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[0005] As successive polymer layers are deposited as the result of several different etch
processes, organic bonds that are normally strong and adhesive will eventually weaken and
peel or flake off, often onto another substrate during transport. For example, substrates are
commonly moved in sets between plasma processing systems via substantially clean

containers, often called cassettes. As a higher positioned substrate is repositioned in the
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susceptible to arcing.

[0009] An arc is generally a high power density short circuit which has the effect of a

miniature explosion. When arcs occur on or near the surfaces of the target material or chamber
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[0015) The invention relates, in an embodiment, to a method for generating a plasma
for removing fluorinated polymer from a substrate. The method includes providing a powered
electrode assembly, the powered electrode assembly including a powered electrode, a first
dielectric layer, and a first wire mesh disposed between the powered electrode and the first

dielectric layer. The method also includes providing a grounded electrode assembly disposed
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[0020] FIG. 2 shows a simplified diagram of an atmospheric plasma jet device, in
which a powered electrode is configured as a center rod and a ground electrode(s) is

configured on a cavity wall;



detail below in the detailed description of the
invention and in conjunction with the foll ow ng

w0 p@anzs30 BRI EF DESCRI PTI ON OF THE DRAW NGS [ ORAB{S20h€036139
present invention is illustrated by way of exanpl e,

[0021nd notFI@ys vy s simpITiédia@Am dffh DHBVIEA LRI 851 Qf whidg both the
accorrg M@dr awi ngs and rn which like refer ence

powesgd £ gr%mdﬁlﬁctrade @p edrronfigwgdion agaivish wall, according to
anemﬁ;g&ilx%llhgftﬁenﬁveﬁﬁ&){"s a sinplified diagram of an

eric plasnd jet device, in which both the

S R e L P T —

electrsdenip eotfi@bedlapditnmerabd al AEi30aPBRELdepd) dSEBhfiglled on a cavity inner
device, 1n which a powered el ectrode is configured as

surfacg, ospidite foc caphedEmeyH ofithe 1aveagiprode(s) is confi gured
on a cavi tg/ wal | ;[0021] FIG 3 shows a sinplified
[0023}4; agr afiG+5 showima seplifietbdingrem afta RWNSARP} devigeonefiguted to create

LT
[0024) "V N k%gy 364% Ol;lﬁ\%; a §1H1 F‘i]: ﬂg}’é’sﬁb ggtb&@ﬁggtf yices %{)nﬁgured

to cref@® @ﬁdlﬁﬁfa&ﬂrt@ﬁl dccofihEto dridhmbyindnt S e idv&liRat r ode(s)
is configured on a cavity inner surface, according to

[0025RN errbp{:@ e EhRis 4 ﬁﬁlpllﬁc\!@@lta Ot o ‘]i{aggggﬁ of HePDWNERPYS Ei@vmes

ified diagramo evi ce configured
conﬁgw@p@rme aplwswphartiic, q@baslm to lantembndmamm: of thie rixgventioxn
enbodi nent of the invention; [0024] FIG 6A shows a

[0026%i rrpl i Fi@d7 sioagraasimefified &agramfofD\MM%PFﬂQwVﬁﬁfcoupled to a
ured to create a plasma curtain, according to an
substERIRE SR gt B eR Bhempebmsy oliths Entrows
sinplified diagramof a set of offset DWW APPJ devi ces
[0027¢ onf i gliFed shevracssimplifiehiagnra of oD WM- AR cdsvibenig whiclan set of

wire ﬁémQﬁélga }cz\éés?g %ﬁiﬁ%g&ﬁﬁﬁﬁo'&%gg% dlél’\l/ ?%@’%%“S%F ofgﬁef* glvgntlon and

ubstr ad | ock accor a
(0028F o ﬁé(ﬁté e RGBRB5E os ASSRAR oyt foripated polymer
from s$ubptratt iveith ADIAVIAAPRY deviddVWdcORIfds el fbodieyt ‘feﬁb ifvention.
set of wire nesh-dielectric sleeves is changeabl e

according to an enbodi ment of the invention; and
[002813 FIG 9 shows a sinplified nethod of optlrrally
r enoDEAGIBEDI DBSCREBONIOF yIiF; PREFERRED EMBODIMENTS

[0029] 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.

[0030] While not wishing to be bound by theory, the inventor believes that an
atmospheric pressure plasma jet device, in which a dielectric barrier and a wire mesh are

positioned between at least one electrode and a plasma (DWM-APPJ), may minimize arcing at



froma substrate with a DWW APPJ devi ce, according to
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inert gas flowrate ence

nél ess than 1 sl
current flow at fhjglogati exer pﬁm thnsabre@kdpumynw also msulain collapse of the
cin V\,hen an
plasm%}\r/{%rﬁ {I/lg%l?%%‘[gﬂgééauﬁ pl ygg{%%@% WS%WSX%’&?%@ 16 et ween
| ectred uch.that el ectron aval an reach a
[0032]§r it CH]I g %F rﬁ‘gé’%ﬂ}gﬁg@ ErEvEs U hd Pre ‘FCQ yan rf generator, do not

penetrpie dpaggii helds RecadsctiRsetRbElikeSSwite nRSH klat af8 1€§s°chan about a
di scharge _channel s are fornmed. However, since

wavelepeth argess; ¢h %&fmeraéw fickd may be attenuaict] imdifferens IaHrountetand to

(NIRY, t_.accu te ctrical
dlffereﬁﬁgér}ggéeeg y altlg{lf@ﬁ ac é)? & YiLe pﬁe%q ztclﬁ h? ed gt the creation of
a secomi;arﬁ eldctaicrieédon the sdtf@éeﬁcﬁtthé GicRBfici RFridrHyhS Wirk "i‘l‘fe%h with properly

qes coverlng a much larger region than th
sized }tﬂl‘fsaﬁ ﬁ’é 0 spsigiR @plasmaithaut aping at 8 sulwéarrg@dlb lamlaHempem pas flow

r f f oca
rate. T%ﬁ‘s‘g ;clgzl %'dgcgotnadrfgé feg%t cﬁx% S\gree; Ig%htqje?\!\ﬁgegaa% etlglc rgﬁ% g%igﬁ}%ec richarrier

in a D WM kP Riradlakd awtgsntajatstottergeherated mig:t g sabstaamllyfrb@wetiuorinated
often this breakdown may al so

(] r
polym B R 4 Pt ST BOSHAE |peAeher: FRIeRy S g e flow raes
(less tlagVialhRd8 QHSItIVA, 111k@ %ré%cfu% AES Qoﬁﬁg&?g{]&% DS APPJ does not
colla [0032] In general, electromagnétic wav
requiresslety ag@g pholgoedeling axis qfﬂhegmvmr@d dectrodie. lots @ﬁ&eﬂy atoeease the

nducting surface like a wire nesh
size, C(%Iﬂglgyl% aﬁﬁggitofﬁ%%‘@gbut a wavel ength across. The
fiel e attenuated in different

100331370 ASierily, oo R rBRear Olwe\@@\@é@gﬁyo Ahe grip ﬁagl,(em foabether
approx@hate ReosWok & ﬂﬁ%"beﬁ)@éeﬁ%atléfﬁc’cb lu%n@a\f%fac{oli]?%) giformanee, However,

creation of ‘a secondary electric
in genespl, holes aii sirface vargatioas i the white rhésh nadist @suntls tbeédsihan a fraction of a

waveldAa P %ros¥ in order not to impose unacceptable performance degradation. In addition,

the wire mesh is generally not grounded in order to allow penetration of the rf field into the

plasma.



sized holes helps to sustain a plasm w thout arcing
at a substantially smaller inert gas flow rate. Thus,

wo b@7ask#3d i on of at | east one wire nesh bet weePCHNS2006/036139
el ectrode and a dielectric barrier in a DWW APPJ

[0V3441 | ows Imapbabodinjeat, aldfel @i @Badenk @Ositibadd BBReen a single electrode
bstanti al I rermve fiuorinated polymer byproducts at

and a Hﬂ'ﬁ%‘ﬁ FBieboskBEt adie epiic derrish is pasitiaapd bpiyeky al thd dlectrodes
M R T
and a plagmirle aglenttwdithangp diblectriobgirten i paltionsil detofect h%rounded

rode. .0ots general Ly ase the sjz

electr&% anld él)gl?es;g?aci ugel 816@? igyent, WAWCSII{I@%QI%T Q%wg?rh“hp)dwl@q%c barrier

and aﬁ élbﬁfcﬁiéCﬁl Af er@RRIiMBMES f08HhksRis ﬁlQ@edrtfet\Jve%nte% ﬁﬁ#eie%trl%eoamer and
he_approxi mate cross over point between safls

electf%ﬁ«?d Im%%mb%dl@émoawlwemsbnﬁpln@@ bemmqhelepmcgmmahd a powered

electr&{%l ﬁféflpél‘gﬁéqllfélglgte &\g{?' ngés A3, ée(rglnteg\?/e%\f %\é\ggetéwd{aﬁle‘;@pgggrounded

electrode dn dmﬁ)omment ahé PRROSE gumczgem @1l enRAIh&HtMRB $ocess gas is O, In
In addltlon the wire nmesh is generally

ion.
andelﬂlg‘% ‘%‘uﬂ’&éﬁoqeﬁs 8¥def-Feo al | ow penetration of the rf
f|eId into the plasnma. | UU34] In an enbodi nent, a
[0035h; e echrineembgdiment, the vesmeshoomprises Gelemrer 4CB). hgareembodlmem

ielectri
e i UL O R 508, ) BDSRER, B Bl S
an empddiswnt, tHerwiae rrrenl’omcgamﬁized dn dh eldelinieht, ARE Wir8mdsh is
[ tti ned bet povver ed el ectrode and a pl asma.

&R Flema ‘@IF%EIFF}} haskﬁarﬁ?t%%ularswwsq T agyreasebodiment,
the wiRSh¥EEKhs 3 IRKANASEVE! BGH RES &acBQ kli%fe%ﬁ‘l o'ilnpa}f]ses Mylar. In an
embodi ment, a wre nesh is p ace
embodimnfe dterdieletssic comprisasa caransb datanedbodinen the ﬂie@étrmpnses

a wre nesh is placed between each dielectric barrier
Teﬂonand el ectrode. In an enbodinent, a wire nmesh is placed
etvveegﬁ%Bldl el ect ric barrier. and a power ed el ect rode.

[0036fn an e o WGy  simpdified diagrage ebia DY WeARPA device is
shownd '\A%ﬁ&loc;d"h ﬁle%Weh%reléc@x%dé‘a&{ &Hgﬁ@lﬁld‘%}&%a@ de. rﬁ%&g] confi rgtu]red ona

mbodi nent, "t he process gas
cav1tytw9él pq:cmd;ag tgasembodiRehtrofalndineediioai h‘mﬂdmdrh &nlﬁl{dlm&ﬁonly used

conﬁgggilgw » ite %W ](p&sﬁlonqrzinbe ”ﬁgmm@cu@ﬁéo%aﬁ@ diglestic
barrieiCI0TR) ArkieFirs hl%‘sl'i”_%@ﬁﬁpo%hﬁ)%d bdtiegt! %ﬁﬂﬂ@éﬁ é@(ﬂfcde%@? afll ﬁﬁlec‘mc

nesh’ Corrprlses brass. In an enb e wre
barriey; Bé)%allnﬂ}aﬁ low@.plasmagtn b@ﬁ‘mﬁodnerbmthoutraecmg aten msﬂanuaily smaller inert

t rrbodl me
eas (DA ST ) 2§ R e Gt e o R e agperally,
an 1neﬂ ghﬁXE&]ﬂm YBRYEss gh$)3 Bare MRadH VE?LBtseaI&d"S‘OQB F‘Zi o Esfésé:urlzmg The
ises Mylar. In an enbodinent, the dielectric

gases @STFBFP%E?GQ e Atigeharge shambes whvil Hehthrougheaslindluent 3liscat which
point &R {s3frdck with an RF power source 308 and creates plasma effluent 304 from

mono

discharge orifice 317 at one end of cavity 310, in order to clean substrate 302. In addition,
although each electrode is configured with a wire mesh in this embodiment, other
embodiments may comprise only a single wire mesh on either powered electrode 306 or
grounded electrode 332. In embodiment, diameter 331 is about between 0.5 mm and about 6

mm. Advantages of this embodiment include the ability to generate a plasma jet that



Teflon. [0036] Referring nowto FIG 3, a sinplified

di agram of a DWW APPJ device is shown, which both the
w@onessi3el ect rode and the ground el ectrode arRCEHESIN06/036139

configured on a cavity vvaII according to an

substaﬁﬁ%%x‘ [H%R}Ess g%oﬁﬂ&?ed 15?) bg/ﬁrodluets e 4 fe@eﬂwel#fgnﬁdfﬁnert gas flow

confi W re nesh
rate (1@9 $hani abnebll hiat)ym@mdmgmmoest aflobtmmngle 186 velnohe of a semi-conductor
dielectri.c bahrl er 305a, and wire sh 307b positioned

grade fiert GasPr 47 BHHG W%?’@@P%ﬁ@e 5 Ffr‘f&c H}geeiqélﬂ%“?‘? barrier

305b, may all ow a | asma e sust ai ned
[0037h ¢j ngR IEEGRHEE -&h Pﬁméqlr‘g’lefi Sragfane P? E&M’l&g}&; Agyige is
showrd, Er?w%ﬁmh t&%wﬂereﬁ éﬂctéotc‘l@'i‘s éo%ﬁg&mﬁ‘ la)éeﬁt%qﬂé'draﬁg al %Oﬂld’ electrode(s) is

out 10 “sl etc Gener y, an inert
configuredioesscayity @m sanfacef acwmhlng totan esehwidinierts @i tl@]mwfrrbuon In addmon

o SERAEHE i 5 005 b P R o gng s

barrieP405M hidwite intdsh ﬂb?’@i’ﬁ)oblﬁoﬁéd BitleoM drbuied RiecBOWEN32a-b and
source 308 and createées plasm effluent 304 from

dielecttjchivigrg®Sarhy eliovga plasma gnbe sustpingd widaut pregugat 4 sybstantially

smalle? 19%{ a}s(}lo% £ (lg’slé*%@%{ﬁ%oﬁt I?’Qlé‘l) \,R}ll%}h@g%"glw e 1&{&3&?@| aé)out 10

ectro
slm, e&i’DbA@l ibefoné, genérby, sarthad gdﬁﬂl@&nﬂa}prmﬁpgassqa 6@t flowed into sealed

ngl e vvlrerrehon ei ther po ed el ectrode 306 or
box 4& 50 peRser g tlhg gases ages 111 Wb ARSI isc %ﬁ%ﬁ@%ﬁ%@ww $10
throu 'étmﬁr}gzoi"@ﬁ‘ apwﬁlcmo fAfdts F’tl MWlﬁgéﬁ? %? s&frce 408 and

dlmsntlnclu e ability to gen aea
createp phsm’nn efﬂatent Haa ﬁoubshﬂﬂmnga lokifice & hbatamefehd of cmatye‘blO to etch or clean

roduct W th re atlv
substeRie i o BB atfelzn 51 208D Srod R B B
Advmﬁ&gé@@fﬁhy ER8odinlcAf BRluye ltﬂéf%ﬂi?& 1gSRMte & PRARGGAIth&sBBRantially
inert gas, or in purchasing expensive inert gas /

removes dyiotinated pejyinenbynrodi0Bith a Reltigvaly salhi m“ttga'ts Hog rate, (I%s than

o b, o b A Bk M e
gas, of Bpatihsiho@kpeiil Shee thodefdihgieguipairhi. gured on a

cavity inner surface, according to an embodi nent of

[0038] he i nygntipible (RO WA PRI e 1R ih Bﬁlepfd ﬂl!iorﬁrfaE dp'(‘)lymer ata
wire mesh 407b positioned between powered electro

powerl@@ingmf Idt 30 WCRY ipowbiapnd e freq@Bioy obakbuhi MHAts pbot0 72.5p MHz, less

an BT LT CEDVER O PR BEa TR T com o s
500 s&is bAONBEwWWIThR Q8I§ubafagtifally 18§s tharbatdsit @@Ellnilbf Me 86Bhd1B required for a
inert gas flowrate (less than about 1 slm than is

compglghleipriatipn giithr seeprpraonly usethoHP) deyvieg m etc.). As
before, generally, an inert gas 418 and a process gas
[0039316 ar Refdrringdoiwrio EI@e%Iaeitnpb&emelgramrof@r@‘éfé\dm&mr@vwe

conﬁ%tggc} g{a}%e 215 ﬁ%@gh&u ;élaﬁr{;]a? ?eu[dﬁ’@#ﬂn fs%&%wrcll ;atscggﬁfr%hto &Blen%oglment of
the inRERFMBIN SenStal, USKP M dvibed fentlfto RAWEY ref@ivEsSnfiPI&iiaftker when
compared to a diameter of the substrate. In order to process the entire substrate, either the
APPJ device itself or the substrate must generally be rotated to insure that the plasma effluent
contacts a substantial portion of the substrate surface, a potentially time consuming process.

However, in an innovative fashion, DWM-APPJ 504 may be configured such that the



creates plasma effluent 404 from di scharge orifice 417
at one end of cavity 410 to etch or clean substrate
wamzr/osse3enbodi ment, diameter 431 is about betEEOSDNG036139
nmm and about 6 mm Advantages of this enbodi nent
dischargm otificewidtle 586 isI atfleast 3 wide ey tt dieanghradd8efjsebstiateai02. The
st ant aI |y noves fl uorinated pol oducts

r b
resultngy ST SBRER PV ST AUF BRETRY S HE POGE R entir
slice (p@f%t‘?lb‘f ‘coJorf"ﬂcmwldﬂivff@)'@j bGibkiRRe SO5 tallBvirdld ﬂﬂld}iﬂ&%d%dlﬂﬁ&eco be

vol une a sem -conduct or grade i nert gas, or
removedLas cthrfambnfgate cpiosgiodéniorrgrasngayoeassing statign 4@ (epgreBVD CVD,

03 For . ex PPJ. devi.c
etoh o Vit gl 8 A Bt koo S M R SR Tl 15 S
manufafuridgwWedld. and a frequency of about 2 MHz to about
13.56 MHz, less than about 1 sImof He flow may be

[0040] T equi rl@%rhﬁg BHOME TG 36& I NGmpPlifiéy @b Jdf00se BEDWN-APPJ devices
about 500 séemof O2 flow. This is substantially |ess

is confighred talgregte aplaghacwtaintacemdingito gn pahodimedt ¢ighe invention. As
prvio f§RBHE s 51 8 Py BB 5] BB  Fmpes

rrirng now , a Sl Iagram

to the diimétthé\Eifbbtrdeydn&er e PRIUcetetitgel bete Gubirate is generally
tnospheric plasma_curtain i s shown, according to an
rotatedémaxer%%&t %Plaf’lﬁé effipaheantst theentiemubsirate wﬁayedléwe‘@é: in an

1nnova{1@cnf'lsﬁ 8n I'haéé? O?DWhAPP(Je Hi®EBbd rr%k %g?%%? IBRD tHATRAE S e gate

dianeter of e substrate. to process
dlschatgb er1ﬁn¢ widthsab st leastes vadd fahe thametd?RI sussiatee 02t Thisfmayrbe

the substrate t ner 1y he rotated to in uretht
beneﬁct“ﬂén P CSQF‘FtF u‘gﬁ?t Oc SMfadteds EOWB@F EheqrEasPRtiRgLy fmgfler

DWM-ATPTIMORES S0LMBYBE B6&r 1S cRREFRRA ﬁJnEMntadaﬁloﬁoai%MBnﬂ E)WM APP]J
process. However, in an innovative fashion, DW A

dev1ce5m4y hayom:f@m:@hwng difédergdlotv teteatandegiopotiong én mlatfomdep to

tocariofb iR ot opyEat ks Bineth B s RESUPHRRE i oo tme

(initial AtrBbsphemEc pluf,lh@ bonthdiah thegubstrate bé afjReetbloythe i dia el e@lof the
entire slice arallel to orifice width 506) of

proceS®u19sr@kaﬁ@@sha@® tha ripswit gpstratel efer A8 potbyresulting Pesma effluent
produc%seggf‘eégxga %grtgg[ﬁ]%a?t %ﬁ?a%&i%ﬁl?aﬂeéuél?%%a@%ﬁg? 91%0%' @%’lﬁil to orifice
width @061) bf albsnate 600, dtbiihg foafinadodpaeng bélr&ﬁovml theshbstrate is
NI YT T ST -
add1t1oﬁFl apr@éesg}ﬁ\é/{tfgféﬁéq\ggég% g‘gétﬁgﬁ%lgpl%r}h%% g'la'ir%g%%%f%@g?ﬁéd.

0041y! VSN B R SHIBUSKY, ShAlid 4SLNGPoAPRI SEMLS S APP)

tend to arela |ve1 Whien conpar ed

dev1ce§ B dohﬁgm’hedl Ilﬁi‘heate @fplzislﬁet csmdaﬁi; b&oedin@id dregmbdtEmARRY the invention.
device itself or esubstratelséqgienerallyrotatedto
As prerflﬁgﬂv étaqulaﬁm%éPBﬂ devigesdend fodave 8 spiatiely spall digmeies when

compartdds HiAHEmMEKRE HAGE sub®WRY Efther ik APPJ device itself or the substrate is
generally rotated to insure that the plasma effluent contact the entire substrate surface.
However, in an innovative fashion, a set of offset DWM-APPJ devices 612 may configured
such that the aggregate discharge orifice widths are at least as wide as the diameter of substrate
602. This may be beneficial in several respects. As previously state, a set of smaller gas flow

rates to correspondingly smaller DWM-APPJ devices 604 may be easier to control and tune.

10



i nnovati ve fashion, a set of DWW APPJ devi ces 604 nmay

configured such that the aggregate discharge orifice
wow@ri3sosr e at | east as wide as the di aneter 0PCT/US2006/036139

substrate 602. This may be beneficial in several

espec : . [ . o 1
00 P25 TN I el e it
flow rei@s amxd/ot propoutionoin @iatiohshiyeto Ibeatmdde.ti, oenterddffthe signtrate as opposed
D;/)\?A %PPJ ;ievi es nﬁ%ﬁ be. cor f,i,%ur ed with different flow
to edge of swbslalg)-gp r%?% i 1 HEnG (I 2RO PRERT Bla’?IBa Coidastiogihe
substref-a8 opp&el ttc?fhe%idlﬁi%eqr%ﬁ@ of fh@tpgoc?;ﬁr)rgHQ&%ﬁ?rilsgﬁn R48etyE of

substrate), in relationship (ini

substrateneis phuthermereaindividush plasma efiluehis nsaydst iselated divnoegsbodhpr,

to the,.m ddl e or.end of the, process i n.relationshi
reduop§ R A GH N R drce: SR BHERERT ol Ry Bofmer
remova&fficint@ AN AFTe. 6f the Uenlting HREHReSHend bagiBestflaghd\curtain that

that may sinmul taneously contract an entire slice
may sirpaiapously eentiet a1 iirgplinerpl suiejratsro02 dkawing dlugnpated polymer to

e
v i UL AURLL 1L RRUN TSR RO AENBRTLS U, Py, v,
Etch, 60 with dmostdyddEidnal pocEssingttitne) requirdd) s@listamsitllyn onproving
ddi tion cll processing tinme required, substantially

manu aﬁBlfﬂa%inFg ‘manuf acturing yield. [0041] Referring now to

FIG 6B, a sinplified diagramof a set of offset )
[0043\\p1 APBSLeHEDE BeY to E1G ohpishupleipddagsaa of @ DIV -4di device coupled

: Y . o : '
10 sGREE10ha RECOSEA, 5 UGn RLAMI b SlnbbBfudnE¥FAL kEntion. In
general, inedrdéd foeh plasme lprocdssame tyatemiverperateritateedy dcoumhenditions without
. di anet er, o{ the substyrate, either the APPJ dev'tce .
having {QICpoSGOHCSUIEL it VEnF & PIGSME CaIT 0Pt WA BHS P bPieRuE ansition
mechifidh i§ RRIR! BS8MReAb fihddhd ARG RCubE R EeSRrh laB afibRSH: hRlsSure (in
surface. However, in an innovative fashion, a set of
whiclofubsteatesDWhy hPRangperted)ds agie2r veeyuoginf wigioh eebssrateh ndyate processed).
t he aggregate .di scharge orifjc i dt h e at | east as
A corfyhin PSSR B R nsalifEe BadiB% 2RT 1y e

beneficial i everal respects. As previously state, ~a
[0044f e of 1 GEaral ﬁ!@%?sarﬁ e Prassvse Fanet Hiok BYpdiscchgpypodated: an

S Rt T
load Mdvvwsaﬁdwvdwummwhb Jgud édclw"iitng ptisfaehamberf 106\ Substeates are

and/ or pr tions i.n relatianship to | ocati (e..q.
comnft iy BmsBpURFlo e (tpipSe 06, B3 bl cfBons 0. hich peneraly be
maint8 e $he RbStrated i AnCndibA PedibiRe ket éa@‘%e.g.i, N,t eRl) in order to reduce

at nospheric plasnma confact on the su

Strate ‘as opposed
contaminankio Oeaidpdiedrio bed losk 107 prorkeresyart 109, siddosioREhimgy also
ventell Rl P Bl TRl PR s B Gttt BT LY iRl

substfa&;iwﬁisp@tpos_enti al cross-flow interference, and
potentially inproving fluorinated pol yner renoval

[00433 {1 Ci @R préBures Edualiz& bdtWeer! @dltionMBndY 66 BRI ambient zone 718,
ef fl uent produces a plasma curtain that nmay

dockig pattt78A doepsingd eurhe tabe pranessed substraik i682a isfinssuiodt whileea previously
procegge%’sugslt}a?%&% ifs lré"n%xlfela? 88(i8§ }pé{rﬁ 89 {s%nen resealed, and the inert gas in
load lock 702 is pumped out via pump 704, in order to substantially match the vacuum

condition in plasma chamber 706. Once pressure is equalized between ambient zone 716 and

11



be renoved as the substrate is inserted into a plasm

processing station 510 (e.g., PVD, CVD, Etch, etc.)
Wowan/03doamost no additi onal processing tine regRCT/E82006/036139

substantial l'y inproving manufacturing yield. [0043]

vacuuRefoee 1711 Agpl Ay &I&rﬂ'ﬂeﬁf)oﬁ 70RisSIpeRdd z{ﬂd%dtoddegﬁB%é?ifsuﬂstrate 602a is
DWW APPJ devi ce coupled to a substrate | I ock

insertgthparat us is shown, according to an enbodi nent of the
invention. In general in order for a plasm
[0046] o¢ e s Elofgvery it aminnovative vay se BIWMeAPP ) davineri @ana)i bé ensigured

such e R U R ol S SRRRTRT R & BGRE B 7SR nsited o fong
lock 7ﬂ@ Cﬁ&hﬂalstmlllya“edl&ﬁigeﬁe laﬁloﬁﬁtCtﬁTadHﬁohélﬁﬁédesmﬂe Fd%%%ld normally be

) strates from an anbi ent g@essure (i n which
reqmr%“ﬂiﬁ’sctl‘?aé’ttg% sybsiratse eat ah syithoreld W MoARPIrdeaicevid 2uthensglstrates would

need tWBb %Qnﬁa‘éptéa ) ﬁ?ecmﬁ%ecpaeﬁ{l &%&oql %a @ %ooén%g .%bcg:ress[egﬁaa&fported

transition nechanismis ca
to back plagwaeshahbert6r e are three pressure zones that must
be accommopdat ed: an anbi ent pressure zone 718

[0047) i ncl uH adgltﬁmb sinc@fl gorirfagsdisidyrhers @) gendrally ¥0Rkild @Her?%%sed to
(PI cl.uding load | ock 702), and a vacuum zone
the Dmé 3 eﬁF %He%%%fﬁ%bypmé'@}s mgy) be safelyawmped out of local lock
r 706 via
702 v1§% :"ﬂgﬁ éltu%?} ﬁﬁ? S/B%sﬁlrmﬁgcgﬁhgge}ﬁ)g?pgﬁess Brngﬁlg{tdgiscﬁg)ed. This

embochtmen’rs& blst W&Iyd&neﬁmdﬂn&]ﬁﬁﬁlﬂﬂﬁstppﬁ&ﬁwhﬁlg torjoigtgast befdde »
qr der tor &(’juce cont am nants. Once

Procesalggk-glgs’f@g}lqlb'arg PEIRE the ywin V&aﬂwhnr@lﬁgbsg@tetcop@gnnmm@nay occur to
the few Qthed BAwBBY 08l %bkvmtaﬁé Y&sﬁlﬁ ¢ @PBJ}%B gas at ambi ent

pressure in order to sub tantla y match the pressure

00481, al S B e ek e { il b6, BVRENERT 4Gt m
whlch'a_‘sst; ofdwickinagh-petectritOdedves Bmhﬁl%éaﬂﬁds sholaey @@oﬁﬁﬁ@ﬁﬁéﬁd

b t 602a i |nsert while a preV| ousl
embo #J’S‘i r@ée 3?@@/6% deseribedy el Tokbropn §e g‘émuamgn

differenSah6@its Elﬁﬁt%ailﬁgpenta&%réeg %y aﬁ@ﬁﬁg (Qgﬁe‘ﬂep of t‘ﬂ@@w{ O shﬁm%es Hence,

i's punped out via er to subs
allowipgvarfpus W@rwmcs]udmkcomustaems 805a phd 80%b, ehdtnbvith dfftwent@fifeemesh

hole dﬁﬁl%vac u%ﬁ?@ a)ﬁg]eiliw pﬁdgfglrﬁg% aﬁ.gb p}?tg%]lzég gg-;p%gu%%ﬁggﬁgurahon

or rec1pél d'hat {sPedeh viafmesSEdics iR Sldeft 80£04a 8'0§b g\(}\%}ed'&é%gmoned in the
046] Hovvever in an innovative way,

DWMd%E’/H’Jc@theZI thwpmrepwn ﬁlegmd?oandmﬂamﬁvam caddrltel mnmz@mmg In an

roma, substrate.as it.is
embo LRy S AP S OB Phalbyf chhgion oo
embodithentadiifianind @0 5bdahd difBrht R0 GRSt FR ahi lveWRUhSouration.
normal ly be required to clean the substrate. That 1s,

[0049]wi t houl dMMLAERderfl S/ Wi el 1aybh® sEMRERRL ﬁ&wgﬁuﬂo%electric layers.
In an embodiment, a wire mesh layer is bonded to a dielectric layer with an adhesive, such as a
silicon adhesive. In an embodiment, a wire mesh layer is secured to a dielectric layer using a
pressure force (along a lateral axis). In an embodiment, a wire mesh layer is secured to a
dielectric layer using a friction force (along a longitudinal axis). In an embodiment, a wire

mesh-dielectric sleeve is secured to an electrode using a pressure force (along a lateral axis). In

2
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need to be transported to a specialized cleaning
station, and then, once processed, transported to back
w@bk@gmssoshanber 706. [0047] In addition, sincePCT/US2006/036139
fluorinated polynmers are generally volatile when
an em&&ﬁﬂ@@ch Wite Eﬂb@h-@%oﬁﬂPﬂe@feﬁé seented tanyliejemés Blyedusing a friction
roducts be safely punped out of local |ock 702
force (@Pﬁg pm@ﬂv@ma ﬁng t he process pressure equalizati on
process previously described. This enbodinent is als
[0050]ver y Honeranplal dqcrﬁasmtthq floweafe pbapigcE |canRoRY &eaerally increase
I nt I
the kifioB ok 5 lpedB Rk R eATERH NP B5 AR ol HESEISE eas e,
1f powtiQ efch eHb @@V dr nmb@an@ emeﬂ“ Rviteqaekhl sheekes/€izh avith ep:#raaih:a hole diameter

chanmber 706. [0048] Referring now.to FIG . .
iy Uy PIAGEoH St SHEOTOE EEMPRPRS LIRS R ipng ifferent
wite n%ﬁ%m‘a{erﬂﬁ'isr(@ A4 §ﬁ11p9§1{%|ar§@t51rs' RNaShRe \é@og) 1'n§§(~I 6136 B8 e, ithsut the

wWn, acco mbodi ment e I nvention. As

necessilyeﬁhmusggolﬁémgn the D WHRAPPJ ﬂc‘ebédl‘t&nﬁy be attenuated in
different anounts and to different degrees by altering

[0051]di anetRefeningtroey Wi FIS. Apssinpiified metherd of pptinhbyangpving a

 Muoringigdipoliredt i FeREIte e MIENABPL e SR b A e on
embo&ﬁ@?t%ﬁﬁ:egntﬂﬁvhﬁ@aﬂyo atbﬁ)Zoﬁ)gob%&& @leﬁﬁéd@asﬁéﬁﬁllyciﬁbﬁﬁmg a

uration or reci each wire
powerﬂdsslhetohdel wme.meshl m/aedlslestatc dayer 8qBbVideds Inen pubpdimsnsdhe wire

APPJ b d
mesh 1ga§b }ng&gﬁ ong 0 F%pé)rere Esgaerﬁ? E%CE %pa% %%r% '&%fv?n%ec? Glf-298 2"
embod@HBR RIS ectBO Ry ey &QMehﬁE of kilieors dioRidepdiBeadi rtrRlecMylar,

for any given configuration. In an enbodi nent, 805a
ceramignlr . Nawle 26904 ecearndedplectendsrsiearbly fstflsr&ssﬂ PfRpstie the

u at | o 4
ronesf PR Ly B SR A RARLIERL pnld BB 1o
embodifhefiy HRUaNBN may de\th henilBSYoliray.dh ah mboditesht, ttbe powered electrode
dielectric layer with an adhesive, such

is 2 longiFsnal Brobe SOBREWRDEUPRERTLY. Newh ﬁ@%%rﬁafsés@ '}SS%P!Q iS5 the cavity
using ?1%%%(&7%96(1‘: ﬁcfecho‘fﬂe & girfegté:tﬂeﬁﬂ'eﬁﬁm nrﬂ t RaR RS féi&ak AhE he at least

IFfong a 1 ateral an e Iment, a wire nesh
one ploagseigas.s secured to a dielectric Iayer using a
friction force (along a longitudinal axis). In an

[0052pnbodi Tlflﬁﬁtlnve@émh ﬁﬁuﬁ@ﬁﬂtiﬂlyeilaﬁigmshecbfrmﬁ\me plsomt:mrsederal
to_an el ectrode using a pressuyr force (al gn
respeqiaFieF enanple.dhis cpRAiNCE A RBRE! trw k?aérl‘?fe@a ag |eapteme pyige mesh
I
with a?irﬂgf:’lle(g\ﬁ]f\%r g ?ﬁ)eiﬂ Jr@ero @ f&kﬁ&%&) c?% ?%Qﬁat%ﬁbﬁ&tﬁll reoves

(along a“lTongit axl s) % For
ﬂuorlmtmmlgmedweamtm amaendulan\subme lo¢atimn withez telajra@ y small inert
vvould rall he likelihood of,arcing for
gas flgw éqttg ssC iy ?%\t éts tion, ee%(gnragg alfuil BRFS lex APPJ

devic® E&ﬁ‘gﬁﬁafti%ﬁ§ thi¥ I?ﬁvenﬁf)n QQé’éﬁfot re%lh@e arc1 E‘%ﬁ%\dgﬁ thel R 6f §lbﬁ9hlgh flow
a w're nesh sl eeves each a snmaller hole

velocities rmptlfer an alumina cap. Furthermore, this 1nvent1on does not require any specialized

and/or equipment to maintain a vacuum, does not physically contact to the substrate

minimizing the likelihood of a damaging scratch, and is relatively easy to integrate into

existing processes because of the minimal equipment requirements.
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may sustain the plasna at the |Iower inert gas flow

rate without arcing. In addition, different wire nesh
woraioenssaBe (e.g., conposite netals, platinum BCDUS200@936139

al so be used, wthout the necessity of having to

[0053] edesi WMﬂMlMlﬁBﬁﬁaﬁj BanCRsdribelif ter® Q@deeﬁ? EFe'férkéElg

nowto FIG 9, a sinplified method of optimall

embogdigpasis, H‘gf%ﬂrﬁ Iaheﬁatlm é@rrrptsattmé,ranﬂregmvalegt&bfmwlafaél \wthlh the scope

of thl%lﬁg - nve lé 3 tﬁ&?%mp? @%‘S‘&}t %\}gg‘u&ﬁ) hags% \Agl?‘gascn 1n connection

with ledne Rieseackh }ﬁmfmloyessing@bst&hm@ @, PoleieEed| @M IgR R xefan™ HPT,

200, Bt e o e G b s S o et e venton
may a?l§oaéerﬂs@§ %\rlﬁltsﬁﬁétraté%roef%ﬁno@srkﬁ @ﬂeféatg' 2680 WF’E?OO thih, E?D etc.).
nmbodi ment diel'ectric yer &Y i ncl Ude one

Furth@mlqr@dlme @rmﬁﬁm,ussd héreiorinelidasiote or Mplr@of the eamad element of the set.
Tef 904 ounded el ectrode assenbly is
For em%&@&%%&sﬁe @5 On%nepoégﬁqr | ect r ode assenbl y SO as

o forma cavity wherein the sma is. g rated. In
l0054in emb OHiVARAEES e Byehtion lﬁﬁy&b & aFmaAhGF & 1ugBPisbpolyer from

a sub@htEARGHIBAY 1o, MR PRNRLES:t € |an‘bt ihod gaé fo? é%cg eI IHH#IHQil arcing.

robe configured'in the cavity
Additidne] @ﬂwastag@ahclade the abflay txa@asﬂy 1ntsgrang aIIth\fM\/]H:rJ&xﬂeamng device into

S UL R T A
o055, TR OBl R e Ll Shed L LA

and vEHRINS &Ry 3k nllzﬁﬁ% tﬁérkﬁséﬁés%h %1?150581% 5, ?ﬁlﬁreg{é gl?é }ngﬁﬂlsthe subject

one wre nes with an
and spjeihef the énvanpomsndefined byhlaetfoﬁu*&*atgeuhmmtxl ly renoves
fluorinated pol ymer byproducts at a particular
substrate location with a relatively small inert gas
flowrate (less than about 1 slnm. In addition, unlike
conmon and nore conpl ex APPJ devi ce configurations,
this invention does not reduce arcing through the use
of slots, high flow velocities, and/or an al unm na cap.
Furthernore, this invention does not require any
speci al i zed and/ or equi pnment to maintain a vacuum
does not physically contact to the substrate
m nimzing the Iikelihood of a danagi ng scratch, and
is relatively easy to integrate into existing
processes because of the mninmal equi pment
requi renents.[0053] While this invention has been
described in terns of several preferred enbodi nents,
there are alterations, pernutations, and equival ents
which fall within the scope of this invention. For
exanpl e, although the present invention has been
described in connection with Lam Research pl asma
processi ng systens (e.g., Exelan(tm, Exelan(tm HP,
Exel an(tm) HPT,
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2300(tm, Versys(tnm) Star, etc.), other plasma

processi ng systens may be used. This invention may
w@abk®o/osse3used with substrates of various di aneP€r/ES2006/036139

(e.g., 200 nm 300 mm LCD, etc.). Furthernore, the

termset as used herein CidlvEes one or nore of the

.naned el ement of the set. For exanple, a set of "X'
Whatl?‘gllmé’?%delf"o one or nore "X." [0054] Advantages of the

1. | AW 8t 0 denetauielg a pRna PR ovRig BudiinbRH BRLRS fR)‘ﬁJE % %strate,

froma substrate at a relatlvelf | ow (I eSs than a
comprigingl m) inert gas flowrate with m nimal arcing.

Addi ti include t.he ability to easily
integf&@é?g§%%%ﬁkggﬁagﬁg’nf?ép%%%ice into an in-situ

wet cl eani rgpowepabslsctroaed t he optim zation of a
cturing process. [0055] Having

substrate uf
di scl osed g‘%grﬁ%fﬁﬁllewléﬁﬁ’@&iaﬁénts and the best node,
nodi fi cat i QngsaRde ¥RGH %1}%@3 bIRYeR gai%g%e{?fa neﬂ«{?:ﬁrgde and said first

_ discl osed enbodi nents e remaining w thi
dielectdulgyesandind spirit of the invention as defined by the

foll ow ng cl ai Al VB t isclained is: 1.

appar &%@“ﬁﬁ&@tﬁf‘gwﬁﬂaﬁ\’% 0?%@&’8%%9‘?’?}8%%@&
assembPP5Y R0 fo#nd BlcaviBéremisRid IR is SeR@ated ARMELEHire mesh being

el ectrode assenbly, including a powered el ectrode, a

shieldefl ifyogt saiq plagme by saiddirat dielgeteic 2ayer when sdid plasmwe s plesspdivesdid
: J: ect.r-ode and said.first .
cavity, SELNERH B f BENRISR: SR edRl (e Sogemars i
fluorinated polyadr.opposi t e sai d powered el ectrode assenbly so
as to forma cavity wherein said plasma i s generat ed,
said first wire nmesh being shielded fromsaid plasm

) : el . . .
2 BTt 8 o SR BN
at one geouhdedelgotrodd,di ng said plasma to renpve said

fluorinate | yner. 2.. The apparatus of claim1, .
wher eiaﬁe%%%ofﬁ%%ﬂﬁ &" R ga_ °58 §@§1§r<gmdﬁ Plggigadezand said

plasmaOkIANERCbIAIS A o8kt A ssiaGaney. di el ectric layer disposed
bet ween "sai d grounded el ectrode and said pl asma when

said plasma is present in said cavity.
3. The apparatus of claim 2 wherein said grounded electrode assembly further includes a
second wire mesh disposed between said grounded electrode and said second dielectric layer,
wherein said second wire mesh is shielded from said plasma by said second dielectric layer

when said plasma is present in said cavity.
4. The apparatus of claim 3, wherein said cavity is an annular volume.

5. The apparatus of claim 4, wherein said powered electrode is a longitudinal probe

configured in said cavity.

6. The apparatus of claim 5, wherein said cavity includes a cavity diameter along a lateral

axis, wherein said cavity diameter is at least as large as a substrate diameter.
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3. The apparatus of claim2 wherein said grounded

el ectrode assenbly further includes a second wire nesh
waele®po3ses bet ween sai d grounded el ectrode and BEI/tiS2006/036139

second dielectric layer, wherein said second wire nesh

is shielded fromsaid plasma by said second dielectric

l.ayer when id plasnma.is.present in said cavity. 4. _
7 “gppanachelegr oM PR A ST Gleolch lgye a0 g isécoa_ﬁ dielectric
layer iPEHRWFATIi R MWIEde, SilicIhBitdRD 3yAAY SerRhniC hAd Teffon WheT €i N

said powered el ectrode is a’longitudinal probe

configured in said cavity. 6. The apparatus of claim

w.wherein sald cavity.includes.a cayity dianeter. .
S s RgBRE R ol e At BT P a Bl ond o PRl e st e
one of 3épge€atinlass il MRasdsand BUbsizeabetdli ameter. 7. The
apparatus of claim 3, erein said first dielectric
| ayer and said second dielectric |ayer is one of
[ [ S - :
o TR FELREn S bhbERNa il Bite M) Ah <8 LATE wiMleh are
configwied es omesdf samdnsfdatestes cavthngilae weesth) aad @ hevagonfveavpper ,
stainless steel, brass, and gal vani zed netal. 9. The
apparatus of claim3, wherein said first wire nmesh and
10,  SRLHIRRAGENSenbhdi g M3 R Br AV 8tiR%d by REr Fom a substrate,
monofi | ament, a rectangul ar weave, and a “hexagon
comprigisgve. 10. A nmethod for generating a plasma for

remoyvi ng fluorjnated pol r froma substrate . :
B en g PTG s Pa Best DRk Baspply including
sai d poywveel gb@tddepde assenbly including a powered

el ectrode, a first dielectric layer, and a first wire

nmesh di Bisbdielcsistlacerindai d power ed el ectrode and said
first di | G| : vi.dj. .
oL B Bt LA g MBS, o o
dielectdis$sehl y so as to forma cavity wherein said plasma is
gener.at ed, saj irst wire nmesh bejng shielded from
ﬁ?ﬂdﬁgéﬁﬁu‘ﬁiﬁ% chofs psembiyelisnossd Qpnoawalfiﬁgwergipk@ctwde

assemtly @8 g??o' Bl SR GN w.hgreﬁ‘?é.agd ?19%‘&15 % eﬁ@tjafégf:%]\{(!l Fi¥st A A being
ah outlet at one en or providi ngg sald plasma to
shieldedefinm eaid plagntfal ymaidfusedicleotrigigyrer wiheh said pédsng ispresed s said
._ong iner as and_ at | east, one process gas into said,
cavity, Saigi Gayity éﬁ@n%.ﬁ% Pyt apf god 1PT BlowI e Wi Blazgg 19 IPMaye sgd
ﬂuorirﬁ@aqmg@{@{ ed el ectrode to generate said plasm

introducing at least one inert gas and at least one process gas into said cavity; and
applying an rf field to said cavity using said powered electrode to generate said plasma

from said at least one inert gas and said at least one process gas.

11.  The method of claim 10, wherein said grounded electrode assembly includes
a grounded electrode,
a second dielectric layer disposed between said grounded electrode and said

plasma when said plasma is present in said cavity.
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fromsaid at | east one inert gas and said at | east one
process gas. 11. The nethod of claim 10, wherein said
wW@e@anskesb el ect rode assenbly includes a groundedr/us2006/036139
el ectrode, a second dielectric |ayer disposed between
12, shhiednethodiofideine | Eohewiesaahgrosaded gidcasda assbmblysturtler includes a
lasma .is. present in said cavity.12. The nethod of .
second i ety SRusre DRVt eI e g 6o A el Gelectric layer,
whereih WhitiRBSondRGikEBSh B SBRERAGOM §£d PRSHa 8 SRASEDIRENEEAC: layer
sai d grounded el ectrode and said second dielectric
when spighdasmani present i spid ceeittond wi re mesh is shiel ded from
said plasma by said second dielectric |ayer when said
plasma is present in said cavity. 13. The nethod of
13, cIeimethdd ofdiginel 7) virirdn 64N ichyityl is a8 Ao imy.0l une.
14. The nmethod of claim 13, wherein said powered
el ectrode is a |longitudinal probe configured in said
14. %\é!tﬁéthociléﬁ' cl%—ipr?lml{%?éi‘n Qiig %B@H@d Jefecfr\’)‘@éafsea' lpng‘iﬁidﬁirlnal probe
cavity i1 ncludes a cavity ameter along a latera
configagd ) sawheavitiyn sai d cavity dianeter is at |east as
| arge as a substrate dianeter. 16. The nmethod of claim
15, wherein said first dielectric layer and said
15.  SBeeR¢héd 6f @8kl 14 WIRYSH sdi8 NS i8k1udéd d SRMy HifdtlSlong a lateral
. Silicon nitride, Mylar, ceram'c, and Teflon 17. The
axis, whereHowibeavily sliameter, is phlspst o lasgd 2 o Jubstrateidiametersh and
said second wire nesh are one of copper, stainless
steel, brass, and gal vanized netal. 18. The nethod of

16.  dheinmetAod ofdiginel ) veardn biid Siist\Wdl@tieBRerdd Bl JcSRCABE tric
i sh are configured as one of a nonofilanment, a

W re ng . . . :
layer lsr%@t%frﬁrgwpafil%% gilicom gitrides Modgfo pergmisy and Teflom net hod
for generating a plasma for renoving fluorinated
pol ymer from a substrate, conprising: providing a
17.  pdwenebodbBdbinotie vessankdiy firsavick peskemddakl ecdrndogliee mesh are

assenbl y ;i ncl uding a powered el ectrode, a first
one Ofﬁ?@eécsf%iﬂsssl Sé%?irb,rgsé’rﬁ‘%ag\gf‘iafl??gwq - mesh di sposed
bet ween sai d powered el ectrode and said first

dielectric |ayer; providing a grounded el ectrode
18.  cdwendihgd of dpios €Y vdppos stié fssivdrepneshrad seldsetomideire mesh are
0_as orma, cavity wherejn, said asma is

consis 3R e ] B POt

19. A method for generating a plasma for removing fluorinated polymer from a substrate,
comprising:
providing a powered electrode assembly, said powered electrode assembly including
a powered electrode,
a first dielectric layer, and
a first wire mesh disposed between said powered electrode and said first
dielectric layer;
providing a grounded electrode assembly disposed opposite said powered electrode
assembly so as to form a cavity wherein said plasma is generated, said first wire mesh being

shielded from said plasma by said first dielectric layer when said plasma is present in said
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shielded fromsaid plasma by said first dielectric
| ayer when said plasma is present in saidcavity, said
W@ awrgsob@avi ng an outl et at one end for provi dPEUSENE036139
pl asma to renove said fluorinated polynmer; and
cavityd Rl uviy BaVind arf b@letl af theSRl doiGaWiMhgbaiddas & LAWSE 864
electrode to generate said plasma fromat | east one
fluoripgied polymer;amd sai d at | east one process gas. 20. The

ggé@%%,og‘} rﬁ lg?ilﬁl?g ;Sglg C\é\?ig){]ﬁsglg%gaﬁ g%\?%rgg gf’jegtgocgegtg%égrgtee said plasma

from i ledse oh¢ inertlgay eid shid pidsadofeproess gaai d grounded
el ectrode and said plasnma when said plasma i s present
in said cavity. 2 1. The nethod of claim 20 wherein

20. Saind nSHRMNGIeGLiR! BE WHRAS, gﬁ@gmhaeéaéa Qk aggégdggg&%m%es

second w re nesh di spose tween sai d grou
el ect r edgounddd skictiodsgcond di el ectric | ayer, wherein

said second w.re nesh is. shielded frqm sai | asma by .
said s 8@8%%”23%?%? ?"W r 3@%&%@’@% éfflgg{iﬂ“ég\?fgek%tmde and said
plasmavafaRhidi p]@sﬁ@d id p_g@yli,t_tiﬁ said %aviEEhe nmet hod of cl ai m 21,

wherein said cavity is an annul ar volume. 23. The
met hod of claim 22, wherein said powred electrode is

a ' ' . nfiqured i.n,said cavity.. 24. .
21, S RO AR PO RNl el 31 B, Y s dngiudes a
second auifet iest disprised bétlvoagsaid busdedl elétiode aiISHi@ kdtoBaldsblectric layer,
cavity dianeter is at |east as |large as a substrate

Wheredl? §Pé"?0.nd Jare mpﬁlg iphiplded ﬁf)mcﬁ_aﬁi piasaa b}Mﬁ_éd 8¢a9nd _diqﬂectric layer
Whenfsgggz,gasgiaqg E%g%’#qn ga[qg gﬁviﬁn.d sai d second dielectric

I Is o silircon”di oxide, silicon nitride,
Myl ar, ceramc, and Teflon 26. The nethod of claim 25,

rein said. first wire nesh and said second wire nesh
22. me &W@l%‘?ofg%adﬁeflg whieteiy fid cavaly dupn Folugpgy
gal vani zed netal. 27. The method of claim 26, wherein
said first wwre mesh and said second wire nmesh are
23, cdheimpthasofabion, vhewimmudpowerne nlectraderie atl angituldanm] probe

agon weave.
conﬁgvl\ﬁea&/ fsaff c%vﬁy.hex g

24.  The method of claim 23, wherein said cavity includes a cavity diameter along a lateral

axis, wherein said cavity diameter is at least as large as a substrate diameter.

25. The method of claim 24, wherein said first dielectric layer and said second dielectric

layer is one of silicon dioxide, silicon nitride, Mylar, ceramic, and Teflon

26. The method of claim 25, wherein said first wire mesh and said second wire mesh are

one of copper, stainless steel, brass, and galvanized metal.

27. The method of claim 26, wherein said first wire mesh and said second wire mesh are

configured as one of a monofilament, a rectangular weave, and a hexagon weave.

18



