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general to smart components in substrate processing

systens and the use of smart conponents and snmart

conponent - based nmanagenent techni ques for inproving
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[0003] When a part needs to be installed, as a replacement part in accordance with a

—

predefined maintenance schedule, for example, manufacturers of substrate processing systems
often insist that the replacement part be certified. The certification process insures that the part
meets stringent engineering specifications, for example with respect to the composition of the

part material and the dimensions of the part.

[0004] When a certified part is employed, the manufacturer of the substrate processing
system can be reasonably certain that the substrate processing system has the intended
configuration and conforms with expected system specifications to run the required application

(e.g., the etch or deposition process). The use of certified parts benefits both the owner of the



system can be reasonably certain that the substrate
processi ng system has the i ntended configuration and
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the required application (e.g., the etch or deposition
process). The use of certified parts benefits both the
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[0008] In view of the foregoing, a different approach to managing substrate processing

system components is required.

SUMMARY OF THE INVENTION

[0009] The invention relates, in one embodiment, to a method of component
management in a substrate processing system. The substrate processing system has a set of
components, at least a plurality of components of the set of components being designated to be
smart components, each component of the plurality of components having an intelligent

component enhancement (ICE). The method includes querying the plurality of components to



[0009] The invention relates, in one enbodinent, to a
nmet hod of conponent managenent in a substrate
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a set of conmponents, at least a plurality of
conmponents of the set of conponents being designated
to be smart conponents, each conponent of the
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The second technique involves obtaining unique identifying data from the ICE and employing
the unique identifying data to obtain the first calibration data from a data store external to the
first component. The method additionally includes employing the first calibration data in one

of installing the substrate processing system and maintaining the substrate processing system.



conmponent of the plurality of conponents to obtain
first calibration data. The first calibration data is
wohv@imexdeusi ng one of a first techni que and arPeeasRWS/029946
techni que. The first techni que invol ves obtaining the
first calibration data froman |ICE associated with the
first conponent. The second technique involves
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These and ot her features of the present invention wll
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now be descri B eta erence to a
few preferred enbodi nents thereof as i I lustrated in
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[0019] The present invention will now be described in detail with reference to a few

preferred 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.

[0020] The invention relates, in one embodiment, to smart components configured for

use in a substrate processing environment and techniques for leveraging the smart components
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description, numerous specific details are set forth
in order to provide a thorough understandi ng of the
wonremané2esnvention. It will be apparent, howevecT/use005/029946

one skilled in the art, that the present invention nay

be practiced wthout sone or all of these specific

details. In other instances, well known process steps
to ingprdyeindiyiduakdommeseriin vebspsiembpawsystemandnbgandnt  Hetlabdrateyn smart
com?%%egl% %nkgrﬁgr%fea g%ﬁ&:ﬁﬁl% %.IB Irlfl\l/tél% %)ng ?&ng)fﬁ?n% Eﬁf‘la?%grﬂént (ICE) that at
leasturipaiiyniertifies thesumpbnano hothe tdrs is enploged letiih oarsnmiecomponent

mey PP GCL RO RRP RS RERESE e RBP S Serant o alaghium

allop@FacusyEiem (Suchay si RApoaatuplsy.em managenment . To
el aborate, a smart conponent 1 ncorporates at m ni num

Intelli t Co nh t I hat at
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i.ndivisible elenental part (such as a single solid

reacHyegas, byuid gisplasmay dion erample, 3ypmpenest of prlgsiagfpgestiphsysiem may

1nch§fé t%:ga@%y%toﬁ HRRYaY InjectiOf %%lenAthha%%QﬁeﬂE d{EPéétrEe\mndow
based on any conponent that I's a part of the substrate
g

for phassreccoupling, Shpdinemrthevipesiviag oppth 8 tiog o WH{HNEY ring(8), ithe chuck
. Liau .

asse bgf tile C%Eor ﬁ's% ){aéryb Fl@ \}pgg ﬁ% cyr[%n @ the e*xcgﬁ%xg d@bction system

and/pr Qiberschagmgsmysystem(s);etbe RE cpbwdesuppig, cgethe nnm]che network etee It is not

tion syste
needlfiy ) AT LRGBS B T P Penia, A iy f smart
compOmdns dnidBONW@htiGrialhesmmetts (ileghdse withohitakeiQB) chn Ekgéﬁét on a given
the chuck assenbly, the chuck itself, chuck supporting
SYSteBnponent (s), the endpoint detection system and/ or
ot her diagnostic system(s), the RF power supply, or
[0022he mat Gendrellyepekking teach shtart @mpohend efEtSS@iGuelyidéntidet by its

1 SRR e 1 Forkeigt et 2o SR BORERE e kU Sigption

doe£RITRANEM the CdmBinatichRP BEmIM-fA@HIe Idl?aﬂd@@hnﬁﬁ@s ©P uﬁ’l’l‘ﬂnﬁ such
on a given system [0022] Generally speaking, each

humgpwpadable ApB ieprmbingiiop avithextsinal datp ineprdertp dapngye the dnstadigtion,

ab.
opeRi Sh e Bl L CRRA HON A Ao RN AP, B
ICEs tnebidn atphamnnesiich omaiher visaeligbpercdpGbleapoibole etehédy attachédy painted, or
Q%H&% m&”ﬁgdﬁﬁgcmn(g%& readable I CE in conbination with

€

erna r to inprove the installation,
operation, and mai ntenance of substrate processing

[0023) st ens If thx Eripisesacbinemeadalrie rtbadabpataining the smart component may be

manually or automatically read. For example, if the ICE is a bar code, manual reading may

include using a hand-held bar code reader to read the bar code. The same bar code may of
course be automatically read if the scanning of the bar code can be accomplished without
human intervention. Although bar codes are employed as an exami)le, any visually,
electronically, electromagnetically, optically, chemically, or audibly perceptible mechanism
may be employed by the ICE. Such examples include shapes or patterns to be recognized,
various forms of tagging or painting with isotopes or chemicals to be detected chemically or

via electromagnetic detection arrangements. Automatic reading may employ technologies
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| CEs include al phanunerics or other

vi sual | y-percepti bl e synbols etched, attached,
woaostieee6or engraved into the smart conponent 8CT[UBR®3129946

If the ICE is machi ne-readabl e, the data pertaining

the smart conponent may be manually or automatically

read. For exanple, if the ICE is a bar code, nanual
suchr asdtdilRgwhsl allove$ thtd @rnaﬂ comgpaehizn de iehtifidsbwitloot eqniziag eontact or

he b The sane bar code may of course

luw(Esg'@%mh?g%% ]“w}e d if the scanning of the bar code

can be accorrpl | shed W t hout human intervention.
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C ha es or atte e recogni zed, various
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actiyecgr péwa‘m Prge LGRS HaTees, ln@ﬁle‘?aatpwh@aﬂiaw écfng-read ranges.

The?r Eéqmgllty' rQQi/\gﬂfe% ﬁdbtlé"éﬂdtm Jref be BRY$h fAl coBORHAG lﬁzratlons for

I he Int | ect onagnetlc spectrun]
exampier%e@@y;e @gtmiq» not have dbatteroud aapowsiredbyf easepgn‘@m(‘@rnal source

exanple RFID system may require the
typl?%&ﬁg%mﬂn%%g%@ﬁonents: transponder (or tag),
reader/witer (interrogator), antenna, and host

[0026bnput eA. typicdl z6idempractalin nepangia anitenp &r tarxsmittitnferraq.timemhe tag
as V\\%Iﬂgﬁ l‘eg%lklg gﬁi} th%% |Th§ l%l%é: él‘):j%l.qnll’l’r? &f:t:h%g Iertmapn:lfglf per}ﬁent on the
speqj:ﬁn/\q:pﬁdat@nds el ab &eqmlea&sﬂfos@mtaﬁsl@aﬂtylh\bese@ ) dpaﬁlsr aﬂd RF module

t t I it
os R B% e R 0 5o i) arRO Ry Bhp i ety v pebdei
dep&rpadnehamsplioasonof t en be seen in toll collection
applications for exanple. Passive tags do not have a

ttery ar e wer ed rat e.ext source
1003 i cal Fiisnorn PEF aBstoeec oS08 RarghTLln baneSa f the
conﬁﬁ{?@z&ﬁu’dr}deﬁﬂmtl% EFEecRibf ARteRiRhnidat to WIRISHTHE sinaf % ﬂeﬁﬂs
e tag_as . wel] as receive it fromthe tag

Subjtgﬁ%%i Eig ap de-Fnint plasaa pviepmant ypldke @@ﬁ&w&r@rw%?ha& ihis

subﬁth%’ﬁll? ie@lsﬁlﬁpdo' RIS o\Pﬁéﬂos%n fols %‘H%@ ?%IS%@&)%lngl damaged by
o L2P cally houses a decoder and RF

energy associated with plasma generation and/or the hlgh temperature environment if
such exposure is required of the smart component. Likewise, an ICE in a chemical etch
environment for example would be substantially resistant to the chemical employed in the
etching process. Preferably, the ICE along with any supporting or shielding structure is
configured to minimize impact on the substrate processing process (e.g., by minimizing

contamination and/or impact to process parameters)



as well as the antenna. Readers can be fixed, i.e.
mount ed, or portable such as a handhel d dependi ng on
woheocap@des cat i on. [ 0027] Furthernore, where appCoOISR@5029946
the ICE is configured to be resistant to the corrosive
and/ or destructive effects of the environnment to which
the smart conponent is subjected. Thus an ICE in a
[002p] asma BmendanmdGE nmmtedistaet to damtgeu theddEon e ipottioathar¢of may be
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substantially resjstant_to the chem cal 1ejrrpl oyed

shieldips perfigRs tHeFepl R 8% Optislbt Emaparsat. nepmitineshe by ligp ofsight data
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mnrmze | he substrate processi ng process
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RFIDgoreine aidledowtacttmdm lmh@fsightmclmmupmté}rm bg@nmhaned fdrelalaCE

or. the .vul nerabl e portion ther
wanssialy 7HeBFR b PP ARSI iR e i
preférélile thaythe @CY idonfigived fot@atomatic @hi trivggdt Withoashuman intervention.
Al'ternatively, the |ICE or part thereof may be shiel ded

t hi el i tabl
o2, or; SPOLEARERES Bituet s wRsTErie sF di et e Bangpble
Hovelér, gmbobiaerghofthe 1rﬁ'éntﬂﬁ1rellslodﬁk3udehﬁd5§|aﬁmﬁﬁly fICEs , eichcaAlotwydata to
tfanspar | he-0 Sl

perm t t use o ht data
be With ERa e deER a%?tmaﬂ Iﬂga 7408 be SFcugEede tof! i hiory) a
whlmtm&mb uhigBORIBAARAGYN ddeY @,rinmlagnasg@ﬁedstb it Ghnipdn&At If the data in
thesgfél cally transparent, if the shield is designed with

Rsyspiess DF shanetdk mh%iﬁglfiﬁhese XCEs ayp eqfereadp detsi sty [CEs.

provi ded the shield can transmt sufficient

[003‘@! ect r opRBRRRhdtTe FOMNRie TastaR 108s H t'h%a@z daB®e Written into
her non-contact, non |ine-of-sight techniques still

programipeble Hftsoy dlap fiedd. denemllyrsnerkingstie @rpgrarmablai@@ﬁ include on-
boaﬂ%n?cﬁ‘y fo &8 a?&hﬁQ 1940V ¢pd Qﬁoﬁp@ e Uif AR E} Ak faGEw bytes

but I's pre era e t hat igure
to stawtaniyethc unidud wentifyivgfdata, wmdrydutsufﬁsvmtly cmmwﬁetm fooexample, log

dat egcgéd Cflsu?lggﬁrdecesd: Aas, afh% di S%V ge & %méon ct gaes\él y be

ngea Ver, I RERES o
optlteher d)pw-eht:ﬂr@ﬂa@bﬁ@basadglfbltHampl@gr amabl e I CEs, whi ch
aIIowdatato be witten into the ICEs. To an extent,

[00@1 ctory g%:relgo&e%, gﬁg a¥t irrga%/ BE weiten oxgce (9 g, a@t&ie %ac?ory) and
unchangeable. The data may alternatively or additionally be unalterably written such that old
data cannot be erased. Such unalterably written data facilitates auditing. The data in the ICEs
may additionally or alternatively be written and rewritten over and over. In some cases, it may
be appropriate to include more than one type of memory or chip or circuit in the ICE. Further,
it is preferable in some cases that strong security arrangements (such as encryption and/or

password) exist in the ICEs to protect the data from tampering and/or unauthorized access.



which tinme the unique identification data is initially
assigned to the conponent. If the data in these |ICEs
woameaietse changed in the field, these | CES ar 8CT/US2005/029946
referred to herein as static | CEs. [0030] Progranmabl e
ICEs differ fromstatic ICEs in that data can be
witten into programmable ICEs in the field. Generally
This gepedt iwild be hﬂiphrqmt Q@Bmﬁlmdbﬂaes le@iesged msihg teehwiqudsaligcdssed later herein
addi tional data. The anount of nenory

MENDry .t o
for W%é1t%\§nq§? Styftgma{gangg?né%t bytes to store only the

uni que identifying data, or may be sufficiently
[0032]t ensi Tae tlata irf the IERaumpy be wiiten adxdernalldeeictse e gdavicagother than
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pro€&xsin@systen dGdilerABay ek it®he quEsI dfahﬁﬁri%uﬂpahsb exlwmamaga or
once (e. at .the, fact ory 3 chanﬁeabl e. The data

addifiopally, g FoPs ey éfrcgzudarpr%&arotq B a3 fop g it ity g1y TcE For
exaM¥blel 4 8HcR Wil ifdhade Obfpslatus Iﬁametwrh@teﬁfpeaeéﬂdatﬁﬂmts ICE. As

unafterabl y witten data facilitates audltlgg
anoghgr example; pmafdhmetwerl may dralydspaurrontgrobg)te egcaed the éunyulﬁ ef current

flowdd 1}115% @B obéstsﬁg fb‘(éﬁ? BichoWV&ibstrd é]prggegﬁ{lg @§&§ ’dafatmay be

may be approprilate t ude re t an
loggﬁéwpyhedCEc?f lasnert component, if pnet dngbold DEent, oy mayee prchtldquby the ICE
|nsrrecaesthat t urit
to aBotﬁgr (fe Eet u smar% %1(1:1%05/16 ti %n ang?mpuct T, or %/6\/8 rsléljstrate
pro&-msg systerrt chmtrbnﬁgt, ih @nqnh@teﬁlbbdlmhﬁ. data fr om t anmperi ng
and/ or unaut hori zed access. Thi s aspect wll be

par en n_the i s I S|n
00300 oo DA e bl pEpe DT IBHER R R End FOBULEIES i
prefmibagemﬁ}bhsh[:(ﬂ)ﬁfaﬁ]a th‘hﬁleg&E af sedurith e Diigifab sigRytud EDBS,| Antl @ther
by ex ernal devi ces, i.e.,.devices qther than the
Sec’é‘%ﬁ? RS SR %@%Pé& UYeKF f9te FHUIVEE. For exanpl e,
a host conputer or the substrate processing system
[0034]nt r Ol I€Es ﬂiayar%iqicSed 0 thd’]ﬂadn%w@énrﬁém aiv@ydt D& th@faher data

outdi@d oi&Pf@ﬁ‘&lu@ncyaraﬁWhm s@ﬁ‘eﬂ lehh ?E)y@d fop hatak %&eﬁk’i@ &or
to wite tenperate data into i As_anot her

exagplentipiay Substigle BrocessingGY Remegmlox 2, 13- 3MHaar 25MEHRF signal
for Et@%llfl? &%{ idaddis. @g%&tim fsuMJq%@ﬁc?irnlgé@ WataHaPstePRay be

e processing a substrate
accgmplisbed ity reljaiile anddmeéﬁmlyb dlteogtedy,ithe ICH hay bl@opﬁnsa

9 nen be provi ded
frecg{e;&{y or (?a@g rrcl)mar}%g%t él%u? neeg (o \.)valli Untg IPO"}SW% PIOCeISINg'is completed
befare mpoumeitting itsldetaho gite recdprpmttdevlpe (pfovﬁch@ sl sHar dicelata communication

c%rocesm ng Si@‘t control | qre) not helr enbodi ment .
circuitry survives any RF or other power applied durmg e actual process execution.

[0035] In an embodiment, the unique identification data of the ICE is employed to
facilitate accessing external data stores (which may be disposed with the substrate processing
system or may be accessible via a network such as a Local Area Network, a Wide-Area
Network or the Internet). The use of such counterpart external data stores vastly improves the
usefulness of such unique identifying data, especially if the ICEs cannot store a large amount

of information. The unique identifying data may be employed, in one embodiment, as an index



[0033] Data storage in the ICE, as well as data
transfers to and fromthe ICE, is preferably
weacewpéicshed with a high degree of security. BCgiusad0s/029946
signature, DES, and other security techniques may be
enpl oyed to achi eve data security. [0034] |CEs that
are exposed to the plasma environnent and yet need to
to dettcrmim‘the eldatiaalﬂucdhagicpil, aslie nptapbesipegition ats edasing hetie

uc r /wite RFfr uengel e si de
s {5ilpnfy By PR Sk Sorborp O IREH By Byl
man8fabitingtiga, [its depis pinag.dafapits mgdmlt@ andmm ylks)u histaldiation data, its

ogessin y enpl 13. 56 VHz r 2/Miz R
specER GG, oo AL P oY ATFUTLE ) SHPBR L  S prine he
umqﬁémaﬂ@gmgc{a@rbg@ﬁmdégta transfer may be acconpli shed

nore reliably and/or effici ently Alternatively, the

may a reqguency,for data, cqmmuni cation
003 o i Bt il b B P A ples Qe e et O the
subs&@fEPr Qe siih g btemedsr by QMML&M% andtifer @@ afizh@ord 41 accessible via a data
reci pi ent device, provi ng only that the data
megweeaélmsmﬁk&gs Exmemewa&@a%wtwégs piRfpraRly $pred imamaprageg as to
prot@d? Prle' c%gﬁ&&iflblriﬂf&lﬂ&lﬁc&f lﬁ?cim@ﬁa@ GFActs @f(gﬁ%%tb@ 1t sdbggﬁté hredcgssmg

mbodi nent, the unique identification data o
Systm}E A@llelﬂrp Hefp eepurity teetuiiquies mep baeoplonidtg pestecs tieedonfidensiality.
stores (which may be disposed with the substrate

[003% 0 C esShBgy éYa%ﬁépre[ sty coﬁ?oﬂ&ﬁ %§5%H %a%aé’én?en@te@ﬁhﬁ\ﬁ%[ e 1CE
Suc or

as a Local Area Areéa Net wor .
datatche b¢ ﬂm@lpmittp ascﬁrtemus eeabﬁms gmawalrﬂrm phetherexcommpaagnt is a

certh'%ﬁ @org}go%% & hcyct 8F{ﬁe ?ﬁ(fgg‘uog'lgg gfd’?&&&i{ Q}fﬁg qf Snléigllaﬁn nB

queryingr(e. gaat 1ast§ibltlaﬂnmt atcs&stem f’startnmtnlne,mr afy ethendagdien tlme) the smart

dat.a n one enbodi ne
compEe ot s Bt e e o B oSS R G Host
com@ief @by BRiRE tordetZMAIROSH kO the dBfPorRaf i dAbdigntd fb10a }Beﬁ\@cular
smart Qon'ponent The history of the smart_conponent

PropERHLAPR AN o8- SRANEHIE SehT SERRIERBPLFHY Ho BOSTRRprocessing

systet8 RE RIBShp G Ray el hdbWADRItE R tiRabaROEbritiEink umbenalﬁlag fo the
callbratlon data its specification, etc., may al so

proposecApRbientioy andie chmpenesisdhat sseplsrheiitable, ot suchdatabase mag be
acceggﬁle Qfﬂf Abmpu v Q;b ﬂéﬂv\fo}(ﬁ nﬁhe%ﬁ a?espr séngs?éterr{ &%%Et] comﬁter may

at abase e mal nt ai ned
alsorhgabkdc d@tctmineafslmm}e by qiwjzmgtha splari@emponagt &yes,tRign Iay: 169-104,

Fig. qu 1§i Eé‘ﬁa i et %}%{srr]r? com %} %y 95' c%%tfigg etcsiﬁrgs% %}(3? S’cI,lsn%lrfmufactured

Vi a spea
in act@t‘dan&:t witlethie snapnﬁf:mmtsl syecsﬁaanexd ot under lfralm enthsﬂzamsn tifa

B N R R T -
data, that component may be electronically flagged (e.g., flagged in a database) for corrective
action (e.g., Fig. 1A: 110, Fig. 1B: 160).

[0038] As another example of a smart component-based management technique, the
correlation between the queried unique identification data and the external data store may be
utilized to prevent or take corrective actions in situations wherein an out-of-date component or,
for example, a worn-out component that should have been discarded is impermissibly installed

and used. Of course if the component is a counterfeit component or a non-certified
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systens. Avail able data security techni ques may be

enpl oyed to protect the confidentiality. [0037] As an
woxaphe66f a smart conmponent - based managenent PCT/US2005/029946

techni que, the ICE data can be enployed to ascertain

inreal time or near real time whether a conponent is

a certified conponent. This aspect of the invention is
compbhens tits aieetiﬁwybﬁkigtg orlthe lackdthéBof, Byg.tigr MA:ri§6(igglB: 146) would

] t|n stemstartup tise, or an .
revea{1 sﬁél?a chl}n ae it a ttemsjt c? ag a& t% Bss erIbor?ecﬁ' 1¢‘§rcoppgneﬁlﬁi ]aYFéx if the
uniguel édehiifi¢atiah dﬂl 1sxiapl&,atet1j’t80eattb18iafabhs% nidyeebkito geﬁM&he& fihe same

.0or.a host. c ut.er abl e odet rmne
i iR R 1PoReSIE R ' OYo T BT P S st andor
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process). The substrate processing system or host

ute owe th, a database c ain
000D pele i Hrite R sooph BirtieR 4 g o Pl D
instAARTPOARMr polvBalp MM rduberafebrd RNy m&F besélfé)bveg @6 PRB&A (e.g., Fig.
be accessible via a conputer network
1: 1%%&% LBt ®%r ocessi ng system or host corrputer rray al so
be able to determ ne, sinply by querying the smart

[0040 rrpo NeAk ah®hd exarfple, thé FEE hB inbRdle chihfonchtBharkerritng Hata

her the smart conponent 1s certified in the sense
(which &tclqdﬁs historiea drtadessribingione arweredd theccowippnent Heage pattern up to

date B YA AL A0h atas th§ B% 'ptnltﬁfﬁ'h% quap‘ﬁilcéfﬁgg{ apéng@%ed tl%e smart

aut hori zati on. a” conpofent oun
compemssb phg/octhe ilkeﬁ)L é“dje ¢crapedniothatabierizieg daty emty tivendheaqueried (e.g.,

Fig. '2?2(5% i(fﬂl i, q%il};agei%t %‘cn t hs?tgle%gc %F% ﬁa%cgiac\éﬂo%d%%{ea%a@g)z 206). If

the domtpatigmirevdalsvtkat alet snoant doenpgnent ksl 1. lohgdi withid, spdificatioBfor use (e.g.,

 too @gn%%ﬁ@m‘ﬁ&?wgﬁ’g @Eﬁﬁr\gﬁfoot %ﬁrﬂ%‘iﬁsﬁ& Relesp-af e, the

smaRebipeient ﬁl@y BelesdtRmicdy Qbket] @@%ﬂ ﬂzfggﬁdlhi Mhtzﬂ)@!ie? fandrblife
acthefgﬁteer nal data store may be utilize revent or take

odig-gor ot Ngirdhatheacptnatiormeciiesioaidhiadnr the smart component
and Biéllogé f&%&oﬁ%ﬁ%@ﬂ% 1REide AR th%)ggilgg Cc@mgé'ncf‘f’@ft&lio%lch allows the

conmponent that shoul d have been
smaft epepenestiosssentisibtsalftdiagnased Al@emtlvw omdaintsmallsf, thehapoeptable

spec?ﬁdm&pgﬁg ?{az dé’ilcﬁ- Q4N g){t?rgbltda&gé}gg]? reced ve% cmaxg?nent characterlzmg

non-certi conmponen I'ts | Ca
datatihntisfactioryt, Fietheodystereingallatibh gnd/driowkB6p alEd/(jr sub@ratelmGessing

u vea rfeit attenpt or an attenpt
may"i% ulgvé/ea r%?]cegéejftgﬁl%gy?gﬁponent. Even if the unique
identification data is replicated, a central database

[004thy be Abhentianedstaibtativinddta filee tiwainitialivalibtadon data and/or the

ldentificati ndat 1 S..bej detected in t di fferent
hisg B O O Bt oS yBLI i Bimermisso Be sored. Sk
calitgrefgr dﬁrﬁth@}albd sl)tot‘é@ pabédre il e BCE esucin BlibkRiod B MAdyEedkored in an
exterd%? at;?bralsea t”[eheastoerg& initial calibration data (which may be obtained during factory

testing) may be queried (e.g., Fig. 3: 302) and employed to facilitate calibration of the
component upon installation (e.g., Fig. 3: 304). The stored historical calibration data may be
employed to determine if a component is likely to fail in the near future, for example. In an
embodiment, if the historical calibration data shows significant changes recently, such a pattern

may indicate that the part is likely to fail in the near future. As another example, the

10



[0039] If the received unique identification data is
as expected, further systeminstallation and/ or
woawsr2ense and/ or substrate processing may be akCowseoos029946
proceed (e.g., Fig. 1: 108, Fig. IB: 158). [0040] As
anot her exanple, the ICE may include conponent
characterizing data (which includes historical data
comppsisen befvaen b eumsent paibeation velue andiip dnitaltcalitaiimn ytetfer n

comt)’&lehﬂn% a%’lld% ﬂgﬁo{‘lﬁalt op fe% dﬂ‘% tgc? t?tb o&‘ ﬁu% ?I%%gné?l? rA?#«Q 'aﬂcgcher
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.. may.. 1t he uer 2, 202-204 nd .
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Secoiﬁ a1k by sEt | fn@jﬂ aﬁé}heﬁlvfagfbetah&)v@d@roﬁoel%ﬁ%@@é}ea%arﬁﬂg id ﬁ@wded in an
l ggic for the coqyarlson may reSide with the smart
(&

embe@ms@m by daja ig dogeed igrprdas ttaprlomg Pragé thehie owaeraseeas the dsk of
dam?g}%ﬁm: ind 'c{n?ﬁn%@él{l ok 8RR s°t§ aﬁértb% e{n\{@d Kulh roof helps the
tronally, e acce I'e specCitication Hat n%
legitineaté shsteinmmannfactarer wallvouaﬁoa@@s@le bavingto lmdcﬂah@@dirranty repair
r Gk atisfactory, further
Worlggr{@fg%ﬁ{lgtﬁléag ';lfé] cﬁﬁl g&i f%na%mgg %ultgblg cor%o&)ents substrat e
processi ng may be all owed to proceed (e.g., Fig. 2:
[0043D8) . [Dmmiqmsidmmingammmay also be ahployned:kmriag @nstaélanon he
br a at a d/or the hist
contellidigh PRt Roblls Ol fFomatedict s chiBtnraiet ey
subsahts q»rdmessﬁtgmyaﬁm afipiprapaibielfoedsk dithd ptapossalyapPlicatibOr Molte Gliat

hoard in the I CE qr ,such cal [bration_data nay. be . .
md“é}f(‘)‘ﬁﬁl EYIPepents mayy ’é’rl?Pé?thgl?ea"S& ied anl/gr ‘é‘ieB‘Fadmﬁ)ﬁ??et fogpse in a given

applialioOREild Dt dﬁétﬁer(malc%ﬁwyo&ﬁor@b& ﬂisghﬂ@d g%aﬂh&qnéﬁdnﬂw with

testln@Q may be uerled@%1g Fi g. 3
one e gtk Cée%%qm%itxoa% a PJ%? a@rf%‘ﬁlame Whea esmhpisA éagether for
anotH&%?pl'ldﬁﬁBﬁl B?Eﬁt@ﬂaﬁtﬁllﬂ que 1'11@ uméu%?dgﬁtlﬁcaﬁ&?cézﬁ& Abfdndividual

orical calibration e enpl oye
smaig epraporients (¢-8-, Hige 6#}%%@&) and§mn1¢6e¢glsupb qeeaied data in b@nbieation with
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appromhemrtyi be, ulﬁemtaﬂ(ea topatstre ithmt ti’ﬁ)subsmdteqﬁdbc&siul@iysﬂehﬁs pﬂipérly or

optiphEishifed B cstibe e Phoss P NgaT fr Dk BAOGLIGLS < singe
subs@d id precdsfudt (e al, Feaki 4osat i on val ue for a

[0044] If one or more components are found to be unsuitable for a particular
application, a recommendation may be provided to the system owner or operator to suggest a
change to the components and/or the process recipe, or the substrate processing system may
cause the smart components, if they have configuration capabilities, to be configured such that

the application can be more optimally performed. Examples include causing a match network
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conmponent may provide information regarding the state
of the conponent. As yet another exanple, a pattern of
wohasgeessn t he cal i bration data of one conponeat/usanns/029946
indicate a problemw th another part or portion of the
system By utilizing the stored calibration data,
proactive conponent and/or system nai ntenance may be
to hayerarditforant imppdanee veﬂu,e, foriexumple-abt thisinapners the mymbpOgARYstrates
[
wasfel 08¢ ) ihdorRRR AL oA ﬁséagr&ug Qs @At A 6O AN S FRlLed.
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I I S_.not
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but data.i.s,l e r pr.ovi de
partfTAE AT ool fopfifhdhes € et e bl ot e
netvivek ttnmetyrﬂ:le dejiloyedsgstehe(vihicht ieap &f dpead lﬂ&bﬁ@ MRk Aeufacturing site

or a%%?ta tg pltgg{ 2 Wtélgres ﬁé&% ql,éaln{lrgetngﬁ Sgbqspy o eo}'!@éne o Wg?t n%?{%l%r ceogltatinosuch a
comp&Rat. [If Yﬂéfsﬁa%o%ﬁﬁﬁﬁsrei»ﬂ%ﬁ& tﬁé ShofRBBESHLS SHINMURbRGvely request

unsui t abl e conponents. [0 The uni que identifying
that dhercampgpenty Whla%geérbﬁf%wdte Mmage FasAcalt at i on,
configuration, or power-up to determ ne whet her a

[0046PTPONEMhe REE Aol a3 HRAME Risforiefl dtaﬁ%g%‘&lﬁé {1 8€ conditions, other
pr ocessi ng sy stem are appr Oprl ate for use In the

compprstsdhad itp msraélaql plong with frea fyigm, anmmngarémg;ﬂmv@nh@txons
The moncmakasasﬁé QBred RRNGES strﬁafrﬂ c%ﬂmﬁ% ﬁgdg(gfgﬁf%&e WL AR G

for use In a given applicati
extegtahdatybters tb@rcam b¢ edtessedpingethe ECE menighé sldntifogaioméata asy/search

key Cﬁﬂe{ (!lagé:llna%é olpe % X%lneg'g)gt Vﬁgrﬁ{ltga%}dz%e}g%e iu% q?]%rloc?samg system
and dowmlbﬁied agp Ialsﬁat'tlcompoMt’ aI(IEa MEtel dag thyy ﬂstﬁlb@lctdlllgcthmbﬁﬂhe probes

G S AR NI T T —
all tihads datipPede Ak d¥abh@Eurivlé mteamssweﬁetda%aéoaﬂe@cﬁﬁ dapsHiRY may be user-
mnth the substrate processing systemor via a networ

Plpandaedy sanapise SBly Vv yeapestish e calested istationl data may be
uleaH@it asHIREdRARILARLEI, 91" HC SRSt Jﬁ)}ﬁ %Qﬁ/l wailddt® & aprGriate time

optimally conflgure for exec e propose

(e.ga pff‘!;erruﬂ@eamlamﬁ qyslegs cormplege onumm@)ueaiétoormoad the drgd.e
substrate is processed (e.g., Fig. 4: 408). [0044] | f

[0oQE O 1Ris ?us@d%ma &nagl&!‘éﬁ% §Qe ﬁnéjaﬁ&héraabsgﬁrtfc%ﬁxponent
a particular app |cat|on rreconmendat i on na

is opyemeing suitably fotesedy s petivdowssstcrny ingpmbagtion wish stlngg@mtpoaents ina

given system, and/or with a particular application. The historical data may include not only the

component identification data but also its calibration data, its usage records (e.g., number of
hours in the field), and/or application data (e.g., since some applications may cause a higher
degree of wear relative to other applications). The historical data is particularly useful for
maintenance in that such data may allow the owner and/or operator to be proactive in
component replacement and/or cleaning and/or any other maintenance task. In an
embodiment, a replacement component can be automatically ordered by appropriate software-

driven business logic if the historical data suggests that the component needs to be replaced in
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change to the conponents and/or the process recipe, or
the substrate processing system nay cause the snart

woanpmmexsts, if they have configuration capabi PCTiUS2005/029946
to be configured such that the application can be nore
optimally perfornmed. Exanples include causing a match
networkto have a different inpedance value, for

the ngsefiviee . Therfatithas theehisienical dateismutetaticadly celiesied-andanay be
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Well s B5EY %F%/ KRt s UE¥Y r at e processing systems, for
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engi neer may be able to proactively request that the

compeyiepiine i 8Wh distaricalyladp 1sefrding usags cendiienyaieserattels cpst
applicqgéfé;l etd Nfie b&HELBY h&& rérﬂeﬁhﬁ‘l? Gl HOMhG Bl ndad ﬁg? a higher

regar di ng usage con |t|ons her conponents t

degtieg; off ageuradyl. du this magnen thirugefl difesyfatcemponantlisonaxdaizad.
[ . e

Alteh%%ﬁ%lg tﬂegl% %@ﬁﬁaﬁ Bgéﬁar aglgﬂg%ensy%%m% §§lﬁ:}[ritg gllldr/rggkgdéﬂﬁ(}{hé?
compdrentscnd/nr athergrd@sngdrametera tetanpendateg treating ebmommeﬁﬂed

usin he L CE' s, uni i denti ation data as, a
en e Sl ey B Biser s ruls 5+ een hfbPosh SeREeh

and/ or the substrate processing system and downl oaded
[0049ht 0 a Fhshistodcuidan Eivii aelomorel étﬁ?npdxaéras ﬂiaaysyaﬂeﬁnnd}ealso allow an

collected b he pro rovi ded , with rt .
eSS oG 6 RBOReRe Copif B BREat BiRe e past: Such
foreREE fe@csﬂmdctﬂ»h olitHe pabtitBsy Keddf ilmeakRhepan pREpdimiig tHe! Eaalbé 6f failure

interval s), or the data collection capability
eithgrd fhe Smprt Gomagneat whigh seegrds diefeines t%ﬁmptméﬁmp@wggﬂbﬁsystem

If anT$1>€ne§ e %‘ﬁh@éiluﬁécﬁéo%ﬂoﬁé’dt (E81 & JRYithk d%l%gﬁﬁ%d%%m?&?ent) and

data Is collected, or the 3mart conponent ‘
such g icpusesp @l}@pgwrthm}@rwnmoq@u@s thag eeraribuie o tbt £dlyee, the historical

data[Q%lgtlh% t*ro?:ﬁ %%%aﬁtc% ay aﬁﬁ%ﬁ%éw@%ﬁ?‘gﬂyggﬂ {1)1@ Ganl8bAthe

st or at’a ma
failwie taed/or fuenisthtbe immocalt sysmm mamrfqmwtlrexrwltlh acoutpatoeyrﬁdmmc evidence to

(i

oo et b o e B i Rl Kooy B g tht

breaks ietd thid inButhoaddtuse bf @ impRipet eodigoaent. The hi stori cal
data nmay include not only the

[0050] The following describes an exemplar scenario wherein smart components and
inventive componentry management techniques substantially improve the installation,
operation, and maintenance of a substrate processing system. When initially installed, the
system may query its smart components and compare the data obtained regarding both the

identity of the smart components and the component calibration parameters to determine
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conponent identification data but also its calibration
data, its usage records (e.g., nunber of hours in the
woizedethpe26and/ or application data (e.g., Since BOWAIS2005/029946
appl i cations may cause a hi gher degree of wear
relative to other applications). The historical data
articularly useful for maintenance in that such

Whe@alt fge rerppaients aretathogiagtiandn drechitayiefon vesy indiyidyelly or together in
the FEBRTHHER -, RATROARE forh e B hn B on € pEARD,

repl acenent conponent can be autonatically ordered by
[0053bpr opr Omeéh@syfstemm asheftgioed tolpsiprapsdy instplled (rossiblg by comparing
the RS O0E o O el QR Dhid WML o R FVTORRARE GAERES, b8 queri
data Hijost thr: smart ccoiapqnents naithe matbingtdally obired ancbstoad datriiyinBigidual

oved, to,aut gmat i ance, action
st F0 R s ALY BB e el R o BRI AP ke Bhae
subsbd}ttentmya flssmedetdhfysa mid mialrtycompdm dffile syeient BNARC@®mpared with
. reca rq ke%£ g?burden @g@g as reduce the chance
this higforipa] dtgs glgprancy qgﬂosgﬁ PRIPSSSi ment, t he
hi stori cal data may be enployed to project mhether t he

[oosa]nar t cgﬁwbe b, thé sytent MbY selfdentEy PEDIOASSOQREPGE GhitOfdr the
pose a _smart c onent is near . the end of its

uniqje @Pﬁqlfymgfdéta apd amypesledt eadipratign end/ordystonqabapdier celigsitadeer
envitdndRtafadA ﬁ‘leorw% b&for&rh%reﬁ‘ didzndéthcf ddfell 0o WGt @hY hedebdal
renalnlnq to undertake the proposed production run, “or
parajgiiciarial Wée@@n@@r@medsqabbnaﬂorb@drcempa@e@orb@ﬁmge FHiedata may
allow 'ﬂ{écég&%ﬂl‘%@ ﬁété’l%ll&?&h&ﬁer Itqs Mﬁhﬂgh Q&%lffcgﬁo lefform for
co nent I'ts hi'stori cal data regar g usag
examldmmetprmsqd alegmg enddartdepositionspast  appl i c at io ns etc.

the sel f-assessnent of remaining useful life may be
ge u\éme];f%eaa[pmfl {1 thSgé g)pre&% n)fi% ﬁ%ﬂfs‘% thé ﬂcﬁ RAts HTRTWE bnart

commneatswéthe\sgixtym nidyeve gl ayed uedscej“airawhmlyeralhd systemhas a collective

who?é/ 5y g%nccté eﬁ{é pg%agzg nl% ?ﬁ% dj f E]y gﬁgﬁxﬂt’ég?oegerformed the

propbﬁ@l&tppl’kgltlan N6 tify tHeESblf&hagﬁUsltﬂ‘c mmrdtthfs @dst £ iap}ﬁanfl@q suitability
Its for a given cQ

favorable oces u
may b paifpipHm [t%ma Tﬁ? Wrtemgrayakio Regform pel gf?ﬁfoqxbvagpumpﬁable or

actiePARORBEH & thdmAssFIOH QMrTRts, ThSRE SppBN tp yalemgngd.neer to
nore preci sely ascertain the operating condltlon at a

int inp tipe in the past, Such forensi
IOOS?‘g const Noethas HJ afomPRBeT Asfounghip bsémwtablﬁﬁ%gs@ iTi@p pysteyn and/or

to pdHoImRRd ﬁ}%békgd %}ﬁlcgtﬂﬂxs the@ stérﬁ'rﬂ ?”b@ dRhbiIBSlo ﬁr@ve‘hhﬁ o uhning and
Con‘ponent records aorto an%/ ot her
o

dam@@ﬁ@ tedln tIf qhﬁ rt@]ﬁ@f dapage i shght gxﬁ opipranayesediloaved to run the system
w1thl{ﬂé3<%1ﬁﬂofnblg%e&ﬂm & %SL‘I@%@ but Wi WaHHe RLSy Bven and data logged

unapproved conponent
(preferably in a form that is resistant to tampering) in order to prevent an unscrupulous user

from later obtaining free warranty service and/or any other concessions from the legitimate
system vendor when the substrate processing system eventually breaks down due to the use of

an inappropriate component.
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such use causes a change in the operating conditions
that contribute to the failure, the historical data
waquersieéebr om t he smart conponents nmay al | ow t RETASREE/029946

to pinpoint the cause of the failure, and/or furnish

the innocent system manufacturer wi th excul patory

forensic evidence to allow the manufacturer to avoid
[905fkvi ng X en perorpplronditien i enequnterrdbyimeiol e smagpomppnents during

I r

install M RS SR LR SRS R E ) o ATBERRE sounc.
The date isdoggsdwnhe petionaliyreansmittedpo the sy sera mehni fagt@rer lfme]uahty control

N e e R

res1staﬁt1atanmmg&tanmmles&aon@ssyst em Wen initially
i nstalled, the system rmy guery its smart conponents

005 OB Rk SRR S habOL By moroves
comymkntoy arid systemanaﬁﬁgérﬂafrﬁ with r@i@éc& kaTihe ensktib e, opeh@tlon and

nts, are aut hori zed a /or are swtab for use
mainfoRENGR O B PSR SRRS S step Ay e e pacts of B spbstige

proc¥deRiE Rpdterh REhGAGRO RRAtiScalbh tats e prefekably with OfiGuely 1dent1ﬁcat10n
another). [0051] Once the systemis ascertained to be

data H%ﬁ?élrhewur%qﬂaﬁﬂ ggad lryoas%ql%bly tipgsduesiphe Hyrgied Hata qla?érrth@obe
Eoyf QR B h BRREBAS et ! 0
empfragé er}];lnge t%I’at% %I%gaggg&ﬁlhe ﬁlgr [ gégh esdﬁ 0?%Jrrn (ﬁ?‘ Ove mStauamn
accugpgyrpeshiorimpravahedeke hmdrtbﬁ‘t ipetd m)thaasylsfanmd optingized torreldthe
i vidual smart conponents and/or with a
propé%%it P@Fca{zlé}g dat abase) for historical record keeping so
t hat subsequent data sets queried fromthe smart

[005Zbnpon eﬂ@n@ueﬁmtim data, imgonifenationathetisclisedsrhdrt somponent-

baseﬁ] hﬁh%h{‘éﬁi tfgﬁ\%ﬁ%g > Jaay s{lbsmmtlafp)% %mat ne? éh%rrlce b&q}?eousste 0
counmfeit-andl/en tnlféry)r autdfitotes aymdpieted ih heuhmakqarcﬁdeﬁsmg‘@rstem The

. n' dent nd any neede i bration
histolf 1R PG 0t A o 1 § B o P O RR Hes gheis and
helpd éhgtfed@lredréntP R fopérﬂ”ﬂl@ @alitiot FARPPbinEin tANSnFhShst 18 nfRé
accu@gﬁy necessai y aranetric variables relating to desired

Bing thecosirae RIesRsEng RsteBrandr PinRgist thepurceiafany deilpre. The
corrddtlofWetiRn AYiE SRR (REP LI ifEex Vel DG st%ré%%'iéatlk Sxpinbid fhe

wi thin specification to performfor exanple
usefigpesp 65 thg IEE ap e dooh i improyiag substrpigipsocessh@spteinfingtailation,
|]?ia‘1}] a (e.g., recipe) is available, the ICE
Oper%g)?lah oblﬁ{% gej[fugrrart conponents of the system nay be

npl oyed to ascertain whether the system as a
[0058b| | ect Thus, whilsl thisdnventiorahas b¢redeserihed i tepras ofsevmralkirefigrred

emb&ﬁ&@ﬁtg,ecflere hid a‘i’tglta'tlg%l, béfm%%ﬂgﬁsg Wi gqug\%le%?srvtfﬁélpﬁﬁ \)&1&1%1 the scope

of this invention. For example, although the specific example is discussed in the context of a

plasma processing system in general and a plasma etch system in particular, the invention may
also apply to other substrate processing systems such as chemical vapor deposition (CVD)
systems, plasma-enhanced chemical vapor deposition (PECVD) systems, physical vapor
deposition (PVD) systems, rapid thermal processing (RTP) systems, lithography systems, etc.
It should also be noted that there are many alternative ways of implementing the methods and

apparatuses of the present invention. It is therefore intended that the following appended
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proposed application. Note that the self-diagnostic
test and this test for application suitability nmay be

woeodooneresi mul t aneously. The system may al so pectTaism05/029946
self-test on various novable or active parts, such as
the mass flow controllers, the RF supply systens, etc.
.[0054] Note that if a conponent is found to be

clainyfaq integyetad poinclydiag pl sedhalient ersnpermutations, endeguiatenistas dall
: . [ [ may be disabled to
W“*‘E{tgﬁ’22?%‘@?5%%&22%@%?@%’%i ng itself. If the

risk of damage is slight, the owner nay be allowed to
run the systemw th the conponent deened to be
unsui tabl e but with warnings clearly given and data
| ogged (preferably in a formthat is resistant to
tanpering) in order to prevent an unscrupul ous user
fromlater obtaining free warranty service and/ or any
ot her concessions fromthe legitimate system vendor
when the substrate processing systemeventual ly breaks
down due to the use of an inappropriate
conmponent . [ 0055] If an abnormal condition is
encountered by one of the smart conponents during
installation or during operation, the collected
envi ronnental data nmay cause an alarmto sound. The
data is logged and optionally transmtted to the
system manufacturer for quality control purposes. As
mentioned, this data is preferably kept in a secure
manner so that the data is resistant to tanpering or
unaut hori zed access. [0056] As can be appreciated from
the foregoing, the invention substantially inproves
conmponentry and system managenent with respect to the
installation, operation, and mai nt enance of a
substrate processing system By endow ng the parts of
the substrate processing systemwth uni que
identification data and preferably with uniquely
identification data that can be automatically read by
a suitable transducer, the queried data nay then be
enpl oyed by inventive conmponentry nmanagenent
techniques in order to inprove installation accuracy
and to inprove the likelihood that parts in the system
are optimzed to run the proposed application. [0057]
The uni que identifying data, in conbination with
di scl osed smart conponent based managenent techni ques,
may substantially elimnate the chance that the use of
counterfeit and/or inferior substitutes go undetected
in a substrate processing system The
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hi storical data stored on the parts contributes to a
reduction in fraudul ent warranty cl ai ns and hel ps
wengoweexs recreate the operating conditions oPCaNE2005/029946

point intime in the past to nore accurately tune the
substrate processi ng system and/ or pinpoint the source
of any failure. The correl ati on between data stored on
the parts with external dek&MBores greatly expands
t he useful ness of the ICE as a tool for inproving

Wha itpdaimed 8: processing systeminstallation, operation,
and mai ntenance. [0058] Thus, while this invention has
been described in terns of several preferred

1. e nﬁwéubmrﬁtQ;probésemg spdt@n intieg atet ofh@mpoeenty) tateas agpluralitd of

s withint scope of this
com B 2F S S8 v ook Bhnthrg a6 B B opmpn s e
comp&nes d@mﬂ@dam of bempaehis kiviad artinflleicoppOaEs Shit@cement
eneral and a plasnma.etch systemin
<ICE§aarIPFt%¢3# TRRBOTt FABRETIAS DI appl y to of her

Bedryiak Said R@aﬁﬁﬁ bR @niBERI® rédiiest thdsir &Eﬁmlwmcﬁéﬁ&%’uﬁcatmn
dep05|t|o systens, plasma-enhanced chem cal
data\fropniheiy s W? $PECVD) systens, physical vapor

de :
(RS i oSyl TR Rt pAARE B PSERS iy of seid
plurdlts gfctpmmo@ré@lre[spﬂnds theaidequersengyand, al t ernati ve ways of
th tauses of .
pr esgfﬂ?t%:i){rr]@gn nt gf srgiecf ]{ﬁglaﬁtﬁcﬁgz(ﬁ% oreél?slfn set aroa/u%eh gf;t ctongonent
unigiio Idemificatioragiyie Wd’ield sdldiﬁms cdngponet édemlﬁte&ﬂn dstalinepacted) glagging
'd?ll such a#gera Sy permut ati ons, and equival ents as
sald It companen Ofﬁ%ﬁ?lv%‘gﬁprlt and scope of the present
i nvention. CLAIM5S What is clainmed is: 1. In a substrate
pr%ﬁessingysysten1haV|ng a set of conponents, at |east

2imgthpd of glping bihersamald copreatiye gotion yingd esskisabligniaid substrate
proc@é%id@gsygglﬁ & Pl%@@tﬂ! shif s%té@??&eé%ﬁ@%?ﬁ@rﬂ 5m Ségl!ﬁmg a substrate

nponent of said plurality of coihponents having an
mnqﬁﬂﬁﬂﬂmgﬁﬁwnconponent enhancenent (1 CE), a nethod of
conponent managenent, conprising: querying said
plurality of conponents to request their respective
uniTyeimeihde of ¢lainc2whomwindaidaulrying dnd hid recesiperdre wecomplished
el ving uni que identification data from said

‘mmb R e%ﬁm:ghponents if any of said plurality of
component s responds to said querying; and if a first

co onent sai Iuralh} of . conponents fails to . .
4. ¢ HE hpg pE¢laimy i said corrective actlon includes providing a notification
pertammg to a failure of said first component to respond to said querying to one of an operator

of said substrate processing system and a manufacturer of said substrate processing system.

5. The method of claim 4 wherein said notification is sent via at least one of the Internet, a

Local Area Network, and a Wide Area Network.

6. The method of claim 5 wherein said corrective action includes providing a notification
pertaining to a failure of said first component to respond to said querying to an operator of said

substrate processing system and permitting said operator to execute a substrate processing
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uni que identification data when said first conponent
identification data is expected, flagging said first
woanpomexst for corrective action. 2. The met hoB8CDMUS2005/029946

claim1 wherein said corrective action includes
di sabling said substrate processing systemto prevent
sai d substrate processing systemfrom executing a

appligghient %fEPF eaifh pRrsRiB g ipIap eI ag sk agsocimied witht droehting said

S o e 2t 0o A Pl 05 Rl i gyerving
of claiml mhereln sald corrective action includes

7 2L RSy OO O S0 RS T Ed HoBer

consemmgab agsomo paid aish priaf to paindlttisg Rsit opératoptodeast fgd sybstraen
and a npn yfacturer of said substrate processing
lxm§§¥ﬁéwpugll*he nmet hod of claim4 wherein said
notification |s sent via at |east one of the Internet,
cal and a, Wde Area Network. 6. The
me%r E%Eile@f’d et dpim %?Wmérr @nprisigg golestipgand lpaeing progess-related data
durlhg‘éhlidlﬂl%&r%ﬁl’ébéé'blﬁgaﬁplﬁ%dnf' cation pertaining to a
lure of said frrst conmponent to respond to said
querylng to an operator of said substrate processing
.Sy
O Sy RRELAN PALE bAoAl loBREL RDlhRa B SR b gpatity of
compesEnts to assunme a risk associated with executing
sai d substrate processing systemin view of said first
conponent failing to respond to said querying. 7. The
lO.nEﬂhmdwmmdofamﬂiBﬁﬁwmﬁ&m@nﬁmgprising Iogging dat a
evi denci ng sai d .oper.atg en ssune sai d
1 SR G fecpR BT KoR G0 Srb R Sre7onE GOBRERSA ©f seidhRurality

f cshiiumbhta iveth Rk %éﬁ:ﬂ%b(ﬂﬂd ABRbbfet idektificBtion e HRLALHQf and
claim7 furthe

r conprising collecting and | ogg
pr Beaidseqoaf sprappngnt upigngridenfisation dewansioes nat @am%@e@@gpwged
secoﬁ@ BbrhdbhtQfentiBicatioAQial hiLGh alcpée@drig cgpmﬁge{n? Fdi cglgéc‘iiwe action,

l ogging i s performed by onhe of sa
conmponents. 10. The nethod of cIa|n11 further

11. C OTR@ h$hbg ofggﬁﬂqafd \Qﬂer&?%g ?%or‘f@c&gg ct og%pcilugegg%%l%% sa% substrate

roma secon
proccssmgcsmmm 40 pvetdmt smqb eutstrate $mcemd1gcspstm lﬁt@ﬁi executing a substrate

proces% 1r§lrta'p]fol'1c% grll on data in a database; and

12. The method of claim 10 wherein said querying and said receiving are accomplished

without human intervention.
13. The method of claim 12 wherein said corrective action includes providing a notification
pertaining to a failure of said first component to respond to said querying to one of an operator

of said substrate processing system and a manufacturer of said substrate processing system.

14, The method of claim 4 wherein said notification is sent via at least one of the Internet, a

Local Area Network, and a Wide Area Network.

18



i f said second conmponent uni que identification data
does not match sai d expected second conponent
wodeostozéiceat i on data, flagging said second conMpamaISR005/029946
for corrective action. 11. The nethod of claim 10
wherein said corrective action includes disabling said
substrate processing systemto prevent said substrate
processi ng system from executing a substrate
15. P OReskHdE oRERlh §84Wh@Rm 12. The method of claim 10
wherein said querying and said receiving are
ac Sdsysin spibeprigetivegtiothinaiades modding nntificatio® perfaieing to a failure

' Qi id correctiy ction .
R T I —
systéraighdipamitting sdidlofdratst to eneqparesubstite prosRsing applicainthter said

rvin o0 one of .an operator of said, supstrate .
°pe‘%*ré’gc‘%ﬂs?§. %E° AT IS RS Y Bl eteay g sBid sUbstytedupessting gystom
in vipwad esid ifing compsrem fallthg td RSpdmtH9Hd glerfihgi m 4 wherein

said notification is sent via at | east one of the
Internet, a Local Area Network, and a Wde Area

16. NeTwomkthd of dian MEtde: &)fmpl?llsﬁlg %g%?lgwgeﬁlgég%g 5 Bperator

said corrective action includes
CONRBRNE P dsups saidaisk Rripy tagemittingfsaidloperstonfo exarute fdid substrate

proceIROPERatibR. respond to said querying to an operator
of said substrate processing systemand permtting

said operator to execute a substrate processing

7. PP Byt ERRAR BN R AR TPk PR fioDordpgpoenss .l s

durigg sdksbitrege pyséssinp applichgon. of sai d first conponent
failing to respond to said querying. 16. The nethod of
claim 15 further conprising |ogging data evidencing

18. sailte mla’_fhbabﬁél_aiﬁﬁHﬁﬁﬂérkiﬂ&aﬁ:mog%%ﬁgqg?e@&hﬁld by Bfic O aff plhQlity of
ermttjng iald operator to execute said substraté3

compongpis Usng dfs Mol i cation. 17. The nethod of claim 16
further conprising collecting and | oggi ng
process-rel ated data during said substrate processing
19. apphe wathpdaf claig | whereimet keost cnf cathpinentlst swideeteif Romporbnts is not

desidREQ1 NGl by of..said plurality of . .

e o R A IR i e i e P ishdye B heine

membeoisaid phtralitgad toropmmentsnponent of sai d set of
conmponents is not designated a smart conponent having
said ICE, said at |east one component not being a

20.  The method of claim 1 wherein a number of components in said plurality of

components equals a number of components in said set of components.

21.  Inasubstrate processing system having a set of components, at least a plurality of
components of said set of components being designated to be smart components, each
component of said plurality of components having an intelligent component enhancement
(ICE), a method component management, comprising:

querying, via a transducer, a first component of said plurality of components to receive
first characterizing data from an ICE associated with said smart component;

receiving, via said transducer, said first characterizing data;
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menber of said plurality of conponents. 20. The net hod
of claim1l wherein a nunber of conponents in said
woleakézey of conponents equal s a nunmber of CORPDASHS/029946

in said set of conmponents. 21. In a substrate

processing system having a set of conponents, at |east
a plurality of conponents of said set of conponents

b eSORpatBg F%‘ﬁ shasaeterigingaata it acg@%mqp@cat ta for said smart
rongnt of said plurality of conponents having an

|nteiI|gent conponent enhancenent (1 CE), a nethod

c o prih rt chraprigyizingrdata fatiniomiest angepteptle syecifigatiov @taafor said smart

S
comis B 1UEhicafy Dhieite SRRAER R MBS LAt 71 o
an ICE associated with said smart conponent

tr. st . N
cnareabe B o W Sk G RAT Froust f en ebibe proopiraligiptine
said mbtsﬂfatapmewsﬁuglsﬁstap ecprevanatdidsubsigitaplooéssingisgbt&ifiiom executing a
onent; and i.f said first characterizing data fails

co
subsfrgje é?“%@@@ 4HP% specification data for said smart

conmponent, electronically flagging said first
conponent for corrective action. 22. The nethod of
23. c| Hyermethad oftrdaien 3 whrein sdid prreactiveacsion inshidenaytomatically ordering,

empl%g‘ﬁg ko8 t&"%ds}ﬁegd 16%19' d J%gluie%{eﬂt YB3 Kk EoRB BRSS! NI

0 prevent trate processing system
fron1execut|ng a substrate processing application. 23.

24. ITEE e".?gétﬁ&do glal \mlllel%el% M@g e%r}iﬁg 31% 9211& & 19%%'a¥eeac phsﬂed

es au npl oyl H

usingal sdmner-lhm@nmnted appph@nelﬂmut hlfmxsm 18&1'\(énﬁ(bn‘ st
conmponent. 24. The nethod of claim 22 wherein said
querying and said receiving are acconplished using a

25. COTRkhethod SPLIGREIT WhkréiR PAi@ 36ectivd NBidh ibURE V\}; roviding a notification
intervention. 25. The method of claim?2 1 erein said

pertainig Ot fpifare H€ 8419 Arst FRIPRANER 1P Fesqndi 1R G218 ARV Ing e 8l Qfrgn operator
of saRBdub@taid f&%oés@m% sysBinh B AbmFAndef dfsal SGOMBRMMesdiRk system.

respond sai d querying to one of an operator of said
substrate processing systemand a nanufacturer of said

26. S u’?l’?é héh&d Bf dﬁg’ ﬁfz’? %vﬂ&er@éﬁltcl%ﬁéa@lb &%nt'(ﬁ& L}quasp {)ne c!f %erﬁ}l rnet, a

wher el n sal via at

Local Aeea Mdterorke ind aWidc Atea Areeworllet wor k, and a Wde Area
Net work. 27. The nethod of claim2 1 wherein said
corrective action includes providing a notification

27.  The method of claim 21 wherein said corrective action includes providing a notification
pertaining to a failure of said first component to respond to said querying to an operator of said
substrate processing system and permitting said operator to execute a substrate processing
application after said operator consents to assume a risk associated with executing said
substrate processing application in view of said first component failing to respond to said

querying.
28.  The method of claim 26 further comprising logging data evidencing said operator

consenting to assume said risk prior to permitting said operator to execute said substrate

processing application.
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pertaining to a failure of said first conponent to
respond to said querying to an operator of said
weubmimetse processi ng system and permtting saPdT/US2005/029946
operator to execute a substrate processing application
after said operator consents to assune a risk
associ ated with executing said substrate processing
application in view of said first conponent failing to
29. T e?ﬂ@ﬁ&h&@oﬁahﬁ ﬁ’é"ﬁlﬁlﬁéﬂ&m Asn &hféc Jh‘aqo%mg‘%)rg&éﬁ £&ated data
further conprising ogglng a evi denci n
durigpieidesubstrageoproesssing gpplsatinns ums said risk prior to
permtting said operator to execute said substrate
processi ng application.29. The nethod of claim 28
30. f ulhdweethodofxlaisi 2whetineait lopgingrispdrigmedby one of said plurality of
comErocess related data during said substrate processing
Pfcation. 30. The method of claim29 wherein said
Iogglng is perforned by one of said plurality of

one 1. The nethod of claim2, 1 wherein said
trgpad Bfée*ag%F w@erslyéelg FGSERF PECRTSISSY HPmdpRyesents a plasma
pmmgﬁglg§§@ﬁg system 32. The nmethod of claim2 1 wherein
said substrate processing systemrepresents a
chem cal - mechani cal pollsh (CwP) systen1 33. The

32, m;*fﬁ’é)lqetﬂgd 6f @hitd 21 Jvhé’i’@ﬁ aat@ gﬁfég Easgaa ss%ﬁisfag

temrepresents one of sition
chengicADyechyrdcad polish (@M@m&stenhanced cheni cal vapor
deposition (PECVD) system a physical vapor deposition
(PVD) system a rapid thermal processing system (RTP),
33. a ndhamkthbd ofjelaiphy] whatianrid 3dbstrdie @rdteﬂshigckystém&blﬁ'bm@ ohe of a

cher oSS Sicd (5D Blrh g et o Oaﬁ%%ﬁ%%&?%&mg
(PE@VlD)Sﬁyfs&hﬁa pBsical RgpoiEE oﬂ(P\ﬂb)adnyeﬁ Q—réﬁt\;ﬁ(’? ikl ﬁicé%smg

first characterizing data is deened to ed to
systapp gt LI etnyd adtBepeRl|s¥stePeci fi cation data if said

conparing reveals that said first conponent is out of
date. 36. The nmethod of claim2 1 wherein said first .
34. chihawetbed of elgimyat whersingeid quetying itweviorhed ey roweriagup of said

subsfid S RECHRISALE ARER LpEMONalglR ! T s21d comparing
reveal s t 1 rs onen

35.  The method of claim 21 wherein said first characterizing data is deemed to have failed

to meet said acceptable specification data if said comparing reveals that said first component is

out of date.

36.  The method of claim 21 wherein said first characterizing data is deemed to have failed
to meet said acceptable specification data if said comparing reveals that said first component

has been in use for a greater time duration than acceptable.
37.  The method of claim 21 wherein said first characterizing data is deemed to have failed

to meet said acceptable specification data if said comparing reveals that said first component

has been in use for a greater number of processing cycles than acceptable.
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has been in use for a greater tinme duration than
acceptable. 37. The nethod of claim2 1 wherein said
woi2omt026tsar act eri zing data is deenmed to have f &Cira82006/029946
neet sai d acceptable specification data if said
conparing reveals that said first conponent has been
in use for a greater nunber of processing cycles than
acceptabl e. 38. The method of claim2 1 wherein said
38. T 1 1R mEMAA BELISH Zi mergﬂtsad it OReIRiAd Jz@a € dfeé%édetg hb% failed
meet sai d accept abl pecification data If
to meesspid acwgtabbwmltécatmdats Hisaidfcomparingoayretsshat shid firgtcomponent is
not lgge?l felid i ek ciéa%{;ﬁs’&%% géisﬁlﬁr%s%{eﬁt € processing system
. I'n a substrate pracessi system having a set of
conponents at least a plurality of conponents of said

onent.s bein des 0
39, Qoo P EERl e SRR PR rigPy AL o oty of
compaNEe pEsicdsdD af/wm@poaents B&leg tdsipanted eotRRerdonpdhans, emENt
r;r)&t f conponent, managnent, conpri sing
°°mé‘tP8P'§Hfﬁ©‘d of oiPRIERIE Paving 1 I {igepnroBwmenmt e -
(ICE?'élrﬁahcbdd‘f &hp@ﬁéﬂ@ﬁﬁﬁ rfent, QoRPlighd first calibration
data, said first calibration data bei ng obtained using
on@uesring viq 4 iganseucen fifysieompaneat efseisiurbitiof couponestsitelobtain
first Eélfb?&tlohﬁﬁﬁnéa of &Ylgia\ﬁbf? gal,t%gélﬁ%%tﬁgecf (]:]ﬁj%/é deloth ﬁr%; technique and

cal i bration data from an socl at e
a sedond techrdguep smd fitst teshiiguesigeavidg bbigininigopaiel ﬁrst\nallbnangl data from an

W) ni i denti rrom.sai,d | and .
1E b0 Rétn it S ch it (il SecOR BolE QIR i 1Eipe St REtE ypiaue
idenﬁfyu@tdata&kdlb seAd IO anthéraplbyiogad tieigse idémifeing i tdabtaih @aid first

.Sald first c onent | o said first calibration
cahb(fia‘ {08 dpig free gggftﬂgete&‘itqr?ﬂg" ?Q/‘S‘%E‘E?BE’PP% e processing
SY &hI6Yias GaidBitsd baibRativa dlifl ofd rShdtAlify MPRBSHdLE Erocessmg
system_. 40. The nmethod of claim 39 wherein said first
SySt%qudFaé9ﬁa&*PgoS&tda9uP§f%ﬁPW§ﬂg $temsai d i nstalling said
substrate processing system said first calibration
dat a retgresents calibration data that is specified for

40. sallle mpthed olcddarpoiferibereip srid ffipt caliiration sl i$ ernplopedofor sad d
instaBRSHILERIRERA0NE OT ity datioHdn B PEflehic Shfllon data
that sapebifiedi fot ald’lﬁins‘gcmodemlupsmmnm mstaHaiongf said lsﬂﬁtraﬁ@rcﬂ:essing
first calibration data representing a set of

Wistorical calibration data values for said first
conponent 42. The nethod of claim 39 wherein said

f| brat.ion data is enployed to set paranetric
Ji“f?e met goé { claim 39 wherein said ﬁrr]}g calibration data is enr')lployed for said

syst

maintaining said plasma processing system, said first calibration data representing a set of

historical calibration data values for said first component.

42. The method of claim 39 wherein said first calibration data is employed to set parametric

variables to optimize the process performance of said plasma processing system.

43, The method of claim 41 wherein said maintaining includes ascertaining when said first

component is to be replaced.
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variables to optim ze the process performance of said
pl asma processi ng system 43. The nethod of claim4 1
wohersgizézesai d mai nt ai ni ng i ncl udes ascert ai ni NGCTWUSB005/029946

said first conponent is to be replaced.44. The net hod

of claim4 1 wherein said maintaining includes

ascertaining a state of said first conponent. 45. The

nmet hod of claim4 1 wherein said naintaining includes

a I, | o 3 . .
e L N AL L iAol Fate of said
first cppiponemdt e processi ng system 46. The method of claim4

1 including electronically flagging said first

conmponent for corrective action if said first
45. cdlhelprestiadad cthivh 41 méeedl sid aintaganglin€undstascotainingenproblem
(mn&hequhpe% nFiqignfnce. 41. %he nmet hod oftclainH%% .

AL A O0g 8T S E T SEECEN 289 PRI ReTRRISY: I8 sud shsfiplerogyssing
systeli sabl i ng sai d substrate processing systemto prevent

sai d substrate processing systemfrom executing a

substrate processing application. 48. The nethod of

46. ClHeMALMWIRIafth A1 SRR EROhicS) Bddoti@Naid Th5UdEPonent for

providing a notification pertaining to a nmalntenance
corregiiisRedan & said first ealibratiomdletaaeicals ghas paid fst gpmppnepieaiiresf
main®fdfde SUbstrate processing systemand a manufacturer of
sal d substrate processing system 49. The method of
claim 48 wherein said notification is sent via the
I r . . hod.of claim46 wher.ei ai d .1
47, o Aot T R R el el HORGR rdBpfgy disabing
said qobsttatd procegsihg syatemioniraranael subgchtoprosasitdg systedt from executing a
bstS %Epnent to.one of an operator of said substrate
“'“ﬁ$ BESFNG RSN and pernitting said operator to
execute a substrate processing application after said
operator consents to assune a risk associated with
48, exlhemnsting of slamdamdercin wideasieady asomisgludesarpyifing g notification
pertalhiirf¥o AimatRAbchnBOhdel 0f &l AR c&iqon-ertt&% O frog o%grafd A i ®Nibstrate
further conprising | ogging data evi dencing salé
procesgiag sitstam awlrisaanvifagreroolasid gnlstratgiptocessiig systemr t o
permtting said operator to execute said substrate
processi ng application.52. The nethod of claim 39
49. wBreanathskifladn 48 twhatein sidosdwhtion is ysit eimthelnteesent s a
pl asma processi ng system

50.  The method of claim 46 wherein said corrective action includes providing a notification
pertaining to a maintenance need of said first component to one of an operator of said substrate
processing system and permitting said operator to execute a substrate processing application

after said operator consents to assume a risk associated with executing said substrate

processing application in view of said notification.

51.  The method of claim 50 further comprising logging data evidencing said operator
consenting to assume said risk prior to permitting said operator to execute said substrate

processing application.
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53. The nethod of claim 39 wherein said substrate
processi ng systemrepresents a chem cal - nechani ca
woabieghe6€MP) system 54. The net hod of cl ai m B@T1/US2005/029946
wherei n said substrate processing systemrepresents
one of a chem cal vapor deposition (CVD) system a
asma- enhanced chem cal  vapor deposition (PECVD)
52. sy@@émt ﬁw}emé&wfwmfaubweﬁat? PioRessigBystey sapEaseniga plasma
procds@iR %mkgernal processing system (RTP), and a _
Li t hography system 55. The nethod of claim 39 wherein
said querying is perforned upon powering up of said
S [
3. SRR BB Y SR ok o S50 Rt g
chemicab-gteclphicabpqlsh €OV®) syatend. east a plurality of
conponents of said set of conponents bei ng designated
to be smart conponents, each conponent of said
54. pl Theahéthod af cladm@oﬂenﬁxs sdidistibBigat@ proorsik sy @@n tepresents one of a
one t enha .§ﬁ§ ICEiﬁs a netho of,ég nponent .
cherg & ?Rosmesz‘g SYSIFI. 4 RS RpsRhanceq shepmicad wanon deposisipn
(PECSAN)Gyftbm! ﬁbh)lslbapsfa%o&od@gﬁﬁéﬂ @V sPRbA] drapidrtBdrmal processing
characteri zin said first characterizing data
%mwBéBHEL@BQaﬂﬂ@aee@nngmene of a first technique and a
second technique, said first technique involving

obtaining said first characterizing data froman ICE
55. asHW%th@boqulalm 3Qavhgrein sadd qtmymg) iseratforngeali upos powerdhg up of said

substd? %g\%]g%lél S\{%}l}é@aggog%sa aﬁt sg:mdq??r 'Sgent i fying

component and enpl oyi ng sald flrst uni que identifying

data to . obtain said first,characterizin ta froma
S B S R S e A St L e SR R AT
compRdn&Rs 6NchiCREPORRPonsts e ldeRipHatdd totBe safartCRRPORR, SachO

obtalgﬁ%gcond characteri zj ng data, said second

COmROREHRE ff PUIHEY ebteapeBHigh aamgaanﬂ@slhagmﬁ@memenb?nhancement
(ICE} Q'lﬁéﬂhd@&*&@hﬂ@ﬁenﬁﬁgm%eﬁi@lw& Eﬁ Rfgni que, said third

techni que |1 nvol vi ng bt ai ni n sal d second
c rertng? fisst eamptacet orf sadrphiralitOs! cosponéndt ledbieint firsteliathcterizing

data, %@‘c‘l?ﬁ]g cﬁ%@ﬁ%da@%u@&é&%ﬁ&{h %C(Ql@ 'o%.' rét oﬁmque él als&fiond

ning Seco rom’sal
techrmwommhﬁzsdtenhm&pl@avcdvmg obtmdmgmmdd“rtsmhamﬂdrmng)ﬂny from an ICE
' dat a.t o, qbt

sai n ue identifyi
ssso BeEm A et PP Feh Hhcsthd BrirGioP ufne ShBplR st uniaue
ldent&yﬂgeiaerﬂom B ICE e3pdiayd With Sad drst bobponeitaind ¢hldyig@id first
ai d second haracter|2|n?

unique 1dent1%y1ng ata to obtain said first characterizing data from a data store external to said
first component;

querying a second component of said plurality of components to obtain second
characterizing data, said second characterizing data being obtained using one of a third
technique and a fourth technique, said third technique involving obtaining said second
characterizing data from an ICE associated with said second component, said fourth technique
involving obtaining second unique identifying data from said ICE associated with said second
component and employing said second unique identifying data to obtain said second

characterizing data from said data store; and

24



data whet her a conbination of said first
characterizing data and said second characterizing
wdav@/mexder s sai d substrate processi ng syst enpPewiUSa95829946
for executing a proposed substrate processing
application. 57. The nethod of claim56 wherein said
first character|2|n% data is obtained using said first
¥

t SASPRTTRHNRE. SMalaNiersa rﬁrgahﬁa@@wwd%@ﬁéeﬂéﬁ?Ozﬁdwbaragt:razmg
data Wﬁetﬁ’é}ta‘%oﬂ%ﬂlaﬁgh Hgsaﬁﬁﬂhgt dDiab@ridiRg Bﬁh gﬁ@salds?écgmf éHaﬁltcterlzmg data
characterizing data representing data that unique
rendqrgjeasd subsizae pencebsingsssters euifabledorn exegmng ageeneset] substrate processing
appH&gi%;lacterlzmg data representing data that uniquely
entifies said second conponent. 58. The nethod of
cla|n156 mhereln said first character|2|ng data is

7. © aeI Nt Ccl’%lélr 0, q}%ena %ﬁl%hrsg r}gﬁat%ye[rlzlélg da‘gll 15 abetglgia(gusmg said
first ﬁ‘ebﬂrﬁqhetaﬁd huhlefbllteSaldS@b@hdf dhirgttetting dati Brobrimd Winkaaid third

o SGERS e P SRACE, B8, AS300LE o

comﬂainéﬁtosraicp@l:ormhfa%ﬁﬁﬁﬁg dﬂa&@r@aﬁ@@dataeﬂaﬂﬁh el§addhtifies said
second conponent. 59. The nethod of claim58 including

secons] @gnEBeiitcal |y di sabling said substrate processi ng
systemto prevent said substrate processing system
fromexecuting a substrate processing application if
58. salle methtd efbalaimrb6ovhesein shid firss chatdetariamgalatazs ngfaided vsiagwdid
first é@ilmq%useeaﬁﬁ %e?el?rﬁa?c%e%ﬂdzéhg%rtgg 11611% G55 gs alﬁc'e%l ﬂin%é?fattﬁi% €
execu I'ng sar
techmqumxéﬂrss d’mﬁdmizmgpia&aq&ssen@nmﬂbmmpemm& dafeh@sociated
.. e of ¢ m.56 wherein sai d rst. character
with 53 B ¢ Shppg B S BT 2l BIPr BRI 5 e 2ootated
with Wi kond s@hpbrecond characteri zing data i s obtained
using said fourth technique, said first characteri zing
data representing historical performance data
59. aspRChéhsfomiliith s8hdudibg §1Ectﬁﬁ’ifﬂ§ﬂ§‘ ﬁﬁ&bhng%hlq s86%@RDrocessing
characterizing historical performance data associ at ed
systo} tolpreyghigat ﬁtﬁf%mmﬂ@& gysteg from Thecuttag i sebsttte pragpsying
app11@&10'11"1%3.‘1@&&901&&{%8%% Qami ﬁfr% &ﬂﬁra@cﬁf’&% dg% f‘n@ Isé‘id §&%ﬁ& Eﬁa"rﬁ:terlzmg
rocessi ng syst te process
data Bspg¢re saifl subsirete @mﬂessng sastsru leasuitable fprexeaxiag ngd proposed substrate
I|c n if said conbination of said first
pmwwggggg%g?lg}ng data and said second characterizi ngdata
renders said substrate processing system unsuitable

60. f theen)gg: 0 OP (gal é 6d lelJerrgE (S);lg grst (lill?a?:ettctcear}zmg data is obtained using said

second technique and wherein said second characterizing data is obtained using said fourth

technique, said first characterizing data representing historical performance data associated
with said first component, said second characterizing historical performance data associated

with said second component.
61.  The method of claim 60 including electronically disabling said substrate processing

system to prevent said substrate processing system from executing a substrate processing

application if said combination of said first characterizing data and said second characterizing
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processi ng application. 62. The nmethod of claim60
i ncl udi ng maki ng a recommendation, if said conbination
wohomanéeehi r st characterizing data and sai d seeamas2005/029946

characterizing data renders said substrate processing

system unsui tabl e for executing said proposed

substrate processing application, to an operator of
data ecaflers saigh subistete PRrostsERSY viom spstitable for erpguding saif arapesed substrate
proc@8Re Pp1Riisch f i rst conponent, said second conponent, or

a p%ocess recipe in order to render said substrate

processing systemsuitable for executing said proposed

S t SS - Lcation. . 1 1h t.nod pf .
62. 2 B & AR B AR ERL  MonnadieR, 50 lucon of
said fifst smiradteciaingidatatand said becond chatdctesizingliataachiders saidngbsiatea

and said sec haract.eri zi ng data .renders said .. .
proc§ife 3P SiRs S GE0SH i iincePt SR Groteiisipepliggtion.
an opefat6h qikaif Q6Itkak \Hasde gty RN G e SRk claippé toCatieioPBaid ikst h

one of .said first conponent, said second cqonmponent, or
CcompPNERtHAKEILCP ?OB@OOP?W:& GFOCE IPARYEOTeS i rendgseidspbstrate
rocdREiAE SPkdni S RIBIR:eMitina RAig pfPbs@eaBdiatd 1o SR d
P subgfffﬁe processi ng a%pligg?ion. 64.€g%eéﬁ%g%§gm§?§%

cl ai m 56 wherein said substrate processi ng system

63. ' CPERGRSPofl hlafﬁfmcm&iﬂ%m%g On SXR5tETht 8 Be minE ip?a§$°d
I'd subSt p g system

qf pla|n156 erein sa rate processin
combingiion ©F peié fipst clremitermingethrad sgd seqoodl clsnact«Evi)g dayestrders said

h thod of claim?2 1 erein sai ubstrate .
subsil b0 098 dhpeefls B Srut BRER) rodiel alioRar Wiuine
applidgtjpaswith one ¢fGxd) firstyainpbiend spidasdivad eRpaRar o£HpiSeesa kecipe in
e e SRS e SR e BB BB st
procé&yiak epplickldn., and a Lithography system

64.  The method of claim 56 wherein said substrate processing system represents a plasma

processing system.

65.  The method of claim 56 wherein said substrate processing system represents a

chemical-mechanical polish (CNfP) system.

66.  The method of claim 21 wherein said substrate processing system represents one of a
chemical vapor deposition (CVD) system, a plasma-enhanced chemical vapor deposition
(PECVD) system, a physical vapor deposition (PVD) system, a rapid thermal processing
system (RTP), and a Lithography system.
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