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§ ﬂflan Thﬁ arrang@ Qt al so i ncl udes 3 det ec

circuit hich  elsgificelly FemsriEd £ PeaFseT BBt ERe s “t‘ﬂ%‘e’é‘éﬁ%‘gi“ mio a

transi&R i oRARVEE L BEU L %1 du’%@""lﬁi BBhraRUER SR ad i Sl td SRASHE Mhether
vol tage signal and for processing the transient

the plysoa egenBigreit ey asiger t ai n whet her the plasna

0015 0 o0t VG AR s R B sty mek e O PR aP g The

inve md{blﬁ&k@&&d Heedi@ hndisald k& ddoto limtiendedpt of fhe Hﬂx\knﬁb@ which is set

pe of the invention, which i act forth in the
forth § fé"l fhtf: Rigiopclearin. Thasandmihes densires abibg p@@fﬂaﬂnm@% wald b dleseribed

in ma%%&t'gpl%éi&lo n\Mﬂ depﬂeg 9?&“&1@9?&?{;@1‘3 ’EWeﬁm&% 1 J&ﬁ{ lﬁ\&yﬂ With the

eSscri unc
following figures.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016] The present invention 1s tHlustrated by way of example, and not by way of
Linsitation, in the figures of the accompanying drawings and m which like reference numerals

refer o similar elements and in which:
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following figures BRIEF DtSCRI Ft 1 ON OF | H DRAW I NGS
fOO ] The present invention i illustrated by way of
we@x@apress8 and not by way of limtation in the PCURME8/086495
of the aceonpam in drawi ngs and in which |ike _
{0017 e}c 5[1? i?g]r;r\? ;‘;?rlg g*aﬁﬁgg :9[]‘,]}1 gy%{lﬂ%ﬂf !g%%\pf? la%g%rltg% cg?xg}hlmnin which
the pl@n%s@czQEIQ%Q§§:'t}U%x SRATRE Lkl TrMRLEH 4R REASHBS f08 detecting
confined during processing, and illustrates current
Pia%m@mnaﬁtiéglleaf@mfﬁ)ienﬁet ecting plasma upcopfl perrent events.

iﬁﬂlsgf t he kﬁ, gmvs -na@gﬁz{@'gxﬁ& \xatﬁlgfainﬁ&q}é»\glgxa% ﬁg{qeé}r%slemamvenuon a
simplPbasiRE 688 bREmE WacRE dRHasPRsPh gaRsSIE (00 9 ] Fig 3A
shows in an enbodi nent of the invention, an
{001 ‘?i mpl emB atV Savsfingersdrdreap of thejigyeng s siowslemantation of
A f the invention, an exanple of a
Lapagﬁﬂgq\%é{ﬁ%r&capa ative- bascd sensor | 0021 j Fig K

{00201 shows Fid. B Bafoewhadh rmbdbddent bEthi iventibomnaraeyrilae
of a crosssection of a sensor with two electrically
rectangHlan Faar e e du Sopser s 1 0022) 1-igs. 4A and 4B arc

(002U o SR ARt BT B Pl g A tross

sectiohivBORevF thS\{}@{mzsiaairhenphtasenmm lygrtion will o be
: escribed ip det with referen o.a fewpreferyed.
oo22frpoai R S ehEr Bore Euemelic Pasen orhoe e Tp Ry ergton
circyigfawi ngs In the foll owing desc iption nunieious

specific details aie set forth in order to pto\ ide a

t ho H?ﬁ@ﬁﬂdﬂﬂ &t %ﬁi’lﬂiﬂ’i@ﬂ@ (Bt THRE Pl guhe Diti B HRHN TS
oo PASHRSES T IR bR LB e o o

preferdQ@Bnifdibits Berddias @1SPR6H i Ge ded@hfaSyvinkMrOHREE. In the following
i nstances, wel | _known process steps and/or structures
descripben. paslrtesped Bedetpys HasdiPrih m odel rovidor thorough
X n (@ t 't r > tl I »
Lmdu'\“t 5‘(88 tcﬁist% n‘r_t)‘(k)%li’%gﬁ\t‘%lﬁlg?eﬂ 8 @éﬁ @gérthp}{&@uﬁ_?nto‘mgf'ﬂad in the art,
hat thermlaq&dt ingemrishndshamecticed Rvthguesinld orsiiau]tiksb spepic eﬂ&m;i% In

mnd that the invention m ght also cover a tlclﬂg
other {gIFePe VAR SUEHRPIICHE LRESNY OF SRS Ne AhBred ¢ it deail

in Qldglnmvﬁ]}% d&@@HRbeq&tﬁﬁ Qtﬂrgqelnpﬁxr\ LRIl ons for carrying

e i'nventh e techni que aie stored
j0024The cohputer eiteatiabhie aredhisumbeatderd inteldwdecifiding exalnplsend

e GG AL PUSHABIB HOATU P S0 EPIG B er
manufSAKSILEINCRESs FEEHRRE: bbbl WMERtinh WRYh @blﬁﬁuter-rcadablc

appar atuses for practicing enbodi nents of
mstructions 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 invention may also cover apparatuses for practicing embodiments of the
mvention, Such apparatus may include circuits, dedicated and/or programmable, 1o carry out
tasks pertaining to embodiments of the mvention. Examples of such apparatus include a
general-purpose computer andfor a dedicated computing device when appropriately
programmed and may include a combination of a computer/computing device and
dedicated/programmable circuits adapted for the various tasks pertaining to embodiments of

the invention.



ention. Such apparatus may include circuits, dedicated

and or progranmable, to carry out tasks pertaining to
weeodiasemit s of the imention i-Xanples of suckCT/US2008/086495

apparatus include a general -pur pose conputer and or a

o .dedi cated copputin ,ce n, a riat
{0025 Er ogr At SRRGC gy i AoPtenl Conbier %a@&éae}aﬁmﬁﬂgmi
bmsmc QH\H}U{# drkg!pgﬁM {£BaRB9dediic @[‘(}@FMH’ FATBD bﬁsﬁ%ﬁ Whishfinement
g for the \ arious tasks pertalnlng
ev entaawﬁ mu fwémnsa mw%h@ ispstemnt mmo@mv» @fnha@wﬂukah@eiuﬁﬁ ﬁhemm
_ , venti.on neonf
that s B e ion e Y e Vo baEar GRTor PRESTpaUT pg ment
EmbolifheredRat ingnphagiRivRee ifd LR BY 8idcheMd Hiide@ion circuit,
pl asma processing system Enbodi nents of_ the invention
whichj inepifgaired gdersbio s dgerpngBivgi sy aneiverebisivent wiein the
. Lhat, typify a plasma processing e iroanent.
a““%ﬁ%‘%b%%ﬂ§géﬁ the invention also include the sensor

j00261 0 he ai ehbeiiena gkt ingly iatiaduid chahiicdiy @anductive substrate
configured at |east to nake a determ nation of an
pr otu@%%té\nqnggﬁg FRORE StEs Hically fisplatiye iy bll“a?}ﬁﬁ Lﬁ?tb)@égtsi}[ n é’» ‘hen the sensor is
exposd t':tf mmlgﬁ&ﬁﬂ ok By @R o @991% @Bmeﬁtrﬂﬁit%?&le%@fag@@)(cmsq the
I ncl ude an e ectrlca1 conductive substrat rotected
clectrioyllpiveulanveriayes abagciod tjabtlxgh tha sarlset m>va§¢cayemsx erien &l circuit
~_enbodi \When the,sensor i s, exposed an
cm“@GﬁEﬁﬁ?rﬁ%HEﬁﬁ“éVéﬁ7UJW%€IF?Hﬁ§ﬂBﬁ uéuymﬁﬁkugﬁﬁtnq%ananmmu
v Oita‘Qe%Yﬁ)!aP PEct AGIQR6y éz&%e eloRelhhrR o (RS 1b¥%a|<?ﬁ§&5cugmt< to
How t hrough the Sensor to a circuit converter The
improg ﬂ‘tﬁtﬂigiﬂb@}w@ﬁit drargogersnd. isgdly sdo remoarthe hisddiksreaecy m‘xp@nem*
from \%llsﬁx“tagﬁdgxgtq{w agg sfurx% e \g?lgﬁ)g%gﬁ eﬂf{}t&p{ﬂi‘égy Sxaﬁ éfx:mﬁ;g( xoggge signal
may b%%eﬁ: thRiGOH g Ret@ flrednpRSSilfekd (s8Eh & MCEIES) t\ﬂntmf&ﬂﬁwﬁxb@m at
gnal -t0-noi se characteristics such as to remp e the
least mwme peditoEn EpaeRponbiies el ere drahgenhay bieagaditioned,
> FiL ; l ) [ V t.
the J%{g]gpg‘g g;%hgng R b% & }‘m%%ltﬁ?éﬂw@ i? (g‘t@{m'ti&%%u rggigtghua fo a plasma
unconﬂr‘iinbltnemse\(emuch as LC fi lters) V\,hl ch is configured to

at | east ve additional frequencies. Once the
19027 ans i B  peRyecigieg Am WadOBERHE ORIty Bt it Rnficured to be

insens tl;\%ntﬁlcoﬂﬁéﬁo %r & TRHOE Shd: 9 A RE&& Hthb Bﬁ@@uﬁr{ﬁ &09hd thOsensor
eterm ne t i'stence of a pl asma " uneonf {nenent e
can b@ntntmh&ﬁ@?ﬂlpawmamrme rpprgroatedg fihonby eprbonege glihood

e se I's configured t nsitive
W

and ti E‘SF’?‘?% 0, Hm&upég Iggg R espi éelm%yﬁﬁg@u rip%l g?tp%émﬁinégﬁﬁnableg the

tmmi&ft QGAESI &@ﬁscﬁ e (Rena9r 1638 tRRIHON B HRUS} ¥nPRBLALIIM! that can
during plasma processing, thereby inproving the

be empioyed! KndasetnanitheichBlanpeska plesun ewtﬂleamprlﬂa@ﬁ@t event
urth he detection ckrcu enab

{{}028? regﬁglt gﬁ? feaLH,iF ezﬁe({‘gdté ﬂ%‘&f’*@%{%‘e%‘ s Fnt[tedx By Le Isetge: anderstood

with rtrcaﬁﬁLatmd gk aad dlseadsionBehaft @hlsd. signal that can be
oyed to determ ne the existence of a plasma
ﬁﬁz%nconf FHe? sBpws.ay arorfaop sithrrenthwdingd of awr%f@vt vention, a

sunpi@guéﬁgﬁ?r 8£ 3 &nﬁgﬁg 'iéat\(%{?orl] tED-‘ rcl\{:?x@& {.}ﬁﬁngﬁygggs%n&?t%ﬁm reactor 200 may
t rererence to e gures "an )
includ .zmmmmsz @ tead., dfaphdiove-based sensor), which is configured to be positioned
within a region in which detection of plasma unconfinement events is desired. In other words,
the regron may be outside of a plasma confinement region 214, In an example, electrode 210
may be mounted it a manner that enables the outer surface of electrode 210 to be exposed to

unconfined plasma, such as uncontined plasma 212,
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[0OQ@9] Fig 2 shows in accordance with an enbodi nent of
the present invention, a sinple schematic of a plasm

WO 2@eis6®200 during pl asma processi ng. Pl asma PERUS2908/086495
200 may include an el ectrode 210 {e.g., capacim

(}{}’N}in tb ﬁlsﬁ élgStg edhhqiwzi\xﬁl;];@htseaé?cg%{; %@qugwgf;&r ’1cg§ %%é 'tleoanfﬁgwna may

develSRPALLNBIR AL s § RIS aleaiEeHee xk}m;&n%f WRI A%y Besma
region may be outside of a plasma confinenent region

compariats (eig. o uteo«ahp'it@a@h@c»t ittothe I@i@mﬂy»%mme@ (¢.p. molecular

ertht en sthe ter s tro
ions) ¢ B Ge VB ea iR e SR SO Og o8 2L e SR Fifdipe of
electrdeaBiMBnm A1 & 203 zl czatdeins ordebg i mﬁeﬁlwtﬂe@h@@@mtﬁaﬁm&é SaPlharge
pl asma, surfaces exposed to a plasma may clop an
negatigplycy posigively hdangadiag on themulisnlyfchastedpdsar epeentingd plasma 21
UqudIY\e lii? 1ha wn?I F;%F%rqac? H&&Keyﬁ % ﬂ' nﬁa a?x%@@@@ﬂé%g& S c%ess usu(‘tﬁiv OCCUTR

until t(le ogtefmh&ﬁa khés letm)z iiﬂhm achibhed aalqﬁeamno@ké:h& QJEG\ insh is at
exposed to upconfned pl asma 2 12, the outer surface of
equ ‘B‘["é‘@t‘?‘ﬁb‘é“?ﬁ@‘““r@ﬂ%ﬁ‘%’hﬂeﬁ'ﬁgo a charging pr ocess The outer

iﬁ{BlEl ectrode, %%roﬁfﬂceﬁf:% 3@@%&%\ ﬁtr &g&%ﬁ WY ti‘?é)&lt%z}kurfaue of

I\\ depending on the particula abteristics
electrodecOiif inedouplias nEr@s it R chagaldtly g chdige dhargppesiprod clessita

transi e rocess .sinc e charging ., .process usually .
surfacg e bR VR e datirn o ien DR SRET g pddengty the
eusteﬁ@é’&"ﬂnrgxfxﬁxgéagﬁ%%’n""tﬂec‘tfhnk x%mactm ﬁﬁﬂﬂnﬂh @\f\qu b"%"{hé ’ért@ngﬂé}ﬁ onfraed

p asma an enbodi nent
convetled ngp @rﬁ?tim@!hlar\@ﬁ tﬁ@: i)i;v@é és 3 convarkien guewt "%;ij r?ia@?eth@irmmﬁut

v ﬂitaégﬁéTn&Lm% g{cjﬁ de b; p’boéﬁ g ﬂ\* %t X ﬁé&ﬁ?@? mdy lt,hf: ézggxz%f tgnrgméw% Qhe noise.

In an D@0 1PRDaberikda eshy Hel dohplo@ldastéaee: REP fkRukdebmb®ents
timely |dent|fg t he existence of uneonfined pl asne,

te.g., bisb-frquaprivaisee dierdntmprrodeede BRnTing voRagstie. éﬁéfﬁg@mm the

transx%:ﬁrv%&@%r%g% g{lﬂﬁ] g é %(L %l' »?thli §1 Qnsgﬁx?gégi%gfq XIeJﬁ a%ﬂzmu LC

rarrs én
filter 2IChudbe byphobd & tdotiospepdis Srdghbdodss, ﬂ&ﬁ aﬂﬂwqb& ;ukt*vuiil\ quadm
tO{em)vethe olse In an exanpl e, ass_filt -
generpig plasiie b SguHteRs Al @R ilisH W@au‘é {/)‘Oc‘d%e i dsiesr 226,

uhzd\gna\ Qé&nﬁ{ LRAUE RGN AR f%uzfdﬂﬁﬁ}@@)ﬁ lnmnq Y\sﬂg$1%n%1izled threshold.

tansi ent “vol tage Signal To transform ansi ent

If the vwhdmagedsu gopahls 1bn‘teotha pn@dmﬁxted omedlmidg niareshoild diamtm 228 mav
) rren%asei} a &I}% @ f}g‘%‘
‘e"e’%‘ﬁﬂl‘d HdnIs B e ‘E\S@ ‘f“i ¢ ff*r" e BT EE e dite APSy "’*ﬁ%‘f’i?é""
appropiidtk @& momé@ﬂmm genge 9&%%@@ MR wiied gﬁ%wan@s%. of the

signal may then be forw arded fo a threshold detector
’»tli?‘»\*!B@SﬁUmm?)ch may be configuied to conpare the
{0032;: ﬁgdlcglr]] Y t 18 rs]ail 'tﬁ%aﬂb%gu%%%ggﬁ?ﬁg eb ;gn tqurlﬁﬁpgememmlugl of a
capaclifeaskel dex hﬁ&S&Qﬁﬁn&EkﬁGLW a22Badityt-BRBEk@ke BT may be

al ert |nd| cati n that _unconfnmed pl asma has been
physigrdly dpguaied Qhehs W@éﬁai&ﬁlh@f aﬁb%w%f@ détapembogimpat,

JhRe. R -,

cwa;ﬁﬂ%?ﬁgﬁc@%ﬁw: b TR d %ﬂ?&r g‘i?é%sg &%}%‘f@%eﬁ% @é&g L‘lj&i]é insulative
outer Ezhem&)& mdam em‘nmmlgenndmmg kehstrarodonn am embod;mem capacitive-

rrnpl emsntaglon ?f a, _ , . . . o
based sensor 302 1s electrically i1solated from the mounting surface via an tnsulator 316

When a transient charge 1s generated dae to an unconfined plasma, the transient current may
be sent along to a conducting contact 314, which is coupled to electnically conducting
substrate 304 via an electrical contact 306. The transient charge may be sent to a detection
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capaci ti xe-based sensor. As nentioned in Fig 2 a
capacitn e~based sensor 302 nmay be physically nounted
w@2@9nh@Esber wall 3 1S of plasma reactor hi anPCT/US2008/086495
enbodi ment , capacitive based sensor 302 may i ncl ude at
| east t\/\g co iﬁs el ec tric ?}L% ul at he out et
cireui} @OEho3RY VY ’é{ﬁ SEHFR B ’§ SEORERIC RIS B SPPErE 14072 2
clamp! T¥2an enbodi nent capacitivebased sensor 302 is
eI ectrically isolated fromthe nmounting surface \ ia
[00334n0 i nsblestioris canducihe pu ‘atrﬁ;}ea‘ﬁgnmjtbecmai@@mg variety of materials.

tn an GEREHRED BTk AN TS e BaBERRY kel PRl Syhtony
umdamhh@hmle‘ﬁiac QU Bth heab{eae tnl caldy comdustddgicswhstrate

304\ ia an electrical contact 306 The transient
comb@ﬁmlg@limn@bnmhséﬁﬁttrtx@ fa cordusbys geirpte d0t. ipnpEmbrdiment, may

s o, RN E S0 AP IR S5 ESHER B ANOHE L B 1

an embodicheat, ichgiriuls tsiaduet BOA bRy Bo4d maddefmiainfeny akbaduiod
material s I n_an enbodi nent electrically conducth e

ceramdg pateriat - ‘-'8@‘&“%9“‘”B’é1f~h%ldé“¥“fﬂaﬁ4t§l“é8t‘PP%‘&F]P § CEBIMdc tdeionally

oF a§t%mt§r \agie&!ﬂﬁgli Ao RtubB Alubb By 3 n alPe n‘ﬁ?e filodh ?ithei a conductive

. or a co |nat|onaio
polynfee bestumeahdwnsujm’t mat, én 30dmbadinant. éntao@mmenk tlﬂmynduunc
. al so froma semn.conductin mat erial, .such

POLyTEY Ry ymﬂﬁ %e 1tarq 5 dignitegl o aw&wﬁ#ﬁg’*q VST FoBRiiRg e cally

wndu%h?@{ﬁi!l&?i hiy oﬁﬁﬁQ%Nhnﬁuﬁ%%J i%i@m@’io%é‘rﬁ‘yni%ié'@f&?ad‘i{ #Mine-
a conductive ceramc material 1e g silicon carbi

bagedamb@mﬁm hayttonoder gobelives!. elecwcali endupodi uberdg FQA m'“ be

made § gne %}2 tﬁ;‘éégﬁ( C&?}]!ﬁg(i'tpﬁ érrmraax}é% R(ﬁ‘b g}%ﬂ;@l’lgaﬁsgpﬁé}mtge :guone for
mam;ﬂ@nA@QHﬂbJ%gb;#@u&l@&inQ&ﬁﬂ 1k MordoiR T RAHHIRIN, cofd@fiveX@phe, 304
t he conduct [ ve poI ymei may include but are not |imted
may begnagly fsrgaspebpetiyiet s qibdmaéhqi,t%p@ai@p gelepirically panductive materials.
ﬁﬂi-f-igondue‘i:b?n m&b&uﬁﬂ_gtt gld:tffi‘?‘}xp{nqg]? e & ny glx %Og%m%slﬁgdg from
yany ase
an elebmicwibt-imobtihe naenhbdictenta fek mctif M(Oh[é g/ q@@nﬂucsiiasse a ceramic

'SUE} strate 304 [ra be made_from an eI ectrl cal Ix
Aot GEIIREE BRARTET (5ot YTHEF; PAUER A ESREEE h agolymer that is a

bxpm bidtlo? 86 Rka ﬁ%@é@gﬁe B @@%eﬁ%oﬂ@i&rt g%& thgﬂbfntﬂ&%f & o all

0 egol geectrlc Ty conductive substrate
of therhdee. f loniriaalboimbilmatd @merdhyeatD®maglte nafdetdien abaomceih mwiating

electrical!l conduct mat eri al
mater G HBLTRERE CPBPSR |‘F‘§/“‘M§,‘Sl S ehohanoas phsSamay gy be
typical@YisEw ﬁﬁﬁh&hé @@m@&d@to@ qb lsh @Abb¥midds UhAdiEe RS haddized
such as a formof S Q2 (1:; quartz or glass), a
§15

alumip@gpang gmp@gn Agnmomwﬁ'@r mag é@hy&n@ﬁhz(} @ar mpm@@ h reactor (such as

i cone
at 1515H e ) b PRl i Bu B S e {8 o BBl
typically 108 Ror GORRLRAILON:I0E. AlYe e AldcurQhlll RS RBOY Buter laver 308
Electrically insulath e outer |ayer 308 may be nmade of
made é\@ﬂbﬁ}i@éfip‘iibraqnplg)aﬁu}%ll}ﬂ@t1ﬁhg§lﬁhﬁéﬂﬂ(§ﬁli’@f}h’i&{ﬂilﬁﬁ\)ﬂ, thggare compatible

with t%icg Er%%tul Q%ﬁtzftﬂetdl i a[fﬂf‘ pms?ﬁtag»'i %etu%zll%g H}%Eh%ﬁk ?heans& ‘ ?rg?(e% by the

use € plasnma reac
electranll ﬁﬂh@idtsn&miteﬂ lager (émrmiemitiam adihz ethsmb wniineimds aad prevent the
co n conponent that é/be found within a plas etch
eglectricg p‘@yh@g%@ﬁe%léy er from becoming a source of metal or particulate dex‘ecﬁ
[0035] In another embodiment, electrically insulative outer layer 308 may be grown
from electrically conductive substrate 304. In an example, anodized aluminum that may
characterize electrically outer laver 308 mav be grown from an alominom substrate. In
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that illustrated n Hg 1) since anodi/ed al um num i
relatively inert to the chemcals typically used for
W@ awsHTEs®e processi ng Therefore el ectrical ly | PEUUSI008/¢86495
outer |ayer 3(B made fromelectrically-insulating
materi al s suc nod| zed al um pum that ar
anothg g ap o FECHER Y PRDSRHH AT SoP PRt T Ngpihadita
dcposﬁ@&’@@ SBLIYAITRYorIRKS, i*tslilﬁs@@@%@f PO BEESH bPYedRRed by a plurality
electrically 1 nsulatne outer layet (30S) Insensith
of ».ommon ﬁepq;ktagxrtaci@w;es,cnﬁgﬁm sheinpgalevapendepokigion, plasma eniwna,ed
chemiEatph §Poron Dor s Rt iFae ey 2erSTronaspi ficfricay
insula@RObHREF 198U HBNbELRCIA beR didcthiRsiycahintavo vkiBrateaRiby a
308 mav be ro fromelectrically conducth e substrate
pluralgp of remaan arplimelien ebuiyesd seohuagitharmat aeyingpintering, thexmal
mnd;? ]g%eel i{eze electrically outer |ayer 308 may be grown
an alum num substrate. I|nanothe exanpl e,
joo3sel ect r ifhaklijkrcnsetl dédnecdlytigguldtay @tited OSe B8 ey guewepending
fromthe filmdeposited on electrical|y condyctive
upon g Rer nasudwe e Flmwvb%ma%tp%.%@?%y ogeicamcali
m.sma’akyf)@r!e% f\¥edlo{06qﬁm5]e ﬁ'ﬁ&% ttiv @ik tg“emk ﬁ%ﬁh’upﬁ% é’igurngails
chem c eposi tion asnia en ance em cal vapor
condudéposibw an, *GS pit it et it ngqbl @mgenthprobiikie chpucytetcean ot Inemua&d when
el eq, @[)I caII nsul atKe outet la er 308 a

e
ap“‘*ﬁbb'f é‘df GHED f’é?:‘t‘ﬁ‘“0 iI”)ii REHEUBORIE 1 brbgke@df’é‘bgﬁkphw lage
that isBieRlctibA inli¥e e QRRRRLRPR é)&%ﬁwauh&ﬁ ik %@i&a&s§6‘ﬁﬁe ﬁﬁn may

thernmal spraying, sintering, thermal bonding, and
MH*"eIiliﬂmi({ OOEE] mychentthisckness of el ectricall y i nsul at i ve

WGST? ﬁlt telr at a%g}r} Hg%ggx ggl)(tefi ﬁ }/témﬁ_g“ge [ d he %h ? H;@b?r q‘%‘g&%@ g,éﬂﬂblamuiam e

outer RVECHhE] Ga¢ by apphetikat 1@&:;@&1&6@1}8@&@,& 308ras04 BaPCary as long as
sufficiently thick to electrically insulate
the sebpleieqtiiedly ipsusnguetan ke esutetnetly 1odammlersically pnductive
: |, t 1.t-anc £ \
s,«ubstr\%{}a%?m fg%é i thlg@‘fe%q %g% cgneiﬁg*g @62@9 ’S’hf):s(i éls)f"e &»%?%Ptg% annﬁm
plasmbn Torenrateo Fy. 8atshoas e as smadbliedaobt :ag énvichadn, iag e‘("impie of a
detectable i the detection circuit |n_ one enmbodi ment
“CSS‘F‘H@“F W?él%?ﬁé’%§“éf “F‘ﬁje“-f‘l‘)qrrﬁoﬁéyﬂ‘r‘é‘r‘i}g‘é‘-'q“r“o%’mﬂ{l%“i@(‘}m tayers,
320 af $IONBLAS hg@%&l tk%’siﬁaﬁu L APREGShAL 88 ﬁl{’iQrBﬁ qunea onto
oregoi ng, t rber ectrically irssufane outer
eiecrriaa}}vsmatzllaate mayr llaeexaﬁipl s @drttod) thel febtizationlof ya;mndﬁémmdesensor 302.
subst set, of electric

To thig exam p; Sﬁgn Bk *éf‘%}*gyé‘? guig] @b@ @d}“}“ybfi%ﬁ’leép uneﬁnedn}% glue

layer’8b 8ok @ﬁlc Jaﬁeﬁ&mgp&&dmﬁh&ﬁ@ﬁ&rﬁ%@r&@ék cf BOMABRIectrically
sensor's {302) outer surface 324. which is exposed to

conduchee shevnt 3nddlptnadres exPople] dledtieadly emutilgc 0BT Shens24 may

have ’Eﬁ,()egig;p}glé ﬁbﬂhﬂ}g{8’5&%1&?&%{5%?}@}2‘?@ egx&e% %gg{,maégjnw ?lﬁﬁ OUE)QI Id\ er

322 ad @Q&ﬂ’ltﬁ‘@l dotdin Bl sabd e DO EThe! 1RYr@TS exRidGioaRE:B2idni May enable
an exa electrical!) nmsulatrve outet layet 322 mav

capaciige A3 ?@aﬁ% U8 fe PR BIOFY ealblapt fossak e f&ﬁ‘.}t*’éﬁrdlﬂeé&) gie edlpgts of

4 of the fabrication of capacithe-based sensor
thermg%ﬁg% this exanple, electrically insuiathe outer
3{}038! ayer 320 inmyedhepbrelcamcaintenived atter gl 2R aydreptesent a layer

nprove adhesi on of electricall i nsul at.i ve outer
of degaéwéwp t&g@%’xbmr@e PR &R plestsicply {nsula%xe Xuter fayer 320 due to exposure 1o

reactive gases that are present in the processing chamber while the subsirate is being
processed. Because capacitive-based sensor 302 may operate like a capacitor, capacitive-
based sensor 302 may be msensitive to the formation of an additional layer on the sarface of
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conductive substrate 304. In anothei exanple,
electrically insulative outei layei 320 nay a

w@owbhressent of thermal expansion winch is i n-PET/VENS/086495
el ectrically insulative outer |aver 322 and

el ectric ueth e subst 304 The thernal .
the sepSEaASFAh “&}aé‘r‘ﬁ\ i@ht"‘*h‘yp%ﬂ )59 afafﬁgefﬂfwéf edipically
mauid%@@ 8Q%r BU& J(ﬁw s M;ﬁa&(% SRt Ghagki ﬁg&é’tr un(b%e@% lasmas.
due to the effects of thernal “cycling | 0038
{8039 hird @xmnsebacéﬁeéng |*c\arﬂtwupmn@gIrcambmn@twezmmiamep1!4322
epos i.tion,that

conduf ¥ gb BBt Bat PR ar 2 0e B arar T Biter 586 GouL g calth, o

may XAV Dy heatkt YR cnB& clah ddcuaheiepd- a&sﬁa devidehe
rocessi ng chamber while the substrate i bei

n
iﬁﬂwzr ocesSélditBasiusepasapacuried et Benaobe @egntngyo the chamber in
Ik RARY NSO
many %ﬂﬁ{t %ﬁl%{ NS ﬁg %ﬂﬁ@cﬁ n%{x)th Q\gl‘?ﬁm ttaBeE'i ?{3{{1 ﬁ%ﬁzé (%LS thlegxgéfmed
W Hh!ﬂ a\jﬁ&f pr@ﬂnﬂxh&o&hmfm@e&ﬂf e asensar m/kéﬁ: avAdi ImGanotet k@bodiment,
Lan rm|r Erobe t he farmation an electrically
capaciiy§thesid a\yéb% u‘tﬁ FgyRpdpusy ey *H“’o‘t}“&bﬁﬁ*ﬁ%t‘ &3-t Heveapiqtiey  of
. Y C RN Y1 I 0 i !
embo%xg’gelz(lﬁ?gﬁzgﬁtixte?tgg&g%?&or ”ﬂﬁ%xc Iﬁeﬁ?\guﬁg% \I{ %aéﬁbh Beéne{ hEeRd of a rod
or a pedsuldten cBardiyr vedintiict or contact 3 14 and clanp 3 12

jooar]2) DEgustom mde, for, 2 particular apel ot oy, of
peombtBesl-<hiifo ugbhcﬂ%é'a%ﬁx%ua{&% AL é\"oﬁ{"«aﬁie)éhape of ¢ ﬁp’lu‘[i\ e-based

capacitive-based sensor may be nount ed
sensocHahisay b¢ hased od|'tfrﬂ;gmé;mtmmygiem§etaqq (‘emdyﬁ@mndem upon

mounE }tpg)éia )e(llfl ase% bl&eﬂr&]ﬂﬁ grﬁs égﬂ‘« V\% I’Yf*jg TEQD Caggﬁigh%q\%ﬁEﬁ ﬁqumgm“’ may

be a 1&&110!1;[1“ aﬁmdwr“ ankodi ReihenCaRaFi@d Ras et hseRSkicBARs 7 of
“be flush with chanber wall 3 18 Sn yet anot her
0.087 e#ﬁ@ﬂ@‘h@rﬁ“ﬁﬂ@a@%t tapacigsebaped sawor SBDMapRy ab@liwuﬁhw such
; n. Q Qr, t
as a nﬁwa% dgulﬁ?lp & ﬂgt téﬂe{, )%83%1} gta% %gwdtg%% 1(%21%?1? egm { Motar
pedeyﬁﬁ bﬁs emlaﬁ;anﬁamb&Oaifmak by h&e afustlivitl &y @opoigensed mecsat*me area of
hape. As cag be apptryem ated fromthe foregoing, .the

the Pr%‘i’fa‘&é ogrRcbwph dlepygen agéwwg%m 52y HehPCHEPIIAS sdtogegerior
miun{@n@f&aﬁﬁfﬁf!ﬁr adar Qéﬁﬂgﬁ@ﬁ‘i@ ) iaﬁ%r gﬁﬁﬂnﬁﬁr}ﬁa\» B capture more
nmount i ng [Focati on. nané show n-in F é

noise BB,utimmam b vvg- ib@smﬂo &ensﬂon»‘rsmﬁ‘nmy b:iea 18T mebmia,mgeupmceqq for
e\m‘ﬂlgﬁ g\ é }% !h:li !&ngﬂ iﬁ‘g g‘p @%gg%gﬁ 1. WS é[\%?a!'rﬁ’%&u E’}g(ﬁ.rglgg PL}E\ﬁtqensor may
depen@apaghineubRage éﬁ@ﬁ%&% oHRlYe &&ﬁ@&@bﬁkd fboshape

such as a ring to account for the other conponents
{0042} t hi nAshéoTemvptiasth mtw ghg;mnagnaczgrw; mmdmpe@é@gmﬁ the transient
wrrmglngzr\)»r 1 uw,leié SERG (f g?,f ﬂlé“é([ﬂ“f ‘3 C‘%‘%‘fﬂg’g z§$ Q}S{I ttgn%:réz‘ﬁé u.nhmm ned plasma.
The n&aTE@GTgudst( Nigk A UACOBT ik @FaRpRS BRthe Vioki &by trA®Gent circuit to the

occupy.the whol e exterior vol une!. Accordingly a
demmﬂ%’t@’éﬂ“pr obe may pr OVI de a larger signal, but may al so
{0043 apt ui @l\(mtt‘xeshggj 51‘3 a 1 eﬁ{btogﬁﬁéﬁ? ?ziﬁe%\-eﬁﬁ&x a@%&ﬁm&e@&tﬁcai

ert asma process, “for

mode ecmanmt edqyu ol aﬁgsa&@gehm aﬁ%ﬁ:wtz}elretﬁnt circatiurinbpad( shous an

t.he, shape gnd si/e of tbhe sensor

example circut mod for a capacitive-based sensor. l.rlgyeuter surface of the capacitive-
based sensor (the surface which 1s exposed to a plasma) is represented by a plate 404,
Capacitors 406 and 408 each represents electrically msulative outer layers which may be
present on the electrically conductive substrate of the capacitive-based sensor. As can be
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depend upon a manufacturer ' s preference given the
criteria discussed above | 0042 As aforenentioned,
W@nwe/0tdses t r ansi ent current ha been generat ed PEEUS2008/086495
transient current may be sent to a detection circuit
ter e the exjstence of a confi | asma T
qppu:(nvgggg TIFI EERIEe( ﬁdﬁé}“ﬂﬁﬁh‘ﬁ“ ggﬁl%qq%ci%%gﬂﬁug Ui els}x}ésm{e may
be ¢ ltf\'l @M‘é Qfditfd?}@l & ﬁ@ﬂﬁin@&lm%ar 89&&1&1%5&1?{ Qgtﬁ?&t\'cgﬁ} Clf Ui t
Fig 4A ' shows in an enbodi nent of the invention,
embo meek éwa@ﬂ@wem i babetrmdgbictrobiip oshistve apacispere sbased

ctecr e Bt v P T Rt FoPra LR o gl By o additional

capacitit@e Qb &F (he Ubnaton OF 14/bR FHRRGIIHENASEH 08 RAS By b N ze
surface which s exposéd to a plasma) is represented b

relativg ip[thy @pagrncCapiie ot Byaoe! élw'ém@g)reaw the pralesheapacitors in a

aet.z.ea% &%td(}llﬁtﬂfln %’.é.rﬂﬁsﬂklﬁ? Qq »;?Hliec it él‘%{e xa‘M‘e’ &r{ Xn ?m be about 0.1
present on K elrecr i ¢ y EShduct s e i

nfpeth@aﬁﬁpﬁﬁﬁkﬁvefbﬁ&ﬁﬂﬁﬁﬁﬁs@r As can beappreC|ated from
t he foregoing, additional |layers on the electrically.
{0044L o0 duc Bioses %13)@ 489,506 4ﬁgthﬁ¢é ag ﬁwpiaé,n%@jmpfigﬁg[ a deteCtion circuit,
Box 43ARAGLL %Pé%&%} Jiéﬂaﬁ ﬂﬁmﬁél%f § LGR AP @&k%w{e%ﬂﬂx éﬁe# £&. \ &8R!
I'n"a enb e capaci t ance of
conveekac thhk cca;lhhyt toutohnvd ayeescroncaiiguueldgoenivaal hy transient current
conduct i VOS’ b‘\i {ate is the dom E?Qt QaQ@Eiﬂta]gce In
generged IPm @ SN Sh g AL BriEPothpaERE AR WUl ARatHE fnan
examﬁi@ rtﬂ@hﬁﬁ’é?exﬁfuufl Aneka deb ei@ﬂw Ash& ﬂ?&‘?@ki $ AL RIQAUGE o IR %xposure
large relative to the capacitance of the outer
to tiwlpéyemsrmf flgweo @letle@t tml,u@m}déi Sthea s&mltdfeiét%‘ ibashe cowresting the

ne {
wansig P RARERo b3baCur e The Tirdh s B e b HRE el an
emboSGHAL CeHRfit4 MBHEN hak dhQuesimkacenaremo {dH4d] Boxes
410, 420, and 430 show exanple circuit nodel for a
{0045 et ect iTHA UeNFRTIVEIaBoRe Gerersa At R X Rphay ibpn be pragéioned to
mxpmtw'g [.is!, »aigtH[:{c%{étQﬁlaltagteyigtjlct&.9%;" 1? 91[91%8‘:? fnagt QHL tﬁm’amg \ cﬁHLE signal may
conVerter.S. SV GUT T8I Nt 0~s U é conseéericr
pass thongh glve gatsaiieonisarit, utzd’me’lsttheaﬂ&mqm cicduit @ntvnge hﬁt aredin an
froma electrlcal chai,ge due to exposu of the plate
embodignent. 4oy pﬁsfaggpfé £ ey 1@3 : Sg{ arg jat ]{:pgﬁg fOSTESISIGE ﬁ%n%tmmucd
to a Li‘g Afiodevel Qf&ha}g&ﬂ §CTQ@P@'§3!]&}9 18 44@ 6y %anﬁiqg’tt%eﬂf Rerkdds 422
xposure to the plasma may OMI o an el ect pcal
and 43F sumdtodtBiove h@h-a‘mqesmcstwmmm&;ts fiverthbyracodém vehtagengunal. In an
e transient cury ent %02 transient. volt g
embnétinﬁ:ﬁ&l:evwl :%\y WyE 8 \élg {11 B(fflhﬁ’f‘ agd ¢ Qpat_it.?f may have a value
of abRAPOsihpENt , resistor 414 rray have a sal ue of between
I -100 kohns {0045 j The transient voltage signa
I‘m% ener atléd ‘*Yalthﬂﬂé inntse gh@actaystichehthgdrosingi wiltogedgea may be

fur thﬁé ﬁg;g%:/%ﬁ\[ a%tsww t{) e Qolgéegxﬁ? hl\flrugl%{‘zléf t%gquéﬁ 3 beih%aﬁy es&& ggce LC filters,

such Ishﬁ@bb@h& @nﬁﬂw prRsedfh Bbersc] xﬁ @Huubo&lxhﬁﬁi ashd et L.C hi&: may
mple circuit shown in box 4 In an enbodi nment

U‘Cmq@a"é}émﬁi‘vmfé‘r’ ADOIFES Wifed u@@muw‘u’c“raﬁ@nﬂ@fﬂv et kb f&t&i may

mciuc‘f'eeii' 13&1?‘5&&4123% i BQQﬁ&ttg q é&cﬂ%ﬁﬁgc‘ﬂtﬂ & of }eg&ba]nce LL ﬁiters

conbi nation
the treﬂ;ﬁﬁéuandtaéalawsﬁrma ompramndebvhie gloy fuyegidenayy bioopep &nb\su and/or
fromthe transient \ qitage signal In an
expected frequencies. For example, if a provess plasma is powered by two separate RF
generators that operate at different frequencies (e.g., 13.56 MHz and 28 MHz}, the transient
voltage signal generated from a capacitive-based sensor exposed to a plasma may include
both frequencies. Since the magniude of these frequencies may interfere with the detection
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enbodi nent resistor 422 may have a \ alue of 100 ohns

and capacitor 424 may hax e a \ alue of about 100 nF.
wQo®40%6s5dhe signal to o e characteristics of tPEI/US2008/086495

Uansi ent uitage signal may be further \ oitage signal

of theigipTios aReseRlelE o asonass Ln AeranBsaetenteyoae Mok e
}‘nqumdeﬁt h{—@x t)!ﬁH[@a IRt G Y B Rl \ﬂ%%%ud}%% sty block the 13.56
paral lel ith a capacitor 434 Simlarly the second LC
MHz tmhp@enﬁmd mﬁmmrd%»éan iprcilick \@tth Afafat?it@frﬂ 3Baral lbletk th@ .aé MHz

- ! .he set )
comn RS RaA3E Sch STuGirar fmd. Doy G0 Y R vg
commioR B §@1-e6 hay ek ¥hdh@ekbMNEeduBaNEs BROnSF beXpaede dowever, the set of
frequenC|es For exanple, i1f a process plasma is
lmnmﬂé{tealtm areiet §apiar s blopking are fetadersmentipited disarencissand may
Gl ] I8 e Qpeciatel from the
uuhshg git ' eq[:&ﬁ%‘%@r L aﬁ% {\giixgn P@ @',{eisge]l 2&\ ﬁﬁl Pgéih;lweu ;{eH from the
foreg@apatd tupk ef hagegcke ﬂ&omaemp @m@ted Mmag dppasinmpoais: user’s
i ncl ude both frequencies. Since t he magni t ude of these
p“j“??%quen0|es may interfere \ ith the detectionof the
iﬁ{lat"f; ransi et gl t?ags%eﬁi ‘Qﬂ@ige sikha lﬁe&eé?)hhﬁeﬁéap @Q:Bﬁ@ml’n%d swnai may
lters nmay be enplo requencies In”
be tmmaﬂthm paidiuEtOorin 48 Enﬂ)nd]pmnaItlhxed:omwtdmg(t a:pazdl {f.or ihém{put from

re&:on@ép éi‘“l éte %otx% gi’ﬁég 3%%511 ﬁég ]%Q:gm& @é@gtqr g&c grx-"‘x43'ﬁ\ei t?u‘eshold
detec t%PHSBQ @@ﬁbmeﬂ(@é&ﬁiddﬁec Ezbfﬁaittéf RS Qe b AEALeNELBS1d(8 dWiermine if a
nay be commonly utilized ma> be
Ph%mﬁ Welut!ypl@@e@tfE‘\feﬂ@m&elﬁcwie%i that may be bl ocked. However,
he set

ooas]'c b TR E ST BREPsF e R R iR RS e 4B

The dPl@gdn @rdiang eh&f n i EgUER Il @ik oghs dh@Bioklcirdhit bpr;ZO@A except

MHz). As can be ap reciated fr the foregm nﬂ t he type
for an@ddﬁp@@ﬁu@ﬁm;@g HEaln Wﬂkﬁ@h;ﬁm@c%@ga 1ﬁﬁy¥i mwwaql
x\:thnyﬁlg iuﬁm —tS %EtQOC ¥ \%tq)gg‘%]bo@?t? gﬂ? ﬁﬁgﬁ‘n & dQ«l 4%9%} hox 402
Hean T a con i 0

may %gﬁﬁﬁﬁﬁt&&pkl&huaafﬁm ﬂtcu«ﬂt4ﬂaplamtcﬁmié e dirreidt :,{brhe pmtes,tion tm the
condi ti oned si gnal [ output fromr

e e LC
down§ieapROmPRIF IS Pitetsafin pierst (e BStof e &éw@ftewﬂé fgiector, ete.)
from SHOMEmANE, thli‘ﬁ:?&lﬂﬁ&gmgﬁtt @%5@[{01’@% ;ﬁgfn@ﬁretejht'ﬂ@: of 1 g(i nF. Inan

con“dltlo ed signal to a'pre -deter reshol
exam;uje,t iéthwi saeofi duta Ipheas ofthe ngonitiveremntd sehse btcdnsdonguep such that
0048J the detectio ircu npl enent ed. as
the ei%& 1y ipae ttje thiactﬂ?ﬂgscdgti %H%ﬂ“&?ﬁ%ﬁl SOT Sprenise, model
capachtbg40é @ndi 48% A ﬁ(ﬁraﬂi”%ré ﬂ%h{é@& 86 b laRBciGldceitial c@fncHich bebeen the
except for an additional capacitot 418. In an

Cdpdténﬁdﬁﬁmmﬁéa@@ém 694 )48 thepgeldrgion pr@hmme@ww Whigh are

wuuﬁ&gg é‘g l’)'q%zh?%f“ g )(%‘ qéh@gg %gtrz% Cgrg }:Lzlgél(})c{,h SO l&ﬁ%}uﬁ:ﬁéuuﬁed and be

dama@EP ldveReL vENOEa&idr QUR ta dikPainkofordkBwBaYhPHRM¥mk d8d the
some protection for t he downstream conponents of the

deteciyay ERIIOBRNE Py Biethrevented, by piey gntn;g;@)e dpgEayharegt from being

dama Q) %E}?&;{mﬁ,te% gﬂ ;ffdaB?Iyz\ep § 599?&%@1@99@?5%@ bc?{fle %Ep (QHIE Blasma due
capacito may" hal e a \ al ue (* 'nF n an
to the short-circuit situation, the transient voltage signal generated is detectably different
from the transient voltage signal that is associated with a non-short-circuited sensor. Asa
result, the threshold detector is able to dufferentiate between the two types of transient voltage
signal and may even be able to make a determination that the capacitive-based sensor has
been damaged.
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exanple, if the set of outer |ayers of the eapacith
e- based sensor becone damaged such that the
we@k@evrdsetl |y characteristic of the capaciti vePGHES08/086495
sensor is conpronise nodel capacitors 406 and 408 m
, ox 40 are repl aced a direct electrical nection
ﬁ‘}‘”Eet ween SRR be 2l 8?‘%“%? %‘8 fergome pre ¥ lmngtegﬁ‘ﬁ?gwjeﬂéh%ﬁ the
pres mﬁzhﬁ\ Hebe ﬁ#dx% Bk 9%‘5&1@ %W@ngﬁt Whi& '?madic%a%ﬁn R BRed
to point 412 in box . t e detection cneuit a al so
plasmbe Bytoringai setof alenir naﬁ'd iberldaragen lsvewaveiectivg thi conduction

‘“b“““ﬁ??d’%heeﬂa%\‘%%’f‘i"’&ﬁ“%‘%ﬂﬁéﬁ‘é’*ﬁf O G Rl P A B B i cected

from HhE @l Bh e OImEIL Blcby b OMnD Sldgaddmged indie deisht @perform
e e if capacitor 418 becones exposed to the unconf ne

W 1tlmp:| SopBciE testopmanshisetadaiorediet o $prrosien bncrttivel sensor components
and/ot 5%}@’3‘;{1@%31 ‘\-giegt :E@%em%igﬂ‘?fl i Hn(ﬁ{ iﬁ\% Qqndu%ngt? 1%{7%13'&{' the sensor.
With agaeaiont@dulichfnrbée eﬁtdﬁiteshamﬁ;t exummumafsaﬁn@emw the Vdtage signal, the
| esult the threshold detector js able to differentjate
voliagsestangetay he of Wghespeltvo fhusr BiRyiden the Hapshagedadseiaritahglear
signal fdm k&@x alfa [ ‘Efxﬁetqu{ &k %t']agztt} 1%%!&%}‘} e capaci m
e-based senso as been ana ed[0 can be
{ﬁﬁiﬂbppr ec NVéltiedhisripmstibe hﬁdm@mdng_,: ibed & rmnof evenbpdiandt s
, present invention provide for
L,ﬁ}bUKEI { 'P

nebs IRHERE A aBM oo OF 0T GBE EAG BREBr FRB Y dbidhe scope

of tlusBiYn BaaN R idhod §i‘i ¥ Qflm@ @Gk ic6 Bl photidsth@binV R 150;%&%&(1 that these

| ayers protecting the conduction substrate of the
e\'tnuyziﬁsﬁsfrrﬂiu&n@tmmzﬁ enelnitsansdr iesmdqétomhastrmnum onfi | nement
{005 lf ﬁgfggy g{szlott ec*itx qg!‘ﬂé’?’l& s prﬁx xg%ﬁeiné%ﬂ:t mé}é-'ﬁ%lgx;me agd should
not hdol@m QF PosMr I@Qlkétsu%?éﬂﬁﬁh@ﬂQinikg"telﬂﬁﬁf PLABRCE . dBgFRaRLHAR: in a

due to corrosi on to critical sensor corrponent s and or
highleipssiated e and e providedibesein {3 gpatanigeonbihus p,!@uid not be

emplo g‘i?{l‘%’ c%m&lgi St tﬂ?bt(f% ?{ 1 %10:?11@%”?9[&1} :W r{b&s»ug%t ECE s If the
Fcuit capab | i ng out extraneous nol se
term E,Bté’ wahpiagai sdr gmaiudattérm iwohbadd 1sihgnads coaymbely ®;ﬁ1derstood
her quality; th providing tqg t hreshal d detector
mdfhw IRal UGN O SPYHACTS: OB WWFER UEN 5108 SMEP SR ShioH ks be noted
that tiﬁl@ﬂ% gg%¥ zggx é}?lﬁt@x H\:»ﬂ%?gxp g@mg\g%el e}rﬁg{} R%srsaé nquE%ﬁ Q8 of the
pre<e1ﬁnimait1mntts< theertere antendadttbrabsd fodisw iperppatdead cdnsis dva doterpreted

as incfihiadll Sb Sty AT g Ak aBians fl siPiydhe e spiri

andad&?[%kﬂm plr&eh@nkéﬁtéﬁded that these exanples be
iflustrative and not limting with respect to the

invention. {005 1) Also, the title and summary are
prov ided herein for con\enience and shoul d not be
used to construe the scope of the clains herein
Further the abstract is witten in a highly iated form
and is prov ided herein for conveni ence and thus
shoul d not be enployed to construe or limt the
overall invention which is expressed in the clainms. If
the term"set"” is enployed herein, such termis
intended to ha\ e its commonly understood nat hemati ca
meani ng to cover zero, erne, or nore than one nenber
It should al so be noted




that there are many alternative ways of inplenenting
t he nmet hods and apparatuses of the present invention.
WO 200ps7asker ef ore i ntended that the foll ow ng apEEONAS8/086495
clains be interpreted as including all such
alterations, pernutationzj gpg%equiv alents as fal
wWthin the true spirit a d8&6pe of the pr esent
‘wﬁmhﬁM§QkHQ@ CLAIM5S What is clainmed is; 1. An arrangenent
Ithin a plasma reactor for detectlng a pi asraa
: Axxmmgemwemﬂpn agleenk rewipripsiiviepting agdarsorunsanignapems orent,
i ng a capacitive-basec! sensor inplenented within
Lmnpggpﬁ, reactor, said sensor being inplenented
outqexta@e %@1@ sAudRlr BSINE aGAPAdiMRIRRED ESGhOplhenal WitBiaistid plasma
sensor is configured to produce a transient current
reactofriei! Sard besrgoplanenidyoted: ol prasheodBsBenREsgnWIvherein said
sensot tas'cgnl?w]* ﬂé&*ﬁ, gHgﬁlg%g' %S\tsﬁéﬁ{‘u] ee\{z?mzerm%tl ‘éé;ﬂm ;@'e@??a?k%‘ ¥Phtasma
a%mmfeldeﬂt techid phaans uﬁsamﬁnaha&rmelasweﬂeai ﬁd:i Wntdrr taging at least one
plasma u co fined event; and a detection circujt, said
elec m&éltl:e BEpBHvE v ETenkdi thig et set e 155000 Rh Bih sadidess d
lmLmﬁﬁgég&mgg&dconvertlng said transient current into a
ransi ent vol tage signal and for processing said
t Ranstent civobt sgédabgial citcoit dsimg rtairrvalih ebivertedad shid sensor for
asma, unconfi nement event. exi .2. . The_arrangenent
conveBy RETR) e o B EA T T ot BT o RN 1 eI g
trans;é’xﬁ'x%ﬁ&?e SORY RS d:8Eriaif %’h@th‘é@i*@@ﬁﬁmﬁ‘i’ DN EIEREmBRI Rt exists.
configured to convert said transient current into said
Ihte kzamﬁe@mn botla @gé vierpabaid Qeteqthw wrxawgémta \@fiam @infyprter,

said ‘PB e a,ggx%erqu %F*é‘.b ngf :E]Ll!'fifg B § Lo&‘gxi <§;fi Fx?xé%:exb élmnrgm ;8% gﬂr\aéla;em
voltadeQ@igi@ove hi gh-frequency conponents from said
‘transi ent voltage signal 4. The arrangenent of claim 3
. Themeresameshphclgiot deticemn slid derpetiomuritcns Auithes Pasdedss 4 lewtpass

filter, B%?g%g%Q%W?i?irﬁ’L {a}t\*% LRt fo *g:;?r@{( g\} Rfidoy gﬁ}lﬂﬁ}eﬁ@ s%H ;ecrctnlqlwuneﬁ R from said

requénci es
transi@g sohg@gt seghalvi t h generatlng process plasna to generate
a condltloned si gnal arrangenent of clajm4

4. Thppupraeeneesroclas: é“[}ﬁ‘ﬁﬁ“ t‘.’,"‘i"ti SUH“OPW‘FH@#“M?% ERFdREs & set of
resondsfeb ?ﬁt@&l é&i & %‘N&[ma&@'fﬂekh{eﬁﬁl&hﬁiﬂi%ﬁ eehRtk E’i@ néi,negxues usually

configufed to identify hen sai"d plasma uncon
assoe meérmt hmmrwug procesk fysneopaneny sainditeond sigidned
t,a . thres nmet hod for .det
5. ThE SR BT LA T P BT e i de e e e R
deteciBl, A8BNCERAE QbtcctBPHRAE 8ol dN 18 Q&{%ﬂﬂ@mﬁu’i % LE AN
current when a sensor is exposed to plasma associ at ed

unconfineprestgivaniglaa saas mddnnﬁm‘emng sy eprdipiadisignatagaghst a threshold,

(| a..sens
6. A !1188208 for (Fetea HY.{U ap ‘131118 DCO'DW%X@IH@I}{ gvenl dill‘.‘ii’lg piﬂﬂ'ﬂlﬂ })I‘OCGSS'}}"lg within a

plasma reactor, comprising:

producing a transient current when a sensor is exposed to plasma assoctated with said
plasma unconfinement event, wherein said sensor is a capacitive-based sensor implemented
within said plasma reactor and said sensor being implemented outside of a plasma
confinement region, wherein said sensor having at least one electrically insulative faver
ortented toward said plasma associated with said plasma unconfined event;

converting said transient current into a transient voltage signal by a detection circuit,
wherein said detection cirenit being electrically connected to said sensor; and
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\\ ithin said plasma reactor and said sensor being

i npl ement ed outside of a plasma confinenent region,
wob@perasesai d sensor having at | east one el ect PCT/EBE1098/086495

insulative |ayer oriented toward said plasma

associ ated. Cg/lth salgl 1pI as unconf med, e\ en{
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umon‘ﬁ%kﬁ}@&%\%h&r@itb a detection c ircuit wherein said

detection circuit beina electrically connected to said

. The emglord ofadaipriow é@fsmrfgmbamewam baad ﬁrﬂv@mtagee@ igeahidt tornsient

¥ oitaxg 1@*’1&&»-})@@*1@@4{?}& C?.]b(gltaé? Cb‘l\aﬁ‘ﬁi%l é‘ﬂvﬁﬁgp é?il ﬁ Efl# Loy EIIIE‘I 18 pari of

said deRBN®T ¢itoag. of said transient current into said
transient voltage signal is performed by a voltage

8. The smvlend diclaighievBeminsdidprosissiag of suf veptiar volagraygnabfncludes
lemoﬁi‘% gmg %Iegﬁ& c? o%gc)Hént\sz §1a K pg‘ﬁ Ehﬁﬁ { 181&&' JBJIQW;%»@ ier is
partot mﬁ dete«s:wnamﬂukow pass filter, wherein sal d I oW - pass

filter part of said det ection circuit. 9 The met hod
9. Themeghost Ghedr B saps} eesspRg! ohid Sapden vakagcagnal includes
i an»f\!‘?l'uk@gﬁd % agﬁﬁ t x’oﬂﬁié&qﬁ?‘ziglﬁt@?gégﬁﬂbﬁ‘ §5’1 : gh{" Eﬁ?ﬁ?ﬁhﬁgket\m
rcaomse:t tdxf::x s eéemanm&l et bl esepanah 8heisms sai df wet dapfction circuit and is

filteis is art of det ecti on clrﬁwt
wuiz:éslxmcp Q) 3@3&3{‘@1% €% z&%ug bﬁ%n?‘?'@alﬁ‘é 1geagrajug giqegss plasma.
10, TBS §&%§ﬁcﬁtc§ Qia‘Mntd\x E&Qﬁr@&de%npﬁp%%:?%m%k@a% Q@itz&@ stingl includes
net of claim9 wherein processi n? sai'd transi ent
xdennt;m;:; gagtép}@p;gﬁ ahicanhiskndasyvenient iafiyfasﬁ@ cedtebtg iasqm:pamm said

nmem ev ned S

condit R DTS SR R R I8 e PPEAHSRE G fL 8 By
detecthéh @la;mt of said detection circuit 1! Ln arrangenent

within a plasm teactor for detecting a plasnma

L Agricong v B enthit d RFFM3 rHglor 0sErseng AHISBgBRFICHENhgyent,
gapam tive-based sensor inplenmented within said
asma reactor, said sensor being inplenented outside

oﬁ sanspl, asﬂesenmmbeme RERpadi9g-oned saisol inghamntbbivilin said plasma

mounted onto a anber wal | of said plasma reactor
1*eact(maf{@e8g?rﬁ)§1ré|; a,nixgélg}{wqt%%q oh B TRH R R B B S B, said sensor
being Wlunteld 1@1&?‘3&1’14?&%]1 ‘?\Ls@roi"%% BlsBaS 8 GorSeRE N eihSelectically isolated

Scont gured to produce a tPansl ent current when an
from sid erangher ﬁf»aﬁeuozin mamldtoserimwn |ssldexmms esd:ahbupiedmoduae a
_..associj at gd \ g % uneonf nce ent, sa |
transigl F B RRAG "é‘ée‘l" & ‘Bﬁ%‘ ef&et 1 TEPY ‘i*h? *Q‘Mé"ol‘a‘y%*r““‘
said pOfsir@RiechfiRWREA3a! daiRl:ASIRHASRO G 1848 Gné’\élﬁﬂi isRhOinRkRive layer

ma unconfi nement event, and a detection chcuit, whe
orienteql wvewit sid gtestp |d@mm@¢qdcsmi¥g sdyé phigme Raetineakhyey ml and

connected .t o .qui gd to.include
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a voltage converter configured for converting said transient current info a
transient voltage signal,

a low-pass filter configured for removing high~frequency components from
said transient voltage signal,

a set of resonance filters configured for blocking frequencies usually

associated with generating process plasma to generate a conditioned signal, and
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transient \ oltage signal. a lo -pass filtei
configured for ing li igli~frequenc> conponents from

wa@ a00d/0tasemsi ent \ ol tage signal. a set of resoP@nts2008/086495
filters configured for blocking frequenci es usually

associ ated .w ener a rocess .pl asna ner at e
a cond|f~‘t‘*“8?h§’é‘§ g?‘gﬁ%%’i o diitiy %é?f&’t“g‘“a &t ’SB%?E‘% 'Pg‘m‘a
ant,d;@ttt.%@mf&tm@%wal m ng whet he said plasma
unconfncrem event exi t . 12. The arrangenent of claim

- Thd ampregesiont slailadn b t«hgem@rﬁemi@ge pmieuare@ciadtfaqammaww,
i s confli
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downfRLACA @S QIRAPRMS tichehyvahvedi ol ed ddighsd@id detection
downst ream det ecti on conponents when short-circuit is

compegpby Wencdaryrcyditewenissed b3 saithensr r angenent  of
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i3 Trﬁ«L:gtI g}ﬂger%m\égcﬁfr t.ﬁétg f’a\! getegtoﬁﬁglﬁg asl ﬁét u&ﬁh#dl %,’:ﬁ%ﬁﬁi coupledioa
groundéd aapgenEnt of claim 13 wher ei n at I east one resonance

filter of said set of resonance filter includes an
14 The augaesrerhoipadial e hgieni e eacrigpreeryter phgaid set of
resoneb HMYEFE e (lrm ghalm 400! ﬁétﬂ ast"’lt \giggnsor includes
an electrica conduct’l ng stra wherei n said
15, Tet ectngeombt gf tﬁmndubt\ hﬁglrsuhﬁm&trém sdavadeldtran] atonducting
of netal s,

%ubqtrggﬁggbxg g%@ft{ H§tH&}Igrt‘ug§ucnéw(§§h%% %\}lgldé étngmttcieﬂt one of a metal,

an qiiﬁ@&ﬁﬁbt@ls’ a W&E@ﬁtﬂt@ti%ﬂﬁﬁtm 1115 3 g@ﬁ@uc‘%‘»@ @ﬁ%ﬁf@&hteﬁgi %@h Ehiymer.
5 wherein said electrica insulat e layer is nmade

Ifzqz airpzgeriepbst clonel of Itvgegﬂ sagéeimxtgﬁﬁx amu!fat‘\qdm ¥ made from at

a cer am ¢ _nat
least S ogﬁt g@asz ét&ltﬁé}'lmﬁ GdHe ! 'ge_.rmiﬁeceg}t ‘15%.62:?%}#@ %nﬁyxgle:xatinﬁ%enai, and an
dmd,ilw&m&gm& said sensor is flush with said chanber wall
of said plasma reactor. S8, The arrangenent of claim]1
Thpareiassar of deinsbr wherempart sasens ushousth st gharplpr wall of said
L, attached to said chanber wall of said plasm
pmm‘]ga{l&o The apangenent of claim 11 wherein said
18, Ihe Bﬂ"mt"el}&}mtﬁl‘ daireClt ahgulnanidhape.is 20untth enarcdngeinedbeing
claim 1 vvhe{el n s§a| d sensor has an annul ar shape.

attclbilﬂ:é) 10 bcltd chamber wall of said plasma reactor.
?. The arrangement of claim 11 wherein said sensor is of a rectanguiar shape.

20. The arrangement of claim 11 wherein said sensor has an annular shape.



