrgelad datangantésmay be

empldyaf 1 ey b el glt@ﬁ}% \%mngd@{aag%”@ gfgo%oag”d a%gtiﬁ%@avlié a sliding

winddve MBhdpro B hdiBedtlinial dbfi: theeomBticH @Rt WRMhQfata may be collected
intelligent targeted data agent 452 of sensor 416 has

and stgeedrfoneach ntelligent[teaetad 4R ERes- elnsinghample, fxperp have indicated that

when %m%%p%rgat {E%Wg ﬁﬁgvﬁlple}ﬂ?? puag 1?5&%%%9& Vﬁtﬁ() %%?H&lﬁoﬂrg%t been met

and déte skaild BEke aad stosddorveRenviha data $d ket B ibred othe dél'theollected 500
process. engi neers nmay define the condition under whi

mﬂhsa%ﬂnés hefpred afier e cuent shepld else e kersr I pxample ﬂg@ﬁ#mo the
r

data thA8% 04 AL ABRUARENS: tp BT R The SEREL TR A Eontinucs

collecsing untili thaﬂe\samc hamdad fint nB2B0xa lmadditionpthe datw flvae A0Oeliseconds

a a shoul nd store nt ta
befor%@gé g@ﬁ nd By metrhé%g@ttﬁe EWF BIY &8 cgﬂ%t% hﬁ\ égtaoth@as been
collec@,%ff;ﬁfo@ tA50h @1l &cohdiehette Me SRRUkItheal1390MaNnMEREs not R1&Ant may
exagE a at tinme n+2200 the data that is being
ce

be dispard i ndi cates that the data may be the event. The
data continues collecting until the event has ended
[Para(44] mre Ahe7180)g windoaddethodallowhthe dpdtan fio dynaﬁﬂ@ally determine when a

cata sffn SR s e B BN BgS A it s LTS sramlarey

in the ¢Ol1dcBi6h %eﬁ’ 'EHleonHQwﬁQQm@i I hiaf @R, HEsrab thd BdRMEBing met,
(time n+tl700) that was not relevant nmay be di scarded.

data hppPhgea callicrivbatsivigi Wgmiliisedondsmbtdvaden Whonghet intllzpst tergeted data

s wigh Qo AT Rho L 5P SHEFRGT st Tl o 7 bt P et

that irf £4ditORIt6 cOll il Ibitdge Hidk daewh&] the @ém@norv\mﬁett 4Wlitional data (such
condition is net. In an exanple, prior to

as teMDEFUITES REPSSHISH pg.) ey, alwaha krake edlspted o Wh@@n@bocmnaéiﬁé fglevant
data t(%3 Qe Eglltecfgﬁ gﬁ? Qt%?ed F!‘?cy\‘ﬁﬁg %&stecfnm tn‘ﬁc;l/% ulra%‘%nt ggt%nt

e coll ected

el Sl CERLS aEprg 08 {gtg%é'g%gtf%é'd% Hgetihahetisence

whlchtti’a@ni‘dhﬁﬂiy haseeh kepik a hostdefvePMal nBRtR distslte@froughout the
erature, pressure, etc.) may also have to be

netWOélb nﬁé pushing thp infelfigenss do theatsliews plasney prieeesdimeomponpents, including

the seﬁs%l}'gé l@\glillca%{l@% {esén(ar gg?catl %%g]al’__cﬁ? u?%ozé %&aﬁhgﬁ%g be collected

Insteaé wPtroinicng colidceh Ivasg amouhtesfgataatlatdadyenca e mtsded for performmg
intelligence which traditionally has been kept at a
host server may now be distributed throughout the
networ k. By pushing the intelligence to the various
pl asma processi ng conponeTé bncl udi ng the sensors,
whi ch neasure and col |l ect Signal data, nore rel evant
data nay be collected. Instead of trying to collect a
vast anount of data that may not be needed for
perform ng



troubl eshooting at a | ater stage, conditions are
defi ned under which rel evant data nay be col |l ected and
stored. [Para 461Figure 6, shows in an enbodi nent, a
nmet hod for storing data that may be coll ected when
troublest@iting gemtatdr atagetopdditiahnaradefitesl wder which telégpedadmay be
Consi der the situation wherein, sensors 600, 602, 604,
Couﬂﬁﬁgmgb%” y be collecting data during the processing
a batch of substrates to be forwarded to a host

lPar%‘é(rlver Figure 6, shqws abas embedimentpa meipddpbredig drga that may be
I
colledr?r{:id;&lger{ {r:%elll eeg?%%]g% Vé%ia(y %elﬁﬁtalr étgggﬁe@ﬁg{srdggﬁggltﬁﬁﬁﬁ

whera@geehsors6ad; Bweﬁoédarrd%eﬁ@nﬂi&oﬂe&n@l datgpdarringnhapecasing of a

eSSBS LB R BE SOk 80 e del collected i

pluraﬁ@rog ah@hAAa.R060. H§w9@5r ddid ggehedbe Lai10RA %}éh |a¥ nﬁ@l‘hgent
néeded in performng troubl eshooting, storing t

targetied dattaggfrraw fFiggeredragprizents ausntadmerwotage dide datd thed kreiy be collected

Since dé\ﬁ C&ELF%.n %?riénolges r%fF‘Izgléﬁ]‘gZﬁ g gle rrgeldf7 I nasrlc:{eefeéj data agent is not
trigged@l) Gt adletallp S0 dBE iR foRi IR r bl s Ryt gL Ao the @& in its raw
duration set of tine. In an exanple, sensor 600 may
form ggy be epurderpepdadieroangoueake ihursanabistdessAftiaentcol | ect i ng
the data, the system may sumari ze the data, perform
[Parasdt i stlistead, thaadwy slata marte sigeaizdd amréstatlmﬁcdaiab:u@sﬁenymay be
re-defined_.set of e.qg., one seco
perfoBRST ke IR et HudpiPRad Gutig. T PXRPIG Shashr ARmaysollee
data R¥B FVEill&eSRAR. AGlE colBYtiSE Meidath, thlBydtaW nttdt @infSarize the data,
statistical data, hi-level information about the

perforsp gty isphamabpisqansidissardithe ramylatereveny e defiedtsal efdtmeeeg, one
secon‘d? %g@gﬁﬁlnﬁ?aeﬁgﬁ[r%lugi%@é%ﬁ%f nf (r)r{lgll%%ul&g, r;maa?/gr ée arlgean etc. By
stormg Pl 120 dited statiaried] detaf lﬁlﬂ@gﬂhﬁlﬁrmﬁiﬁh%bﬁf&ﬂ& Srodéssigeof a substrate
qventlon enabl e the targeted data callection

may siifl hgipaipleiped ey thaugh @gepfgssatrv Sptatled imferpatinm aYow Sirgypesssing
nwyﬂgmé} @gfre processing systeminto intelligent data

gat ering devices. Wth the present i nvention, the

W e f X

[Para or pgx%g: §g9 ﬁ?’eella g (f)‘rr B{'ﬁx I%(lilre olp e%leo g1em Sr}tso cr>fe 86 1nve{1tr1]on enable
the tafge&ﬂlmtapfoﬂeaﬁﬁll aichi By it seemle@ftlya trbmg‘@ﬂt ofdafageteddord af plasma

agents that define the conditions of collecting and
Procegsee& RgTpniciatedligeat data gahering davisganVitiihe sresgit amisnten, the
ko B b b R 2R g B A B R A may b stored
in thelp@bsmal poessitheystear geinedlighat argodd dact agentsahaifdleﬁe@ﬂlercendltlons of

i.ncreases the efficiency and effectiveness of th
collecting apy %tgﬂ%w)ﬁ@ssgs*@@eﬁge v aatiog gRRAiALPIOgess Soldrar @gerrations
may Herb%lle?&%d dndr £SH4T BY er‘tuﬁH;S d&n @ha‘t’ 88ires abdBladlARh bl Cthe targeted
his invention haS been described in terns of severa
data cgﬂecftlen readitesthiodinereascs thetafigeiencarand afﬂegr\ancasmﬁ the troubleshooting

d,.equi val hin th
proce ST Bpt i IGuRE %%eﬁs%ﬁ”etqﬁ%%‘%a b ot cd 1 nat

e, TNy aIt ative i mpl epent i
(Parad3f oS i b pEnLipn Basbest d sﬁ) I Ghgutiel Gtencd
embodinicABU MRre /A hl@é@tl&?&%%fhﬁ@dﬂ%ﬁ? aRd eé{dlqﬁgntp QUIGLID fall \tVlﬂIllﬁ the scope
i ntended that these exanples be l'ustrative and
of thi§ inwentiong Iihohldraéepmatotedothattberic raveemamyoaitenmw vexys Of hleplementmg

| d herein for cpnvenjence and should .
the mAB3 B aphaed AORCRHEET i enfon. AR G5Bl e provided
hereir, RV 1Hdrd8d thahiheke &:anPIRIRIBeHratile AEn& 1RiflBg whth rbspect to the

therefore intended that the foll ow ng appended cl ai s
be interpreted as includi ) al b such alterations,
permut ati ons, and equivalents as fall within the true
spirit and scope of the present invention.




CLAIMS What is clained is: 1. Atargeted data

coll ection system configured to collect processing

data in a plasnma processing system the target data

col l ection system conprising: a data collection host;
1nvena10pJ Emalhari the abstpabias provideddessin fg coomnmnemmi Qsalmlcnoabe dmployed

to COI']ﬁtI&IF A F}vt g?a !)%ﬂtrég ?pfé(e%]?qqdz g’;‘i“ihﬁg g)gg%%g%@ﬁggc t 1s therefore
1nten@§§tﬁ§¢' tad WloWdé“a@En&e%@&m@ e 11%@:??&9% ééfmaﬁ‘éhg Qil %@1' dlttei/atlons
sensors, each sai d sensors i ncluding % | east

perm@tﬁgomgm eq:uhaaﬂengmsdalﬂ] withentho trud apiait el dcept dfdhe present invention.
behavior, said plurality of sensors including at | east
a first sensor and a second sensor, said first sensor
including at least a first agent, said first agent
defining at least a first condition and a second
condition, said first condition requiring said first
sensor to collect a first set of data in a first
manner if said first agent is active, said second
condition requiring said first sensor to collect a
second set of data in a second manner different from
said first manner if said first agent is active, said
second sensor including at |east a second agent, said
second agent defining at least a third condition, said
third condition requiring said second sensor to
collect a third set of data in a third manner if said
second agent is active, said second agent remains
i nactive unless said first agent triggers said first
sensor to collect said second set of data in said
second manner; and a conmuni cati on network
coupling said data collection host and said plurality
of sensors for bi-directional communication. 2. The
targeted data collection systemof claiml| wherein
said second manner differs fromsaid first manner in
frequency of data collection, sai d second sensor
including at least a third agent that defines at | east
a fourth condition, said fourth condition requiring
sai d second sensor to collect a fourth set of data in
a fourth manner if said third agent is active, said
third agent collects signal data if said second agent
sends a signal.
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3. The targeted data collection systemof claim1
wherein said second manner differs fromsaid first
manner in a type of data collected. 4. The targeted
data collection systemof claim1l wherein said second
manner enploys a slidi ng GLAIMS approach for data
col L ecti on. 5. The targeted data collection system
Whatyis claimedist \herein said first sensor includes at |east
two different agents, said two different agents
affecting data collection behavior of said first
1. sembuogeted data Tkctiar g@teedcqm‘lgaredab k:eld:etct procsspggaatach a plasma
cl.ai m rein nner resents an
procepiie ?}fs\g?énvzgg‘?@ﬁgret 3%%{;%1 ec@%ﬁ‘ ayn?eélé SWBP Pier representing
an @6 dolRcis@NERl; state. 7. The targeted data
coll ection systemof claim6 wherein said first sensor

erftmvgliyA{dplasata pecesBng ermpangns apsogipfedarich @ papality ef sensors such

that eﬁg)?(?‘fosrm H%aﬁtyo(g pYaTSﬁ’Ia %ce’ggbg a&gg(? an%%?%se ihE& Wlt\ﬁ%t% least one

or ma t arge I on sys
senso0bf sdidphnalitpwbedesors,atttof daidsdens@n fRludirg £ ddki (giéragelntttbat

govergée zsjlesnlgcr)reda%? goll%fctlct)nelgrerl)lg\rn%% usgu% ph\llrg{r}ya}) %ens%psqnglgélgg gt least a first
sensor and a second sensor, said first sensor including at least a first agent, said first agent
defining at least a first condition and a second condition, said first condition requiring said first
sensor to collect a first set of data in a first manner if said first agent is active, said second
condition requiring said first sensor to collect a second set of data in a second manner different
from said first manner if said first agent is active, said second sensor including at least a second
agent, said second agent defining at least a third condition, said third condition requiring said
second sensor to collect a third set of data in a third manner if said second agent is active, said
second agent remains inactive unless said first agent triggers said first sensor to collect said
second set of data in said second manner; and

a communication network coupling said data collection host and said plurality of

sensors for bi-directional communication.

2. The targeted data collection system of claim 1 wherein

said second manner differs from said first manner in frequency of data collection,

said second sensor including at least a third agent that defines at least a fourth
condition, said fourth condition requiring said second sensor to collect a fourth set of data in a
fourth manner if said third agent is active,

said third agent collects signal data if said second agent sends a signal.

3. The targeted data collection system of claim 1 wherein said second manner differs from

said first manner in a type of data collected.

4, The targeted data collection system of claim 1 wherein said second manner employs a

sliding window approach for data collection.
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9. The targeted data collection s stemof claim1
wherein said first sensor includes a processor
configured to process a collected by said first
sensor. 10. The targeted data collection system of
claim9 wherein said processor is configured to
erate statistics fromdata collected, said firs
5. o aie gatested data pplleciigp Sy of 63&%?wer%f%1€ﬁr%§%ﬂé@rffl@v&es at least

two dgf@&@aéew%ﬁﬁi tWoQ@fifé}ellﬁtmgﬁlgts §ﬁ$ct91f§ da?atc%lléﬁ%ﬁﬁﬁw:il% &%ﬁd first

recipe start signa d reci pe end signal.
sensonet hod for collecting substrate processing data in a
pl asma processing system the method conpri sing:
providing a plurality of agents at a plurality of

6.  SEMmSrBetsdlha thdctiBAT LS ARIneT wiRkth Rlidfigdk bdaMn@frepresents an
sensors is controlled at least in part by at |east one

inactiyeppieer ste.saiddsepindragriney reptesetingangicti viheenadristaiai d
plurality of sensors includes at |east a first sensor
and a second sensor, and said plurality of sensors is

7. diThpasgetedtiatdichbil @tiontycanpOeleit 5 viferehiabald fit B sdmBor enters said

. processing system . i npl enenting at. | east a first
activeiGBY state Hamgaidjipagtive senser statg anky afier &aid A sInseigerHY§iy
inforfdtidn€ast a first condition and a second condition

salg’first condition requiring said first sensor to
collect a first set of data in a first mamer if said

first age is active, said second condition requirin
8. Trhe targgteg Elata col?ec‘uon system oxg claim waere?n salé first sensor 1s confggured to

measure one of temperature, voltage, and current.

9. The targeted data collection s stem of claim 1 wherein said first sensor includes a

processor configured to process a collected by said first sensor.

10.  The targeted data collection system of claim 9 wherein said processor is configured to

generate statistics from data collected by said first sensor.

11.  The targeted, data collection system of claim 1 wherein said third set of data represents

one of recipe start signal and recipe end signal.

12, A method for collecting substrate processing data in a plasma processing system, the
method comprising:

providing a plurality of agents at a plurality of sensors such that each sensor of said
plurality of sensors is controlled at least in part by at least one sensor of said plurality of
sensors, wherein said plurality of sensors includes at least a first sensor and a second sensor,
and said plurality of sensors is disposed at different components of said plasma processing
system;

implementing at least a first agent in said first sensor, said first agent defining at least a
first condition and a second condition, said first condition requiring said first sensor to collect a

first set of data in a first manner if said first agent is active, said second condition requiring
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said first sensor to collect a second set of data in a
second manner different fromsaid first manner if said
first agent is active; i npl enenting at |east a
second agent in said second sensor to govern data

said fealsbisot toosvllbethisetend wef oSditdinserond menkediffesai troseaantst
aggnt ?eflnlng at, least a third condition, third

mannetdh3fiq iy 28 {5 941%¢ sai d second sensor to collect a
t %ﬁl@m\%ﬁﬂ agoatt 168t a@sécgn@aéetﬂ{ Ldsaf&aé%@&{d éegso?% \3:%9 844 collectlon
agent 1s active; an eepl ng sald sec agent

behaviarad said ecaont sssos abid stéandtagagelefiningiaglpests thiad cbrfdntrcmt third

sensor. to |l ect, said second set of ata
cond G BRI GO S oP i GER T ar SeH oL e 2 PR fger ifsad
Seconggg@{t iSdcige: dnapl enenting at least at h| rd agent in
sal d second sensor said third agent defining at | east
akeaping faicenednd agsni mgenud: Lfndﬁsss sd4id Sior dpent grggercaid finggpensor to
Conaishgsﬁ:cgnq ﬁgtal s § col hect a fourth set of data in
FOUT PR Mafneai'y 54 Fd’P%P?% 9gent is active; and
activating said third agent if said second agent sends
a_signal, wherei n said second manner differs from
13. séfh@ln’femogtOfﬁhWﬁéﬁ fmhqrrrce@@@ﬁeg of data collection.
. T f | [
implefipunl 185L T ¥eof eI BE R PP SRR AR Lot
fourt}mmlnﬂieioh £did folith cdhditioretdqoningfsaidl satondk2nsoh ar @iliect ssfaudh set of
manner ean s a sliding mnndom1approach for
data TRR T ATUTEEE SRS GA8SPh S HEYHORT0f ol ai m 12 furt her
c i onal agent
|ﬁ&§§Fﬁé%g?E?Rg§%§g¥ gﬁéggéggﬁﬁn g%gg%gllectlon
beharcimsaidfecend thahnarstiffee froorsaid gt mTmmeer irefrbpeneyf of data

1 %Iain112 wherein said first manner represents an
COLCCH%ct i ve sensor state, said second nmanner representing
an active sensor state.
14.  The method of claim 12 wherein said second manner differs from said first manner in a
type of data collected.
15.  The method of claim 12 wherein, said second manner employs a sliding window

approach for data collection.

16.  The method of claim 12 further comprising implementing at least one additional agent

in said first sensor for governing data collection behavior of said first sensor.

17.  The method of claim 12 wherein said first manner represents an inactive sensor state,

said second manner representing an active sensor state.

18. The method of claim 17 wherein said first sensor enters said active sensor state from

said inactive sensor state only after said first sensor receives information.

19.  The method of claim 12 wherein said first sensor is configured to measure one of

temperature, voltage, and current.



18. The nethod of claim 17 wherein said first sensor
enters said active sensor state fromsaid i nactive
sensor state only after said first sensor receives
information. 19. The nmethod of claim 12 wherein said
first sensor is configured to neasure one of

vol t age, .and current 20. The net hod of

ur e,
20. cﬁgl? a}?d\/&fé %ﬁnr#?s\zlilqaelfnsa@tﬁrgtéﬁ%r incides, g gEocgssor configured to

R RELSIREEB hgqu 1Qrprocess data collected by said
pnme first sengor9 BT %ﬁé%ﬁethod of claim?20 wherein said

processor IS conflgured to generate statlstlcs from

e |d first sensor he ne
21, oA iads e SRl o ESORR oniadid | SpRLefities rom
data @NEct&f by 8&d ARt 8dRbt. Signal and recipe end si gnal 23.
An article of manufacture having thereon conputer

readabl e nedium said conputer readabl e nedi um havi ng

dabl wh d,.
;Ig{?lg?r}% 0 aqgc&]%rgllr ;\g er%a)l s%g&lg %e& ggat%regﬁegsegt)é%ﬁg 518 retipe start

signal@idSedipe ¢l AgrRllasma processing system the arti cI e of
manuf act ure conpri si ng: conmput er readabl e code
for a first sensor to collect a first set of data in a

23, f iAnsatniH@BPﬁ{agﬁ%FﬁrJ B ﬁgrtﬁ%gﬁ E%R&téﬁre%%le med1um said computer

conput er readable co or sal I Fst sensor
readable nteeliim Aadeg dreconebmplited atadable cédeﬂhatowﬁeﬁmxmeﬂed govems data
different fromsaid first manner if a second conditi

collegiign hghavior of a Ong GhEGFETeNFUA HebP IS BIOF B SN ER AT of

nmnuﬁ@ugggﬁﬁ d@g.requiring a second sensor to collect a
third set of data in a third manner if a third

c epaputeoraiableresde fanafirst sensomtormplitat r firgadiadl detado ddirstananner if
afhﬁ%pti%attn said anent if said first sensor collects
SSP@~8%P % set of data in said second manner.

computer readable code for said first sensor to collect a second set of data in a second
manner different from said first manner if a second condition is met;

computer readable code for implementing an agent for requiring a second sensor to
collect a third set of data in a third manner if a third condition is met; and

computer readable code for activating said anent if said first sensor collects said second

set of data in said second manner.

24.  The article of manufacture of claim 23 wherein said second manner employs a sliding

window approach for data collection.

25.  The article of manufacture of claim 23 wherein said first manner represents an inactive

sensor state said second manner representing an active sensor state.

26. The article of manufacture of claim 23 wherein said first sensor is 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 first sensor.
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24. The article of manufacture of claim 23 wherein
sai d second manner enploys a sliding w ndow approach
for data collection. 25. The article of nmanufacture
of claim 23 wherein said first nmanner represents an
inactive sensor state said second manner representing

actiye sens rsta 6. The article of
TG l‘#Qlﬁlfw%%Méiel‘f?l%saﬁléjplioF‘?Sé’tngéiéﬁs‘B?luﬁleé
gener&t‘?r@c étﬁi-éﬁ@éjfr&ﬁ SH’%"‘}%W £t Newp! tenperature, vol tage, and

current. . The article of manufacture of claim 23
further conpr|5|ng conput er readabl e code for
processing data collected by said first sensor.
28. The article of manufacture of claim 27 wherein said
processi ng data includes generating statistics from
said first set of data.



