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application clains priority fromUnited States

Provi sional Patent Application Serial No. 60/662, 028
entitled "Method and Apparatus for Defense Agai nst

Def ense Agai nst Network Traffic Redirection"” filed
March 15, 2005, and United States Provisional Patent
Appl PEASIMA CRNFINEMENTRINGOASSEMBIIES HAVING REDUCED

and Appar at f oamner
Traffic" fﬁ?&vﬁ%@&iﬁ@? CLHTQQ%%% 11CSat i on
is rel ated to United States Patent Application Seri al
Nunber 10/ 635, 804 fil ed gAOKEROUNEPO3, entitled

"Met hod and System for CelTurar Network Traffic
RO ctRlarme prospasing chambers gan rrmlnldmguslpp@r eftrode and a

S Sl 052 B S5 BELL LRI B Ukt suon
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FdceRBINg G3HGR NS Alf cHo%@hrs%Gthbf‘%eapI??ﬁ% S.h¥ObKsired
P operator's outbound roaners’ traffic to
pleafures iy solestadepontionsof the layeesccor di ng to
di stribution control of the hone operator's

determ nation. An enbodi nggmﬁgfat type of out bound

Traffic Redirection (TR) is based on MAP

s[ogoaj i fgpeafdired etemdiyedt oha Emnﬁwbwﬂ@rﬁeﬁlﬁm@ absdrfbly for
i ndependent and deals with handset idiosyncrasies.
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provide a faormof inbound trarfic redirection {I'TR)
Mﬂ“?hﬁﬁpwlt‘%wqfép@ n i nbound roaners, or inprove
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United States Patent Application based thereon filed
March 14, 2006 entitled "Anti- Traffic Redirection

wEI®bamsse eaches such a nmet hod of aut omati cal | BCT/US2006/009300

10

15

20

25

30

conmbating traffic redirection at the visited network.

The invention disclosed there serves to make an

i nbound roaner's registration with the VPMN successf ul

by defeating both HPWN s attenpt to engage in outbound

TR and a conpetitor VPMN s attenpt to retain the

rseeord plasma chnfinegéertlingss adUieest @ portiassofi thg top surface of the

Anti cipating the need.for VPVNs - L 0, '
bt Pl Soniaras i s o U IRIBOEELR 40, hence
Hedting Vi ek E?perppﬁl_gghﬁa! SUHlinekbnt eidg.stﬁeet & sedit, ¢he bottom
Application (publication nunber 60/662,031) entitled,
"sustaice deache o puffistan!yrhigh Mﬁﬁ@éurﬁgtaisr@@taﬁ'@ﬂ)@éevent
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AeRBEbopBodi oL i e et Rurig@fs Bpased tptho
thigsman filed March 14, 2006 entitled, "Method, System
and Conput er Program Product for@&a}pteri n

ARPPSTrr 4f prieferred Ermbodingant ¢f et 8@&@5%@9@3 for an

SeRIERAR U@ RRS 1, 2 asifa prESRRPUHIATL S COMpIHSES BY
refoplyihy avdrbcessagds into a\ftadmaanmocessingiChamber caerpesing a
RGN Of WagiigonaRBen Fpey whEh €S (UG Aup g e exposed
Fng‘fé‘C'e? ahd g??ﬁcfhﬁ%%_ s onh Hébro‘é@%’[bfggséﬁdoe@ﬁ@hﬁ@ a
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i nbound tr direction. Summary 06] To further
psarhieonduttor siEpstraipdn theplesmanpresessing chamirr. {iying the

present i nvention provi de S 0 ' :
S Ly Baimecro Bl e O e e T B o
Uﬁé%%ﬁ'dﬁﬁfiMBMlﬁhlgh tehfperaiues &g sulstantially preeehPddlymer
desired VPMN. Thissolution detects and defends agai nst
adepaaliiapthesg#dt' s possible tactics to delay an i nbound
roamer's attenpt to |l eave the VPMN so to register

other net glﬁl lﬁ'ESE"R‘I,z‘I'!i’GNS@FQ'lHE’QBrAWIRG EI?JMSFM\' '

makes t he ,

eJ0006P NI, 1lillustrateg enmortion bf ampreferiedeimbedinemniied a plasma
signaling to detect about the VPMW s I TR and so to

PP lREEN NG actions and reports 2. The

g ilc 18 JUBhHaARRWHLN B 6f Prifered

agai nst I{Ig@@%“% %ﬁmﬁ%m [ OOO?IfAIthou th{_SM is

t ambodieentydfregplaetaneindigemend ringaidhe ptasnaa gpaiinement ring

expected simlar, i deas can be ' nsferred to
o?g%erm lé(cWhST%@it%% npg&mcﬁ%%ahﬁ%ﬁﬁﬁéhﬂ(?ﬁ tation CDMA,
VLdﬁosl]WF\@s 3Maldn er@B!@%dopambh@Pa;ie\BlafﬂEe PESERI EghfdNenaEnt
THE FITGURES [0008] Figure 1 illustrates an
ariopisheenun&1Go2. anti -1 TR in an in-signaling path

j f. i : =
SRR 5o 500, Y B3P e PRl bt cr
e pleeidresifir@imdénteing efthstplasme ebhfimerhbat ring assembly sdich

Transl ation Type (TT). [0010] Figure 3 depicts yet
ahas Rorpigee FENBHMGIM. under  an enbodi nent usi ng

t at g ' i | r
PSR 4 HBralel X BlasietbiogotsifigRhaivber Mcidding o
i prafotredrentatimaotsf thet plasmatocafisbatend ningyaseen ip 12]

FLEbre Scdepl cle yel  anot her ooyt nd, apnr 03ch UGG 1Ag

assembly without thermal chokes that was used in Examples 1 and 2.



present invention that does use translation type.
[0013] Figure 6 depicts an exenplary anti-ITR signal
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| TR attack by a second VPMN. [0014] Figure 7 depicts
an exenplary signal flow of a genuine concurrent

regi stration under the present invention. DETAILED
DESCRI PTI ON OF THE | NVENTI ON [ 0015] According to the
present invention, a solution for counteracting

jocs Z]edFlﬁtMemc(s\mml)nbbdmanﬁ ofibe mipsiea wepfinengnt firg

di t t [ TR I d
PRSeHBNLPRCIE BErRaLs ke (TALYAY drarih <A By T
ot her enbodl ments bymeans of a nonitoring approach. It
ean bETRILET DESCRIPTION O ﬂgﬁﬁsggm?c%mommmﬁ
einmsignalin ase sol uti
[O0131] FPgCalisHplate PlpsMmabRGeSANGIFTIRRIBSUST 85 capacitively-
gpgh\e{i e&}érﬁb&@ inBridie W A8t TR R shbRetHtad

ure; "roam messages | ncluding Locati on
distaitoeicl/and aglewee ereduedeed ihecupeat dléctrodentypiaally fages a

100 by the HP STP 10 Tr ansf
p@ﬂﬂ@@néﬁw S e pikasSP R e PEY 50 Hgeepsing,
%%r ?ﬂ}’eld‘lg'm%roroﬂ; tH b QYT to Qv BRStheErobess gas and

U|tab i ng Wlt out litmtation: redundancy wth
FplrodlmqtrmmasmadnqimgeSSdbelahl@S’ﬁﬁ‘@ possi bl e

(BB r THiBGG: SitAcRsat sBh hisToR Pl M idBaf R b
?&v&é&%ﬁ%cé@(’@@t “RF HA@urfeees” )n?]buhded Euﬁaeéatardh)atlng
ype (TT). In thrs enbodi nent, SCCP nessage

GUFfackR fbemprisedrEinseRiing amietgioh Péfaqrﬁnh@nwgt@, S\lﬁmpplled to,

dd t
%)6lllﬁ1l%lr‘t§§&e?8%gsaegalﬁp t%é@l’@uﬁa& oncc‘]r{nlafﬂéér?l% pPrBBessing.
qf‘hﬁkﬂ@ulaﬁ?/ Fi%étlrfg&bflandhamb@w p&rRin a (panalisi-ptatel plastoa pad¢essing
be GI obal Title -based.) Wep anti-|TR 20@ (3? o
d@@ggﬂgélppﬁrt e ion eagiayANsTibe g fiuy sypplg %@Wa s
AR e MM i et
[d?gﬁé]pth anLCRIgaed érEtainspath) smrﬁax:;&staand pawengd spltfa@es receive

er an enbodi nent _u nsl atj on
oo aon SapIovarep TaYtaguBR @8] defsmBeidiehs
t@&i@ r?‘iﬂ?ﬁ fbBehd’bans E?Mrféé@b G al6 68 Featth Stghifizantly

roma non- HPMWN are sent to DPC (Destination
Rhffelter’@bempewﬁuran anti-1TR nodul e 300 with a new

I
dRRg] iy RrdRefiS RS Boerighich sbh didtbeses
S éHrﬁéh&ThgaﬂLB?@@@!rb@n§Tlﬂld3‘6ﬂuorobbﬂ)dm%\/\bt pretsasts @i such
type 32 can be applied. In the new transl atlon E%f)ﬁ? During

3gases, DaSmFUS@@!stQétj@% diglediricmaterplshevsmas slligan

(%@}C‘?‘ﬁ gnﬂfg%ég‘g g@b g@ Eé?r}_c'%m cﬁ{p&sﬁp& some internal

dﬁﬁfad&tcbftlﬁe blﬁﬂ)% ]atsowslstprmathrk Eﬂmpdﬂymk?mdelpoatts are

changl n I M cnhes,. can us

e Bt OOLal o n  SRPLARENCS A b sl
6

%r%%e%%%ﬂng p&f&ey?%/ﬁl dZﬁ‘ cc%'o%e*aewé‘l%ré 24 W FeHEscHEmBér.

e present’ Invention. Figure
AHdepivet, asyddvicefeahmes sookina o ehhk, il héenmes iaigasingly

t | at t d Fi 5.d t
HeoIe e M mase B ATt SyfeBS Rt Rm water
L Ralvatdi8o %@ﬁfév@%?@é’ﬂab@p%bb@ RSsUIR. Ndcon€ingls it dgsirable to

require the rerouting



of SCCP nessages of E164 CdPA from HPMN t o non- HPWN
thru an anti-ITRmodule if the SCCP nessages from HPWN

W0 00vPdEsat the roam ng |inks are nonitored. TPET/ES0E)09300
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use of a nonitoring option is depicted in the anti-ITR
network architecture. [0021] But whi chever of the
foregoi ng or other possible deploynent options are
applied, an anti-ITR sol ution under the present
invention normally would recei ve an out bound roaner's
redus, andUpretarablytamyaict suek polymeerudrpRsits on internal surfaces

agéﬁi(amﬂpedgeggnt and cancel |ocation fromHPMN HLR to
OPRFVICR] PBEPween VPMN and HPMN. [0022] To the extent a
[ I GldnkhalRAIpeRaHs depositgard rioredikely tb Térnappl odater

VPMN network after an HPMN anti-1 TR sol uti oBﬁrthen t he
olasenajarpnsed sudacricel thaPlasna precessing shaupRRT dWing pagma

Plactssfib POotaliple” Fieng LltaboS 1N OEoBRE shi8fes bhd
abhsequidietiyeariel génBraloiare prone toedeveRiNpolymeteuiidep inethem
success of the HPWMN anti -1 TR solution. and the {a

ilLure
@ qanePa/PINCIPAYEIBH GF BERHN 3858Sed BRI Judease,
S GUS I Ha UGS iAg d d
%ﬁ%ﬁ@%%ﬁ%ﬁ%@ﬁ pr odauce al | [Iilig%giaa%d‘c}@?g%o?t s? pends
ioncthedimgumi afffmat, Qj added toothesparhar sudace anddhernass m,

ti-1TR /f ail . -~
Sl ¢ Baa RGN RSB AEh SEEonsni
QPRGAEAT! AordiRil, fir 0§iben amdlirtiof Heataddedrenatpar, ng.
or thwarting inbound traffic redirection. [0024] Lt is

docreesingithe pamimasg deeraases theriiegeash By emnesature pf the part.

iverse operator L AL [ t ‘ :
HARLERE 28 eubla AP b Fllol BALRY BB o
rtefipethtued dufing pthshta pricessing toEvokkEpolymer elepositivawn
i nbound traffic redirection, The anti - sol uti gns ,of

I T

(TlesTRGueRECs sEAGPoR! e WHAwE0 18 breorRacGL8 par
405 455 e S8 0B, b pvarhonntc
theadt addesidtotié paitons fail to defeat inbound traffic

di tion, th til b plied t it th
BB S b - BER, B o R B o
F&RA6E ﬁ‘?frpa ?Bﬁ tb b raiRimbadirees IbydHshYl conduction (when
associ ati ons, or international operators concer ned
vihelpastistin\hysigal cordactrwitls enother sudfage), radiptier (when

§ohb e BRc ABZEL RS SR K EARMAL R L BRAT A panyestor
haltbrt ReatYBRakferby amRegraidatheghatifes)) Convectiveriiaat

an anti-I1TR solution) regarding an HPVMN out bound
rloases fromopars insrgagenith sjeasipyhambek GRESHEE- r oaner

| e |
hoRaLr I FOBRT HegRs TRt R BB Yy ocos of
h&smi WRirtstiaglasaa ped b sinigt thanelsersatant loe blidresaed by actively
roaner. Only if the earljer IogatioH ugdg)teiaj thei
obeatingsthe(RarH{s)cFeLexargPisr CHIRPEbIANG Fah Hepealpd ip kgep their
0 e : | i
CBlPSHER O aeR dER SR BTt A AR o peratie to avold
cpalphetrideposhientarathsatiriaca(s)t Wetive iemperatyra contraliad

| ocati on update of that, roane n,the.new VPMN

FlonReed Qreadiassn Bis TrbeRErhaRtRcirky ces el
Fﬁ%d.qﬂi&We%?,east %?ch*@l rFhcMARrb QRRNred or REGIRIPahd

el ther be aborted or tined-out or rejected with error

( Gyrsserehdliy Isubfsct tmbighden enetiyt Rolyanerdenasitioyen these

the new VPMN (VPMN 2). [0026] Note that if the earlier

| ocati on update with the other VPWN (VPMN 1) is
successful, then the held | ocation update nessage

woul d not normally be rel ayed4to the HPMN HLR. Note

al so that anti-1TR under the present invention need
not hold a



| ocati on updat e nessage regardi ng an HPMN roaner from
a VPW if an earlier |location nessage is already

weewphetsed (for instance, whether there is an BODUS2006/009300
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a |l ocation update response irrespective of error or

not). Neither would anti-ITR under the present

i nvention necessarily hold a | ocation update nessage

regardi ng an HPMN roanmer froma VPM that has not been

previously cancell ed on the sanme roaner. [0027] .Fi gure,

sutfapes issleas likalyiplogeyr thanion aHoaling sVIface gvenydthophactive

®re entfiﬂyeq&'%% to defend against the I TR attack by
SENEERR L ;77an out bound roaner registered with

Yﬁ’(b/N)gz ARefregivelye thegolvirich depyEikibh prohiBn66an ba.addrésset by
VLR 600 sends LUP to a HPMN H.LR 603 (redir_r ect ed thruI
re@oMPgNaSfarmedmelgney depesisFramsiiacesr fsp £xAgiRle Polymer

faabsfiiban bRehIRRHAS! dMBIdyind'Mare8ERL iRt ShethistHBIN

sends cancel °l ocatro the VPMN 2 VLR/I TR
F0teriativaily, ¢loé pthsnha chambepoan beaxpemedtarel aimeN cganing TR

602).. The HPWN antj -1 TR 602 noted the, VPMN t
dnariad Ea0 PSSR PRGOS JeRnsts T Girbet Kiifaces.

' f . P :
STy S pgIon D s Wimuoppte: e

fee2elge lhravdeMeiachievredasicablepracess efficiency and igéch

m ddl e.of ,the LUP transacti WM i
UeouRite ioaRarcan it BRAT G Rt P bonGRtR A Ree
Qﬁﬁ‘ﬁ@ﬂ'b&\ﬁééﬁ%é‘@%péﬂéﬁd RRH aiedttodss ofma phrmllehpiate plasma
roamer 5. HPMN HLR 603 sends ISD to the VPW 1 VLR 608’[0

(Rredessing shamber Blasmmrodinament ringasgaRpblian ¢an ruse
BYigg st ErBgdme it e TR R R coRtiTReAT MY,
gé(%e@ﬁg%aﬁri tﬁﬁtj?éggigénomwg?hlgm\mmbd)wﬁ h%}a)idhlt/N(BnﬁiWT’F& ;
(5.895.9021 B 1006 ol G40 SNORHRAT Q11 SAROBODTeRds
'figg%@fafe&é(a%réigeoa};%!f&e}@w #s bh’ﬁ’ﬁét)?. X@M\és%rimfeﬁd 'lURfS ﬂgétent

ure cts an exenplary signal flow o .
deo.s, 684 F&r ¢ amiasmacegfisemant Bing assembhhearpinshisiera plurality

\BiAIng Sopdaetnf ingS e dRuArER0S i BREGCHEb
Z(ﬁ?ﬁ&?l}}l—r%{*) %%éggih?é%éﬁ@téﬁﬁngfr@&bﬂﬁmrﬁdgh ke riagsiRhh an inner

Anti-1TR 702 noted this )
ttoaarsaater surfage.nGhacgeehpatistesyiathe plagmaarg revinalizedrasthe

RSk WRR Y ED o oY BehrAan o AR et for o
7&§cm’g@%m§1§e‘ﬁﬁ’ |adni covfirméntezonent.el, “Uncaifiremert” of the

sent VPMN 2 VLR 701 sends a genuine a | ocation
upgame)because the roaner is i mediately back in VPW

ooy | : f PWN 2
(0021 APniko|dedfBeq WP LS, RABHEHS, SERRTt
t ceifhRetermtming ddsevitiiss Inay cohfines polymerateposiion duringlplesma
cones fromthe VPMN that a cancel -1 ocati on hasv'leusﬁ_I
beleh psaeesses tgpniyihes ﬁgm@d‘é)[@pemen rings themselves.” However,

it is desirable to avoid such polymer deposition on the confinement rings in
order to avoid potential chamber and substrate contamination problems, as
well as to avoid additional chamber cleaning steps to remove as-formed
polymer deposits from the plasma confinement rings.

[0022] In light of the above-described polymer deposition problem, it has
been determined that plasma confinement ring assemblies can be provided

-5-



5. HPMN HLR 703 sends LUP reject error to VPW 1 VLR
700 (redirected thru or nonitored by the HPWN anti-ITR

WO ORp/101BIMN Anti -1 TR 702 notes that the VPMN 1PCIBS2006/009300
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transaction is conpleted with error. HPWN anti-I1TR 702
then relays the held VPMN 2 LUP to HPWMN HLR 703 6.
HPMN HLR 703 sends | SD (redirected thru or nonitored
by the HPMN anti- I TR 702) to VPMN 2 VLR 701 7. VPWN 2
VLR 701 sends ISD ack to HPW HLR 703 8. HPMN HLR 703
teatisclude cackinémedt riegs edapﬂsdaoaea@lm auffisiesdlybyoh he

HPIVN I TR 702 V R
tompstetires iRl vEPe s ARt o e g o KObleRoiRer
YeoRAion drdhokeistirfaldes aMthoLﬁrmlnpsloymgsamvé ihatiatjiofthen

the scope of the invention, are detailed,illustratio
lrtaces hShase ariay iy, 0p SR CBRGRATIPBH TGS iRAGEIORto

t,he .out,bo rel

TaFRIBAEARS i S8eied Rofiofts'& 2 fins Mk hagke #e plasma
heipoaee sugfhess.nblevting is leaNRid\at tese rsels:tempoettomr’m/
and nodi fications wthin tEg%;S:P§%ct f the

| TQUIBINGPNEGWPT rn0<6¢ theyimal ¢hg he @@ fB}g r esfﬁ%‘?"?d
SkLdto Hsrlogﬁér gﬂc;{héﬁ’t %nddlﬁoﬁ'ﬁ‘%ﬁﬁ'tﬁﬂid@ ;Sor‘tlbﬁé thaver

nOW been |sc or exanpl e, le in the
ot&ﬂt]omsbeﬂtmmtgdﬂ ﬂnehoth,erwlse ap:‘t@@dmat |sm}<§nn iconfingment rings

| e fromthe point of view of GSM
dﬁn@"‘?tg? ﬁ\‘/ﬁfﬁl@énﬁ?k@pr esent invention may al so be
6]{0699] | REY 1 idEpi@sanirefbrast &faBdingéat oMEDPBsmgRESmfinement

or any other network of common carrier
tririgassaTobly &), | B plasmdhbenfineneenig sigsasgeanilyriPsgarpprises, in

confi ured to o era

CnegneR e GRRER 4 o o fingct R BESHRS obfheifefttings
ai@m@n@ramd 20 s Tp@‘idtﬁ:ffrﬁml tablmoumingring é2phevinsunting ring
net'wor ks. OOSQJ he exanpl es under

t resent
i & endipbasma epatinementringre14 1615%&%%%‘51 on'as %é(ﬁalfégy movable to

Cig@/ﬂ ﬂug@{%&m%{h%rggﬁ I;Q@rqna@?/l nhﬁ I‘gl%tngﬁg s of §he
| aégerally e hot iEmitddd teeforr nngseas‘shoﬂvaseltmahyfblgsthgm) canl be

not be Interpreted to linting the inv ntlon to
Bes dhanfeu RpRs G 11hes DRGSR 91 e Tour o, 2.4.180E, six or

ﬁ% ﬁggtomsd networ k can be of use and provided
rough“any type of tel ecomunications medi um

i [ﬁﬂZAc]h n'[:j*le/\nmhlotmg Iringi t2andihe plapmangonfisismentirisgspiforip, 18

OO0 EpRatG Bt Comttied o' St elsHians A,
t ﬁia%mre@.er&}tmr N&\@lhsﬁhéﬁhgmﬁateflal daraby, f@ﬁe&éh‘lp@l Ql¥eFiz,

apparatus normal |y used in a hone or subscri bed
nitsedraiicabsilican séridenaluginadriaplagtie mﬂ%eraalvulélghéaﬂa‘ quartz

h
A PaTe e AR EACELBSE T PG iEEses E sl dlic materigls. In
PR{eSOMBbARERILNRS MouRBhgYihy 12 and wmof/\ma\masﬂne confinement
devi ces; pél i) an _entertainnent con gl a form suc
Canged, HoulA bad Boraremta HOGHess ol e RbWatnamAGHg!
CRRS AL sRERHINEIBTY, fRGRLUAGARRERRITHALS AU, 96518 and

one or non- or even

f Rexte lconrectedito else macdmtrhg rringet2 by iartpngena2néardigused to
but capabl e of

| I
PHsEAITRIGY PSR4 Fach st dus PlReA coimed e 14,56, 18
e%ﬁa%e ,Qﬁvds%?tszeg [OpreRy Bl p@v.dba'.ﬁ%@mfalé ahiitgPsevent direct

nent neant or vol ce“over | P conmmuni cations such
asohfaa:s betwesn memmwevmaajm the asmatapnfioement sings 14, 16, 18

ref ‘csir %ncﬁsspﬁr%ﬂ 2% IS prc%ra)%ly 8Zowdec9(7)n an inner shaft 30 of the

-6-



GSM 111 1 GSM 1114 IR 73 Steering of Roam ng GSM
348SecurityOTA, GSM 31048SecurityOrA, GSM 231

wa2@atemsyLocat i onRegi ster, GSM 408Mbbi | e ARadi BCTEB82006/009300

10

15

20

25

30

23122Mobi | eSt at ti onProcedure GSM 24008Mbbi | eRadi o,
GSM2201 | Servi ceAccessi blity GSM25304I1 dl eMbdeSel ecti on
GSMR2901 COError Net wor KMppi ng GSM

29002MAPADbDbr evi at i onsPLASMA CONFI NEMENT RI NG

ASSEMBLI ES HAVI NG REDUCED POLYMER DEPCSI TI ON
RERGACTER SEIlicati BAGIKGREUNDJeD @21 itiPreapest (o adiing $gon the
chanbers can include an upper el ectrode and a | ower
BpBREeT &de. The upper el ectrode typically faces a

gotgié r g &y %klﬁﬂgrrbu 3BhAoidUcsMstratess @UTH @Rduafers, the
ubstrate durifig plasma processing. During the plasm

plramw sominenpenteringss] 4 UfplBeand 20 Greduds apginer diametric
h .
Suar o ar S A5 4B Dy AT B GRS AR a2,

2an4B8@nRefd, pespsttivalyd I Bfiner dResettio gucfheeb8rds3603&a0d 40
sef ected materials provided as | aéers

seerplasmarexpesesgfacese AsTROWR Ht ELG; h&ﬂegmefﬁneﬁgp'éﬁ@a

h h L ed: :
SORRRRRBRLON S BRI AT T vETRUREY pER e e
PI&frea confitarhent iryt 181 &apd 20miAcalsbishementhe inngr diametric
stiinaes b9, 95 apidsial Be Reave e TR CoRPaGRIY! figg 16, 18
@n@%a?eoglfe‘fé}gmerﬁéé@?ligﬁ%bydes an inner portion

havi'ng a pl asna-expose er dianetric surface, an, .
§002T] pdheiiomerdiismetradsuriatiead4 f the: plasmeycanfiventand ring 14 is

i L d ai lLeast . .
eiaraby croiRty Shdndwf i e ARRIR, s GRRKCS S fhe
frﬁé}ﬂhﬁrgfgﬂ;%w BYahld Afakderhbet, @ Brasher torfmenhent ririyet4

i nner ric’surface i s exposed to plasma in the
mvesies ihednsion agfacabBef thenmauntieg iing 13- nik haghgen

dj tri fici i .
eieRn et B RCREE TRERS R, Atie bEhial ihoR ofthe mounting ring
dﬁi’%‘%ﬁiﬁdu@t!hé I@éﬁ@lrbor{ffh@ﬁﬂér}tﬂngt‘mgrth@_beftem sad'facle 52f of the
enbodi ment of a pl asma confinement ring asse or a
Snesnkng Hoe 2s10eG nenanash AcUNeRuENah TGRETAILTS foigevant
| f : L .

Aiuep HhBtion pf @ hBROR SR SRBIling pltta fARicRirig? By
GipBbipoeaty thei pigsma aopfinsmeahring ddrsepasated famithe batiam

e S kB Al SO BT RoREADOSE pagma anc

L 9By ek 1BE6siliBl bRdn BB tBRIEKAE 52 is preferably minimized.
[0028] In the embodiment, the plasma confinement rings 14, 16, 18 and 20
include thermal chokes 54, 56, 58 and 60, respectively. Heat is supplied o
the plasma confinement rings 14, 16, 18 and 20 by plasma and other
heating effects during plasma etching processes. The thermal chokes 54,
56, 58 and 60 reduce heat conduction in the radial outward direction from
the locations of the thermal chokes 54, 56, 58 and 60, to thereby enhance
heating of the inner portion of the respective plasma confinement rings 14,
16, 18 and 20 defined between the thermal chokes 54, 56, 58 and 60 and
the inner diametric surfaces 34, 36, 38 and 40, respectively. Consequently,
each of the inner diametric surfaces 34, 36, 38 and 40 preferably reaches a
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ring and a pl asma-exposed bottom surface di sposed
radially inward fromthesecond plasma confi nenent

WO 200g30188¢ | east a portion of the top surface BET/UR®06/009300

upper plasma confinenent ring is opaque to IR

radi ati on so as to enhance heating of the upper plasma
confinenent ring. As a result, the bottom surface
reaches a sufficiently high tenperature to

substantially prevent polyner deposition thereon when

t sigffipient!y mighuiehaparatuse éx pubstantiallyt revehbsolgmer @@PBLItiAN on

p r ment of a method of processing a

s{g%sg SrHﬁ%@?%?’Q’é'h %%P%pr%egsmgasna processi ng chanber

cf0029] s ESIGRU RRNY BdeBicPBYRESN BPE préfered é?h@é@‘?nent ofa
chanmber conprising a pluralit | asma

proceSS|n

ﬁm@e%%memenjémgm lﬁClélddﬂg a teermal caoige aﬁﬁa lesthesed
2%"3‘52%?@8%"@2%“@%%@ AT et i PecsiBRE pftghe
pmcmﬁemmefrg rirgardfehe pmmwcorhﬂmamémfm@gasddﬁﬁbly can also include

sma [s(ed syrfaces of the plasm confl nenment

ﬂlﬁ”’fazégﬁ 8 cenrgyred @s shpvn k‘j‘HP gre to
t I

VRS LR Mspay bR %%RWM&%% 7 8B0ER0 o toney

i $Ioi$s‘t€i‘aa5rsngequ & idscootinaoys firfsé cireulaephitetinand soplueality of

o SERIoLe 165 3850 pp PR AnS sttt s amanged in a

pEcHcRhtfsldieBesHUBRR s eRbnd onba%?fga&em | REf3RBhAt i'thBSBftS 161

the plasnma confinenent ring ass Y, ereint
|af@| sapesaigdtheinpar ragiene? 6?9 coeBadjac@t Autesslats 63 areged

e oo bhcioncsir” A MBS Z Mo el fgon 165

aamzi beter pegibas red eeideM®oin dichfothbnamuronkl pﬂ§§fﬁ8t
ri n%aof t he, pl asma_confinement ring assenbly, whi

St ;shns&e?oc o innet sists 1pd@Dd]theagtersiots 163 preferably
A58 COBRB AR S RE RS DL bgf o 120
aBie cbhgtrudttand pBemehit déthecmerm_al etdledi 6® rddudestrgial
il GerSfehtodhe ltes %ﬁéﬁ%’?g{e alagE Corfbemsnteng 120,
cga@hqhét R .ﬁpgpéﬁbm%c 8lirs &ewg Oé‘gumemg r{igg{‘g

assenbly including thermal cho was use
Heenperaiuge tm:bstamnmmmcmnﬁdéﬁﬁmaa this surface

I%l@ I 01 Paral | el -pl ate pl asma processing

C %ﬁfggﬁgﬁﬁ %ér&.%paCI tivel ycoupl ed chanbers,

i[00814 e Tae iHRGESIoR! mg@di@ute?%sa%apréfé%l& a width of
eI ectrode and a | ower el ectrode. The upper ectr

Q8N @&o ybm@egciat%ahﬁ)@f&waaemh slakss preferred @nhimdlment the

ThAGRIAR 1o M o Bt RRTEY BIRSE At FRpHRlankn

qoosfe]ss lrgaaomd pmfedaa enifsdivlens Bhd 6r rlﬁbﬂé?éﬁﬁhet H8sma
substrat e, 0014! nterlor surfaces of such plasm

(P5EReRIeRY riBgs RbBtesPlagmaronisreend risgrassembly 40 dias a multi-
oSSR R e 08
IDOhfleememt BngQQQ shewsupHiGed has a two-piece construction and
comprises an inner ring portion 221 and an outer ring portion 223. The inner
ring portion 221 includes a plasma-exposed inner diametric surface 240.
The inner ring portion 221 and the outer portion 223 are preferably

comprised of the same insulating material.

-8-



or inpinges, on these different types of surfaces
during plasma processing. Particularly, heating of a

web@abersspart in a parallel-plate plasma proceBSI/NHR006/009300

10

15

20

25

30

chanber depends upon the ion energy and the ion flux
supplied to the part's exposed surfaces, and on the
infrared (I R) energy absorption characteristics of the
part. Gounded (return path) surfaces and powered
surfaces receive significant ion energy from plasna

10033) claulaesplasmae:osﬂnemeetsnm@zaa thednaer ring pottiean221 and

S ESAOR b7 8 g phvon s

Hr &H&' Mnephﬁg?bh?dmzpéﬁa |56 oURY riRlgIBradK 223, atshie hegion 227
process gas cont ai ni ng fl uorocarbons

fwyblich fdontaal cacusndye tagq@«vwn rAideastopne gap igdefaed baiween

Bep589 s BB kG TR 2 e BUEP BB B 225, 1

e dmbodirdeny $hd gaps 228'ict as eiemadal S:hokes:eBydmstdmstructlon

pl asma processi ng chanber. The, pol 3‘60 ts are.
@ﬁﬁ@splaamaeCMthrﬁ@ﬁ%Oarheﬁt SR léﬁ'P“ f mﬁhegmerfa{@@s

Rl LI ARG TR E AR LSSy pottng RegypaZPlters
fipsrous earfacacontset ihestthe mmenctnametrmmsfaqaacz%gf ingey ring

POl 22 Din S Reba. LorReRn s 108 duey shaineffSurtace
@4@%%%5@%%%1 §SficibRay hi{:jhnt@h&berétfuré $o §§§$téﬁbéley prevent

tore and preferably to avoid, such pol yner
mmﬁenmmlhlmenrﬂwswtﬁmeaces of chanber parts. [0016]

Sﬁ@f iy w%}po %&E&g@ggggs érg,c% I%{Pc{rﬁaeéu rlf§<£ey of hd 8F MdP8 of

Qﬁ@?ﬁa%?ﬁé‘ Goﬁf}?é‘m&ﬁt Gt ofathelphssiaa I@bnﬁﬁﬁ@mengrlng assembly can
operations. Floati n% surfaces tend tq be cool

shﬁlfoalgbenad andér with samateyiah&hallis pragre 9 [% afraged)

|
53550 AR AR o R (A oupsdtin.
ﬂ%amnqﬁgaéﬁﬂ%@ﬂié cﬂ}ﬁr&ménﬁamgﬂs rtralrgppttad; nggh the body
rocessi ng depends on.the a e
quéhwpﬂf"?ﬁmggtr 'fl%éw%e'%ﬁgg r&@@e r‘h‘{%ﬂ?"%ﬁ%@%‘#ﬁc
c fe%ﬂ%)lgatrhfe c@ﬁﬁ@ﬁ@nﬂﬁn%%ah% éé}hbﬁg‘éd‘gf quartz, or
r e at | ons

Accordi n gi ven
aanwinér 16X trhesparedtisdultioganatarial. BYI Imm@etlﬁera}gi@tton

Feainas rosdieeiaiRerial B pelineEr g PaEly fefarpy the
rr%ﬁ@ﬁeﬁe&%&lo?'c%%iéd’sumf% %Géﬁl*l%h@édlfe during plasma

protessing to avoid ¥ner deposition on plasma
e[ﬂpBS]ad Ssatecttad@@rf@nes loé theaplasmergardinemeant fngswagtbe

t .
ionghenen Py ehatis HRidRGGaT 53 sHE pEHRELT Y Hachining
tt‘ﬁeté"'u‘?fa@érdsmd afidhoha t@:ﬂdhéﬂ mrodudes arptted aslriace The
processi ng, heat can be transferred to and/ fr_l% +2 that

peirfaces asnties coatesbuith 8 suftabled RPATHS: mater

(wh th th
ar@?riosee;xiogééﬁ%pfaoén% B DRt %@%%W%SCZS carry

R36{ 0 mcg)@r Jsleoas ‘sh@Npam F)Gahdhearppet sudacé WRef the
heat |s carrie a novi [ [

plasee ¢Q)'éln|¢ggﬁnt|r@gsggcarp g%rf@;\g : éjnelf(ﬂe @@g a}ephwah an IR
p§§ (ﬁges 'T%g% Tal . onregj;&?'Pléfv@eer{ @\%ﬁhefr@@rﬁﬁtﬁ@%@ﬁh@é 34 and

asma- exposed surfaces of
the thermal choke 54. Consequently, IR radlatlon incident on the lower

surface 64 and/or inner diametric surface 34 of the plasma confinement ring
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sonme parts in plasma processing chanbers can be
addressed by actively heating the part(s). For

wex@apbdgd chanber wal |l s can be heated to keep PEEUS2006/009300

pl asma- exposed interior surface(s) at a sufficiently
hi gh tenperature to avoid pol ynmer deposition on the
surface(s). Active tenperature control of showerhead
el ectrode assenblies and el ectrostatic chucks can al so
be used. However, as such surfaces are powered or

grbisrideckesholy tkmw@el@beneﬂ yansl{dsjcoated opmrgskurfam @&enlgyh

AReiBY ariieRaR eAfnd b M Bt R W68 pledmd Flutneiert it 14
tmweeg t10d irfrieg d@ﬁé’@i@%ﬁe{c@@@énd\tﬁeem@%w@hdke 5he As the

mer_deposition problemcan be addressed by
erfy iadof giraetly pupgsast toelpaiat thef IRoapague maserialan be

235342@'55% il e SO < Pef By bRIRAE, By Shg a0
adomginingodiafdoes. can be opened and a wet cl eaning

tﬁﬁggt e can be used to renove polyner deposits from
d S APPIREE PretRRe\RIRbodmaAt, a%ﬁteﬁ@u asanhatelefine the

§5REP PR lQéﬁ%flC%henkﬂ@%ﬂbsEQﬂ%kﬂ?Pgb§P?§gh8%ﬁ

es I rabl e process e Iency and”etc
moaﬁmiawdhra mater@hthatds opaghe o R phdiatien. c Bof exameld, in the

ef i ne betmeen th r .and ele odes of
PR GodiFiey Shik WAS TR AT Btect Pl Aol It BlGEeand 3, a
qeadti sHGithe rsU%c%ﬁ%QtHHoeW Fé‘éh be rH§ ﬁéd BhQ@NSY @Sated with
such plasma confinenent. Exenplary pl confi nenent

ramiR apaeumbmaerialite binckdrassmissionas rerrrauyatlowrte @ffecfurther

$e98061 6 g tatobip syeBd M0 i on o

I[0088pOF#G 8l deplots AN @(ehﬁfl%&ﬂﬁ@odlmdrﬁ of Qfﬂdpfaettwelyéébu pled
described in U S. Patent No. 534, 751 , asnma
RATTAPFRGASSING g 2BBeNBYY lrbwhlthtbe @é?esraa epngmmeyt 6Rg

f
RSB E POl PRI, TRE Pl POt dRRARE A0 hiefuges an

napgiea electrode @0Znhavieg ai budtonh sorfacs 3041mfh1i theemibodimhent, the
cles jn the plasm

TBtiorspursacs 3 dﬂfiuci%'r 8 Siar30p adarienrs @@ntrEhe localized

B ot B e R e oo wpper
"alecitnde ¥hast dessiibebdn pl. 8sRajent Na0 513918883 which is

AP bRra b1 BsRbe BT 89T E6h FibesSngadment, the

dgpes bldchdde 8028 PERsIEhakE felé&’tﬂﬁl%siﬁélﬁdi ga% ba§§h°ges 308
plasma confinenent rings thensel ves. e

caé@ar\gsdlf@r distripeding mg@e.ssp@aaym tmaeplasma mmceasmgezhamber

- S rer 1B8edd o2 B pecs PP itk ST fe- s HrRe
iﬁwstdl sildﬁjntcblqm‘lycrqb@lm}r@ snkkicﬁﬁl@jr @Glcéh @Bsbitie, I enove

as-formed pol yner deposits fromthe plasma confinenment

10032 [roiiegmbadimeli: therupnes elgsdrasledt isi deingirrpigeer

U8RR @1y RO e rbestcl’ 1 Mt gl bhest s

ipnefievatdy umﬁnte@(mgt glastgmendaptied) toca baskihg member 310 ofa
atures on plasma-expos

(AN |
Sttt géﬁ‘%! %F %S@gpglte% SHCRR Wﬂaé@e défb@shaqkmg wgmber
tu‘ﬂﬂé@esgg ES§§3 ﬁf?lﬁﬂtgg}&gﬁfhm?ﬁﬁéd ?(/ﬁh Nedsp8nding gas

he sur Nbr e parti

Possagend0d mthegspmreelmmmeﬁm 0
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| ocal i ze heating at selected portions of the rings
that include the plasma exposed surfaces. Heating is

wo omahomed at these sel ected portions by provi PCHUSmNE009300

or nore thermal chokes in each of the rings at

sel ected | ocations to thereby reduce heat conduction
fromthose portions to other portions of the rings

that otherw se act as heat sinks in confinenent rings

wi t hout the t hermal chokes. [0023] FIG 1 depicts a
pl08A8] r da asetinrierebadiorens theapper elmtmdemamtha\ren@ two-piece

o g T TR TR B T

rinngr éRctrode pheraber sied Bh RABNG (e EirdES nib‘r"nbérﬁsurﬂcﬁjrﬁﬂﬁ’g A
suspended fromthe nmounting ring 12. The nounting ring

1'Qnﬁha'eﬁtra@iwerah¢r ﬁ»@ﬁb@ts srrgbedm cammardy-gmmnezioU £. ePatent
‘é@ﬁél,c%ﬁthﬂWAbeOé? \Hﬁﬁwrgﬁ'}c%?%%{éeﬁﬂer in B? Sr@%@%’r%e in its

asma confi neren e assenb

Ientrretyd Indhé embadimgat, the bablawg mehber pmfer\aeilwmctdm@s%
ﬁqﬂrrbele§stha f our rlg1 % three rings,
G alETS gonxi: SNsHeE Witk &96 Inney Sléctiogegnermbes anrirﬁ;eackmg

[ tpEd-oXiunsiiRHiith it bURS eleotidd hBfbRE AN BeSAIHIATRE!
rings 14, 16, 18 and 20 are floating parts conpri

d?atanééppmtwndﬂtec’tO/V‘é&DB? i nsul ating materi al

t h t I be )
IO i Y pbO B Prahe iasThe BrocEsai ol beer 500 shown in
H1@n5)a thefmal dnke! Ioratéretmrs 9referﬂbm}1pwdécvoﬂ% béclkrﬁg
a preferred material for use in etch processes f

Bi1€. réxedheanal caniral ptate @Hécprﬁ@rrablytln@udea nmemg more

1%&*?%23@3@%%?02?%“?9“@5 PRBR BRI TRRRL oloklipe: oz, as

rddseribad in LJOSZBéateASAprrdrfNﬁl 1®/743,06e pl asma
c[ﬁa %ﬁ %nt rings 14, 16, 18 and 20 are connected to
{[HE4 erRjasmA pragessingchamper 309 incidesyaoas soyrce (not

L&
SHEAH SLABIAIGB G SR UBEELIEIESIR, T proces
rgasfle dégiriuted o rthtedhambeabyr tiebas Passagey 80& it thai umsdr

th h dth |
iRl 202, TR kPS5 SR e 3027 Hmnbe Baliefid Ry apeRF power
I@o@ﬁ% 3% yidPs eyAtetfidg MR tRBrK. rmeéfno?ﬁ@fémgg iferitNElRANGRS

22 to resiliently bras the hanger 2 respect to a
falectrage 302 ean bﬁ@lﬁ?@tﬁg@lb’ QDUHPGOMprme atrehirngatio forchower

SERPRE A e BecifBelor i Gl b2l iR
Pprocessingclsambecgo@4, 36, 38 and 40, respectively, and

in uter dianetric surface 42, 44, 46 and 48,
Q@%&t iw@%ﬁmbﬂ@m&mewweaﬁeﬁs ||$:3'$Qﬂ|f3§’dé§3 the, plasmass

] S BSrSo SAR el AR N b 8o
debacen the dpper eletthede adp @lndda S@rﬂtdoﬂdubf@&@ubb@aﬂé m g.,a
conf.i nepent rrtrégs 16, 18 and 20. al so shown

SHERUCORAUGIRN Watersipecied arsa Sybsfaw@ pPert 320 The Substrate
tgo

<OEPER SOl IGALLD BT IS, k02 A 0o e

@emmndtmtmmtretesa%bntthe spbasate suppiorineenteledtrgtaic

bl ticall h th
TR o, T eesSarte Rhudt d4t ety 75 Aol sjpatiade and
' pmr@xerwmlasé@ ByRit A48 oPR U itRE FENboweSodrtes 326, 327
(typically via a matching network).
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overlies the bottom surface 52 of the nmounting ring
12. It has been determned that due to the relatively

wo acogeotsBer mal mass of the nmounting ring 12, wW@TU81006/009300

the plasma confinenment ring 14, the bottom surface 52

of the nounting ring 12 does not reach a sufficiently

hi gh tenperature to prevent polynmer deposition on the
bottom surface 52 during plasna processing. By

i ncorporating the plasma confinenent ring 14 separated
fﬁ‘)@#ﬂfh@mﬁmg plasear pracessag of the semtoomdsatol sabsBatel 322, the

df J d |
R BB RmGATErT SR e emcDy, Fo 23ERase Pkl plaspna
néonfifieAfsht ZoRBsHtween tieugpdosics®ede 30PNkl tA&Mmiconductor

confinement rings 14, 16, 18 and 20 include thermal
cqhebate 3225 & dgsgingsd32H 328«arpqyeferably. arkangedi is surrounding

YRR 6 S PEBAEAER o B g gl so s
phasove etathimifprptigcesses. The thermal chokes 54, 56,

3_3 ggfl 60 reduce hea&@gonductlon in the radial outward
Péeli ShvacBIMPNEN NOASNBNS) iy adapted fie maintaimaidesirsd,

Sfacubin BRCsB instid RN ABYmE acifieehaBePBobie | nner

portion of respective pllasma c Inement rings 14,
160468 aArdezemglery pachllekpiate plashe tdeetorethatbark be Uséd is a

Aalfpaiancy pigibia PR 1708 Eeu e CHmTBBR nqih S Patent
| N6.68,000 BRI WhicHSMHRE8F inddrpotated3y %T@{%}Qeﬂﬁ‘?ﬂ‘seérﬁ%t\fl). in

reaches asuffi ciently high tenperature
Sshtreacions, giching\gastcardhde repplitshiost showeeadhalsetrode from

SPRAE8E00 4 B BhB T 8L 858500 HASERcF Eurb RS
Erasgp at differastfesjuehiclts fici tWoREdboe tbhRE SAbweReR
1 gﬁéfgethe enbodi ment, the nounting ring and/ or one

aRdioRa katlean eleciions. Adiernativiebnithe shgwedieadhe
. ey e
R e LB e oy B aET R 7 Bl it G i
[fm@n_ciﬁmca;ltd l_)elstlplalielaﬁttotth?gb]ﬂ_ﬂﬂomb@cﬂ’g&!_ép conprises a
rali of jnper slots arranged in a
ﬁbﬁéat%@@urst circul ar patte?n, and a plurality
90048t 'n Bxahbld §3a PRAGHA cSHﬁH@ﬁthyrg{igg&%rﬁﬁlg'oﬁgfés shown

slots” and arranged in a concentric discon
die Ediad6 ovaused inpapamliel-plate, aaepacitivetyecouglled plasbia ar e

I ERESIEE ofi¥mbBEAs s BNy e BRer Ry B Targ indysdemly 400
igener&lly Ras iHtesdmeebnspgdtRnsast e éwén%l?% SHRAPISFIES A ;
are of fset fromeach other around the f asna

henaviesniBatplasmg copinermpat ringef 14 46 4181arthd20 Ide not

. A I h
TG Mot GG Ik Pt Kb RERER O e 0E6He
§0049F udi Exannesl 1 pinadel@ningafielebfictdteh hbcedsdidndlfths were
Eg%aces radi al _heat transfer to the outer portion 169

He NEPERTHS2 vidferie forn T Ghagnber pressisr/ 1198 W pewer at a

e
[ tai : r fici I
fieelenEy BER Atz SPRISa TS oot SBEH B00 Y o i requency
of BOVIHz@pplind tth ibsitenr élacode/B00 GcphmasBNIIDSESB i1 s/10
00311 The in el gl ?ts 16 an(% outer slots 163
SPErEPabPper APEtrade iR Re GUR G AN CRotS T Sl GRge ¢ o
abppbrat bAFeh. ' ' '
AP pera P 20T AR g8 SIA 55 BRRSS PERbmed BibFBithing
eechnvafaeusing the following process conditions: 500 mT chamber

pressure/200 W power at a frequency of 27 MHz applied to bottom
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[0032] In another preferred enbodi nent, one or nore of
the plasma confinenent rings of the plasma confinenent

wo ovg/1ets8enbl y 10 has a mnul ti pi ece constructi oPCT/BS2006/009300

exanpl e, the enbodi nent of the plasma confinenent ring
220 shown in FIG 4 has a two-piece construction and
conprises an inner ring portion 221 and an outer ring
portion 223. The inner ring portion 221 includes a
pIasna-exBosed i nner dianetric surface 240. The i nner

relagireds/808 YV amwerral a frequsincyof B6rVHaram#izddo dottom

p i sed~of the same insul ating
ﬁ%?é@@%%b?BQ%%FE\ﬁjggéeﬁPgiﬁa confinement ring 220,
tj0e50 s shavgn ROFIG 06) t8mberdtdradivere ficR8uRY Lsing 223
are conflaured to mnimze contact between surfaces of

tthermagiiples afapbed pblecatian Aren theebetinrarsuriasg 45er fitbe
3Pufing Hgl18, ehGh 8 AR COTIRd SUEH Dol EpkBLone 414,

docatire€ a:h;thélfh@p 'sﬂﬁac?rgf ig@ mﬁmbntr?rﬂZihngl;BégnﬂﬂbcétimQD at
portion . t he odi nent, the gaps act as
ttﬁgli%lsuééﬁﬁé’é%%ﬁio'?ffﬂeﬁn%ﬁmr sion of the plasm
Q05T THR! follbiithPéfhnchafted RBAFIdRUdd BiHERS 1b8ARINs
ring portion 2217to the outer ring portion occurs
ahiringsthetpiesmagiroce g woeation Aer abost 861G/ koation @ aabout

. . ) X ol :
Db o el e 0 AR & 2 i 2 EllnGatirecr gbodtizec to
| bt 10480BFGlIBwWIY ERAMPHANE WhibRAHe Plasrid pRIRa5hY

hi gh tenperature to substantially prevent oPyner o
dFeern was epenee asd the eenfinayoeat ringassemblyetitwas visibly

' t [ . one, or r f the
SRR 6y R BB REBoflafRShp PR ol
wagobsawetilon iherplasmaeepfieaedntiing an4c aadvesver pblyer

terjal that is opaque to IR (infrared) radiation and
Cepositopuvas ahsaned cintherplesBaiaPpagH annendiametringurfaces

: g o c :
ool 4ot B LR SR ok MpE A6 AR,
dosditatirgriat thesg sutiates did mob cdash b gufficentiyudbie tedperature to
and/ or cqated surfﬁce. For exanpl e, the confinenent

HIRPURPYICEJRBPPEQY of quartz, or another IR
tf[oes2pasxamptesy! ting material . By bl ocking the IR

radi ati on, heating of a selected portion of the

d068%3he xample 2gusest thegllasma ebnfieeiment tihg assembbnéeD shown

KGR alsn et e SN G RBo crihlg e rofessine
ohagiissrad dioh 08 wdfel @iﬁ%ﬂ’(&ﬁoﬂéﬁingséﬁ@[écﬁc &ftprocess

peeni ng or by_machining the surface using a di anond
tcopditiongt 4% Bduchamberresawresii00epowaiatsa freguescyah2

' ' terl .S

Az eaped b beuBnPdkbANEROTVERBINS A% g Byt ioo il
appitied 40 b}?ﬁ@ﬁﬁ%kzaEtn?d?'ﬁaﬁ‘&Fem azgoama/\sbf Wveliy) C{EFQH BJsci:Zrhe

er surface 0 e S onfinement rin can
E&%%‘aﬁ‘g’ ur?éﬁ%&O%E%PGf@Bﬁ?%&qﬁP”?@ onrelsstigde tﬁ%np@rature of
moth . . ! ! ‘
201 s BRUGKh PRI Sth Sl MHforfoA &1 iofi! L idrer
iu_stgi’&m_tfoﬂowiﬂgepﬂoom condifiorne 5A@0 an'blbbar_nben pressure/250 W
Bl A B BB BETg 5 Wiher o
e @Y of SNMHY. Afiealty bRRBANERErBAEI2008 Qent /40

portion of the plasma confinenent ring 14 between the
iS@ReRdsli anetric surface 34 and the thermal choke 54.
As the '
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surface 64 is not directly exposed to plasma, the IR
opaque material can be of a material, such as al um na,

wa bab/10s8not preferred for use on pl asmaconfi NPE@ILUS2006/009300

surfaces. [0037] In another preferred enbodi nent,

sel ected surfaces that define the slots forned in the
pl asma confinenment rings can be roughened and/ or

coated with a material that is opaque to IR radiation.
For exanple, in the enbodi nent of the plasm
d@ﬁﬁﬂheﬁﬂowmg@tcmm oftibenvafersithesplagnmenprogessingl chasiber

Pty BB TR0, 20 SV grarinc
tforthenpresence of pbRnferdiepbiitiont Napbigaierfdgpo’iionhgas | ng

of the jnner djanetric surface 140. [0038] FIG 5 .
Rhserved am thaglasma gorfinemepteing 4¥4. aHowever, polymer deposition

SRS T S Ao L S0 2050 A

rm1m44=,(bllof fﬁeqola*smagg)rminem rings 4hanihes afaamzog dOJZdei@tmgauhat
er el.ectrode avi ng. ott.om surface . In

{RESE st nalkgadbsbiicemtb g sShbe N BP v aRep

Hyragpabsskifigh.control a localized density of the

pl asma fornmed adj acent the exposed surface of the

UPRBP] cExamplesd 302, as described in U S. Patent No.

i00PeL " LR ErpBiNE S, n e e BBl mte ¥ideSsmb o00 88 SRown
6h E0G! PaRas30sed M & palMeRplReatapbeRvERCMG IS Biigheta 9as

passages 308 arranged for distributing process gas
IRFOe,SIRg pharmkarpAs cbowIny theplaster cadleniy ringpassembly 500

R L I T
ghémealichokebisdd, 5560558 agdil 5Bb©rﬁﬂhi’|@<1é'tslr3§¢tgﬁe plasmapper
-plLece el ec

elegtrode 302 i.g a_sin de (e.g., for
oDTARR! HPOpdfeaLhrE aNhS2tpbe EPEnEt keaDs, 656,
ISR S 560 WAL féifndll in LLARATRE, HOASRMUOLS dreular

backi ng ne a sultable materral, such as
gregnigieneendy sigth as showarihFi@. 2. Thbelshotkitvagl areviditrof from about

CERR gD BoReh God Suendtel vraldh s upiasF sidhe

P& CRindMeADARGS 514l I5T8MNd 588 upper el ectrode

can have a two-piece construction (e.g., for 300 nm
\BP27] phoE¥aripiy P, thedsame elaepraceshgorditipas thatrwere used in

R IR RESd RN dbFoRenber . such s
40658] bad showroimmId. 7, eargeratires witbahibadiidi i on

No. 10/743,062, which is I ncorporated herein bé
thersneaauplesattachashat ipeation Apnithe hotiostsudace S6Rof the

SRS, 5%, PEERA B DR AN o .
ﬁxmdxﬂdlh,gfrohn?edbemgalga‘mkéegﬁg; Id;:aitibﬂt@altoﬂfe_ l@pt&mrfavlégﬁ the
menper, as .described | . S. Paten i cation No.
o aaneBbring B puarda i domiiasmal Bhoks 8541 msAgon D at

. _ o F
1535 P IR 1 0 e v
1590k Bnd lonstioark 3l the Opesurfaeendlthe confimdémphiatieg 316, outwardly

referaply include ne., or. re heaters adapted to
25 st el Gt B56r dngiroliifa foeporturas bae mysuz at
Uessd ok8ond! IdcatioPal -2 BbodiPP] “iccRf AtsutNr CLY AtBnEP2-about
127°C to about 132°C/location C — about 71°C to about 77°C /location D —
about 116°C to about 143°C/location E - about 77°C to about 82°C.
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[0042] The plasma processing chanber 300 includes a
gas source (not shown) for supplying process gas to

wao b@eumser el ectrode 302. The process gas i S PCT/US2006/009300

distributed in the chanber by the gas passages 308 in

t he upper el ectrode 302. The upper el ectrode 302 can

be powered by an RF power source 316 via a matching
network. I n another enbodi nent, the upper el ectrode

302 can be el ectricall grounded to provide a return
o039 orF Plewing eiehing @%r heywaferss the plasm prasgssiog aitamber

3455 opBhSd pHPRAS koritlefiant o BSETBYRE §88 sl 23RS fe
i for the presehas mﬁpplymmraiepmgltmlnam po%ﬁbr&ieﬁd@ﬁl@i Wage

g neratlon 6%% on int ace between the up

eni S CQUIesBHal NG5 14 Qb8 e eldsme- expgsed,
q“ﬁs’;@?ﬁ*&”égeﬁe%%%? DR S0 A SRS Edifement rings
i i lﬁj@samiﬁé(l),endlce’smglthat thme:kurﬁﬂzes mnheécwsm‘ﬁmbh&y high

ﬁ‘ or sub @ e 3 t he substrate support
%g g%‘?B@W?P Pgﬁﬁi SHi@Pce. The el ectrostatic
q0068] 3Refehing BFI6. hom@ab&be%eééér%@t@%t fe%uﬁé%fe%&%tbéte

bi ased by at | east one of the RF power sources 0,
3hat by ysiorrereiing ithe upmmt@tmml@mpmpemﬁmm@g 14 in

BT I e
phesnting ring 1@ casrmrefarablyrsnpriveatte IneidRedh, HiEpreRiRRfg one
el ectrode 3OE@uﬂ§§the sem conduct or substrate 322.

EHg’BO'FEi dn dhe pissanaeamIneraentdgsd14.n16, 18 and 20,
SR EEPRI5| 81 PRSI Bboudd Sy EE GGl coprteranly
diecprayenfesk. ni ty. [ 0045] A vacuum punp (not shown) is
AH883 =28 Brescuts hag <ERGHSEF thsgoMGRba G SHr sk Erboaients
RifcPnbaks BF 6b§ra@|bﬂ%ﬁhé f)?ééé?ft lﬁ\}é%oﬁ a@i&@e\}éﬁ‘eﬁ]e’ ifiv8ntion
dual-freq;;gcy pl asma etch reactor (see,

eastiued asPheingtlinited ©, meq:am@ulambmtimdlraents

suc(ﬁg%ggcﬁ%wgo{hgt %ﬁ?v%yd%%& 83“61@5@ ? éEOltllget}g egarded as

Jihmtertiveagthel e rderidtivemad @ahosiPhé }épﬁﬂfblﬂeastﬁﬁt muons

be generated in the react or by supplying RF energy
dnay beenade indioen endodiments WbWRﬂ(Qf spkitled indhe Aet W|thout

SRR O N o BB B BB EHBy e oo

elaptsti cal |y grounded and RF energy at two different
frequencies can be supplied to the bottom el ectrode.
[0047] Exanple 1 [0048] In Exanple 1, a plasma
confinenent ring assenbly 400 as shown in FIG 6 was
used in a parallel-plate, capacitively-coupled plasm
processi ng chanber. As shown, the plasma confi nenent
ring assenbly 400 generally has the same construction
as the assenbly 10 shown in FIG 1; however, the

pl asma confinenent rings 414, 416, 418 and 420 do not
i ncl ude thermal chokes. The plasma confi nenent rings
were of quartz. [0049] In Exanple 1, the follow ng
dielectric etch process conditions were
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used to process 85 wafers: 45 nT chanber pressure/1l
100 Wpower at a frequency of 2 Mz applied to bottom

web@etioxsse/ 800 W power at a frequency of 60 MERCHpRIweI300

to bottom el ectrode/ 300 seem argon/ 15 seem C F8ZI O
seem 0 2/ upper el ectrode tenperature of 140C bottom
el ectrode tenperature of 200C. An oxygen cl eaning step
was performed after etching each wafer using the
fol |l owi ng process conditions: 500 mlI' chanber

wer at a frequency of 27 MHz applied
to bottonel ectrode/ 300 Wpower at a frequency of 60
MHz applied to bottom el ectrode/ 2000 seem 2/ 40

secondsi. [ QQpEHsmiss caffinement riigGassamiblg fdes plashes prsiedsing
asured usi ng, thernocouples attached at |ocation A on

MRAM BAMBLIFING @ePlyEity, T PlagMmaperrfinegnentsingsgach including
l.ocat.i ; . c i i
ﬁf‘f\th E gﬁo@ﬂq% 5 %%eﬁéojpeﬁéé§%gyégp@ﬂé{r@0 nrin 8 rhbeﬁt%mer

rpmrgt_)mm&poaed _rzhcﬁal?t i())lmhwagc(j)latlfrdrpr ﬁhe :Imle;npdrtme and atheast one
t . . .

AR ke e fReiachipe Bt cpnaudiontm aadnanaggon to

the oRkerSIBHIOR MHRPTHE Findrafidthbtit durfaceie @Xp@@%{i) E@ HRshin

B - about 1100C to about 116C/location C - a
sheplasrag povcedsingathambe? such that due innesdiametid siface

RN aea Sk BampolanBie O HR B e By prsh et pohither
\depiosltyynakardoned for the presence of pol ymer

deposition. No pol yner deposition was observed on the
pl asma confinenent ring 414. However, polyner

deposi t4 on r : I 2 @X ' .
di anet rzl'c sur %gg'zﬁf}?g"%%g?%gﬁaaﬁg%b& ﬁgéﬁ@siﬂawﬁérem
ooef omraoenbf thendasma Gonfid@mantridgd has adireapietg domatruction.
these surfaces did not reach a sufficiently high
tenperature to prevent polynmer deposition. [0052]

Exanpl ey 2 [ HEMHi t f 4

ring a?éemﬁ%sﬁggﬁéhomlﬁsﬁ]éé?gﬁgg{é?ﬁmﬁ)g?g el'i-’pI af e?n
oasawi mpreedfthequqsrea cphtisemept viogs somgrisesirtner and atteh
100.waf ers, using the followng dielectric etch process
PO Wh?.h A8 a@ﬁ%@beeqespr essure/1 100 W power at a
frequency of 2 WMHz applied to bottom el ectrode/ 800 W

power at a _frequency of 60 MHz applied to bottom
el ect r dde/ J0® Rlasmpnofdnerent eghasseaiblizoelaimm, wherein the

: c : I f. 06/ bott om el ectr ode
FuBarnth B4 Mo R BUgane kB RS fe theber
pertfiar ikesh elifeeringf sfd aflcastbnagkpris defingd baevésn tHaNnRBr
process condjtions: 500 mlI' chanber pressure/ 250 W
pBEANLUtgr fingquency of 27 MHz applied to bottom
el ectrode/ 125 Wpower at a frequency of 60 MHz applied
to bottom el ectrode/ 2000 seem Q2/ 40 seconds. [ 0054]

Fol | onithg dthelplagmafconfinemehering dsbemblyash@ighnG; asséreth the
chanber ,.was ened, and the confinenent _ring assenbly.
FEtRstiGh Sngitye SUIEHPREIPT 8Fe SHEPRFRA EhIRe TAmB S Retic
#epefhti on. No pol yner deposition was observed on the

pl asma confinenent ring 414. However, polyner

deposition was observed on the plasma-exposed, inner

di anmet '8.¢ Sllﬁ%fﬁgs?r%a%%%finé%gent ring assembly of Claim 1, wherein the
inner portion of one or more of the plasma confinement rings has at least
one surface that is roughened and/or coated with a material that blocks IR

radiation.
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and 440 of the plasma confinenent rings 416, 418 and
420, indicating that these surfaces did not reach a

wa@adobiteisent | y hi gh tenperature to prevent pol yP&r/US2006/009300

deposition. [0055] Exanple 3 [0056] In Exanple 3, a
pl asma confinenent ring assenbly 500 as shown in FIG
7 was used in a parallel-plate, capacitively-coupled
pl asma processi ng chanber. As shown, the plasma
confinement ring assenbly 500 has the sane
construction as the assenbly 10 showmn in FIG 1, and

i ncl ud t . , 0 :
respec?ﬁvehgﬁggkgﬁ%gn Iw%ﬁég??ﬁgﬁés%§¥ﬁ?gg§%£nb?§kgﬁgwﬁhe
SRermdlrehakienfrat leash oke of Hrel plashta coifthementatiiysveoraprises a
slots, fo d in a concentric, discontinuous circular
é??%ﬁ@@ﬂ%ﬁ&?'such as shown in FIG 2. The slots had a

wi dt h of from about 0.010 inch to about 0.015 inch and

ext ended t hrough the thickness of the plasna

conf i ndentThe plgsmaienniibesert 1idgaassefidy of OiT 7, wherein at

BT ik F Rafbi dBlitee BY A dice B6 i pliontre
[PRIESH cofied REINNa hiatéridhthat bI6GHEER pddiatRsn. Wer e measur ed

usi ng thernocoupl es attached at |ocation A on the
bott om surface 552 of the nounting ring 512; | ocation

B on t t I e. Ofc [ ' 514, .
Prvar i 108 Per e inbErE Rba Rt of LB phergln the
tstgis soniprise @blurdiity obfifst stEWhicH edehdAroand wadisdontinuous
fronmggg tgghgal_ch%ke 554; | ocation D at the top )
Jirgtrclice and enluralife PiaroRd sietagviels exienmearound gt Conpentric
& i ' : top surface

B e i S DB SR P G orm ¢ ne

thermal choke 556. The foll ow ng tenperatures were
nmeasured at_these | ocations: |.ocation A - Qut_7 10C,

o abod- 79 PasaA GTigsMens 506 Sesatatils obBlRn 7. whersin the
SASldagnabk e é‘omp%@élgtthrgu%ﬂ@hé thigkiels dftke/diaGa4! on D

- about 1160C to about 143U | ocation E - about //7Cto
goofine®eat [10059] Fol | owi ng et ching of the wafers, the

pl asma processi ng chanber was opened and the

confinement ring assenbly 500 was visibly exam ned for

t he presiengepRisnzppidessiflg Repatatas, cdvaphsihyer ,
depositi on was observed on the plasma confinenent ring
514 or on taeupRe[Slectiodsssed, inner dianetric surfaces

536, 538 a ' ri 0 516,

518’ and 520 *Tdiera oo hER g 2lolaF PRtrodb gy s

suf f i cieeplbbmnahcaiiineaepe ring wssemblpaessrdingXel Glakh 1 arranged
gepo ition. _0060é ﬁeferring to FIG 1, the
%SOE@B%%EPP%%“? Iqf & plagMmesin fesrarg peliveanihe upper electrode

IREGhBYURLHAR sHofeper nost ext ended pl asma
confinenent ring 14 in the plasma confinenent ring

assenbly, pol yner deposition on the thick nmounting

ring 12 .ca ef erabl.y be prevented. In addjtion, by
oo e ek heRttuRbRsesibly fori lasmppobssing
@ﬁgﬁﬂﬁﬁp&ﬁhpﬁgﬁgg 14, 16, 18 and 20, polyner

deposition on plasma exposed surfaces of the rings can
pr ef er @mpubtingrisgeandd. [ 0061] The foregoi ng has

descri bedytdlfy Bf pHSME ShfinBREng HhSe s3aRST T BERw the
mounting ring, the plasma confinement rings comprise an upper plasma
confinement ring and a plurality of lower plasma confinement rings, the

upper plasma confinement ring includes a top surface facing the mounting
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and nodes of operation of the present invention.
However, the invention should not be construed as

wheingoissited to the particul ar enbodi ments dPETUSHEE009300

Thus, the above-descri bed enbodi ments shoul d be
regarded as illustrative rather than restrictive, and
it should be appreciated that variations may be nade
in those enbodi nents by workers skilled in the art

Wi, t hout depart| ng fromthe scope of the present
ﬁ*ﬂﬂaﬁw &P a%maeqm%ed mpﬁpﬁbswr&qaﬂﬁngsed sadigllyinaard om the

g/glr%g% S%réfgg%rﬁe% ap ,éa'g?ﬁ_?al ééﬁnggth%stﬁﬁmrﬁcé%&the
phpnarmlamné |coaﬁne|hent nos lseamiptedlttd) blbokd Ra’@dimmrto thereby
portion ha asna- exposed j nner djanetr

sqlihance n g ane) Hapef BlRsHAGRREMan g SHch haking hotiom
f e
e e LRES G Gy ER feRbel AR SR prbeH
pelyinendepositien thereon pdreni the hatlem sbdace ircexpbsaddabthe
(s:[ﬂé%ﬁée is exposed to plasna in the plasma processing
such that the inner dianetric surface reaches
a suffici ently hi gh tenperature to substantially

prevent _P/rrer deposition thereon. 2. The plasma
confi ne he Rlgsassepnfingmgnt dingi agsembiyief Eilaimoh2, wherein

At e s
ofoa@ecawrthh nwmalth\amwkylmw@tm‘n.t he pl asma

confinenment rings conprises inner and outer portions
whi ch are separate pieces. 4. The plasma confi nenent

ring asgenmbfye fasﬁaaédﬂf%eﬁr‘(@ﬁ grb%@?nﬁl B?blaﬂm ?cWhér%m:

an i nner rlng uding t r C sur
the outtbe uppet ptasnnacamﬂrmnmm rmgrg)mpnebsaan |lIG‘&§3‘thDﬁm‘\ an
efi ned he | er r| outer ring

et 2o fiba o redRastiin e el CkeuwhiBnyoduces fead agnduction
s e irfree toPPietd A8 ;%Wloh %éwaer bcﬁané 'sﬂﬁfﬁ@é &

conprised o the sane dielectric materia
Rored totfie plesma andng assenbly of Claim 1, wherein

h f
ot | nafg 00 hi8R oSt fiefont Rh ach, DaBu e inner portion
F@dl@lﬁg%dpl@@d{aléxmdeﬂjrwcbh af JMéFdribn! &3 ablepsksené R

r adi atl on (s)l asma confinement ri ng assenbly of

dhaimalc qm?é}d@nte teradyes heet sastuction fiem|tha danasmerion to

A8 OBt TR B8 hn 1 HB BRI Blnc R Sutiol § pds8d o
thaiplasma.wher ei n at | east one of the slots is

partially defined by a surface that is roughened
and/or coated with a nmaterial that blocks IR

radi ati4&n. 14he diag '&ﬁ'{f@eﬁ%ﬁfﬁ H’IH?%@EH’{H p)f‘gf éfacfr%njf% Yvidrein

Claim7, whereint ts co
fthe herslabcholus ate adamiad tcacausei thee Uott@mrﬁurfameuﬂ thé usper
r cle an

d h
B4t o8 EadtoBht ik aby e ARSI RStk stiTess of gch of the
SoweEOpBgmAGdriimetdrit tings t6 féach a sufficiently high temperature to

substantially prevent polymer deposition on the bottom surface and on each

of the plasma-exposed surfaces when the bottom surface and the plasma-
exposed surfaces are exposed to the plasma.
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10. The plasma confinenment ring assenbly of Claim?7,
wherein the slots each extend conpletely through the

wao hiockoxs8s of the plasma confinenent ring. 11.PET/pEz86ren9300

processi ng apparatus, conprising: an upper el ectrode;

a substrate support including a |ower electrode; and a
pl asma confinenment ring assenbly according to Caiml
arranged to enhance confinenent of a plasma in a space
bet ween the upper el ectrode and the substrate support.
12. A plGasnkhecplasmaecantiinemen rhngsaasbmbly of Ciaipl & mherein

essi amber Qnpri s n ng ring; and a
SF%?%?WEQ%BPE%? SgﬁgCBHﬁ'Fﬁ&@ﬂfa'&Y Hglé] spended bel ow
the nounting ring, the plasma confinement rings
conprlse an upper pl asma confinenent ring and a

pl ural it?y ofhd RRaemagedingmas ringeaasembly p§Clairhts, upperein

e T A T LT Sk e

d:hmmmadouﬁﬁrﬁlcimlel awdhg @)hframm dfikecbaiveloty iicRextend around
confinement rings, at |least a portion of the top

SFINEEB dlﬁﬁ%nﬁuwys %ﬁcagﬁeplr@murr@mﬂmg thentirst §Ircle
adapted to block IR radiation to thereby enhance

heati ng of the upper plasma confinenent ring such that

t he bot1t80sthHplasmamﬁhemmtslugfassbmlﬂy uf Claiim 16, wherein

AT RES BB et PRt HrbuBh B licheste the uppesatpsma
te@dnfi hém@hﬂﬁﬁ%-anélﬁ)r chifpIBleAp oG iH PR Ne & idf $he s lower

assenb aiml wher'ein the top surface of
phpIma Qpaﬁm@n@ahﬂngfeﬁ&mhe slots have awgjddrmeidremdbout 0.005

terial that blocks IR radiation. 14.
Srrﬁcg{ grlq%glhdaébc@ﬁ inement ring assenbly of O aim12,

wherei n: the upper plasnma confinenent ring conprises

an |nner portl on, an out er portl on and at | east one
t her mall%hdibe RIgPER Gudinement dag assamity PHRIFiIMGHE, iwherein at

ABAToBRY b 08 1005508 SRARE IPBEIIS s Mifded IR OISR Rensg

cnadforroemked withregmateridi tmmml@eimradnatrmr. portion
i ncluding a pl asma-exposed surface, an outer portion,
and at | east one thermal choke adapted to reduce heat

conduct '0on TiHe ;’tﬂhé & ddMARENRAL h %s‘sgr&fyyof’éb% 12 d&riegﬂin

thereo when asna-expose sur I'sS exposé

tthe plaisasneonfiemaitaingsasach have 4 napmicce cogstasstionb! y

of Claim 14, wherein the thermal chokes are adapted to
cause the bottom surface of the upper plasma

confi nQ"l”entl'He' pﬁlﬁsm%cbdﬂﬁﬁeﬁie%ﬁﬁ QsBERAI SHCARC! Z’fwhereln
each of the | ower plasma confi nemsnt ri‘ngs to reach

$he plasmeneonfinargentiringseeachunelude anuibseapoitian gnda separate
%g %/I{Bgm position on the bottom surface and on each

€ plrasma- exposed surfaces when the bottom surface
and the pl asmaexposed

22. The plasma confinement ring assembly of Claim 21, wherein
the inner portion is an inner ring, the outer portion is an outer ring, at least
one gap is defined between the inner ring and the outer ring.

23. The plasma confinement ring assembly of Claim 21, wherein
the inner portion and the outer portion are comprised of the same dielectric
material.
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surfaces are exposed to the plasnma.16. The pl asma
confinenent ring assenbly of Caim 14, wherein the

wao b@siredsschokes each conprise a plurality of sPOI/ES20047009300

The plasma confinenment ring assenbly of C aim 16,
wherein the slots conprise a plurality of first slots
whi ch extend around a discontinuous first circle and a
plurality of second slots which extend around a
concentric di scontinuous second circle surrounding the
first circle. 18. The plasnma confinenent ring assenbly
of Claigp 16 erein the. slots ,each ext.end conpletely
througﬁﬂQhéAPﬁ%@%ﬁgggﬁggnpﬁ%aﬂﬂﬁgrCﬁmggﬁggconfinenEnt
ring and/ oragrrgppéredietiyoddir ough the thickness of the

| ower plasma confinenment rings and the slots have a

wi dt h of frébsskgieale soppoH indeding sdowen 2teatiesie; and. The

pl asnma Lne [ b 6 in
B ) cadt PRSI R PSP heloriB SopetlTZ
srdrged torathansercomhemedt ahal biisnep it @ dpakce beéween the upper
ggt%ri | that blocks IR radiation. 20. The plasm

P sipsicade SHPROds C ai m 12, wherein the
pl asma confinenent rings each have a one-pi ece
construction. 2 1. The plasma confinenent ring
assenbl3p. ofA Giethod dP pradessiagra sérmicondaotr sobstrateniarg plasma
rings eachhinglude an.i.nner portion and a separate
(th{)ge;ss&q{:i YRPELLOMNEN-asma confi nenent ring
assenblgyppfyi deﬁet%sjgas"iﬁ‘l%_réb%_sh@p#d&@%in@%ﬁa‘n%br‘ s an

inner ring,” the outer portion is an outer ring, at
|ceararisiga glrality efgtlasroe cosfinement riegs aaeh indlugingmddlasma-

262@%%@%%%%% 3. The plasma confinenment ring

2 1, wherein the inner portion and

t he outprodisingizoplasing fesmmiié pestest ddseariperhiigghectric
mat eri al . 24. A pl asma _processi ng chanber, conpri sing:

SeMippraudersubsiple imthaplasmarrosessig chamdetdi ng a

| ower r ; j r

assenbiy A0dne o ieng, e aaE s5g8: L8 SIRaEe of Boh o the
@ledmaeorfihermbentripgsissachies sssufficientiphighetempdrature per

el ecirode and the substrate, support. 25. A nethod of
ﬁHEE@@*?ﬁ&PE@V@éﬁP&@W eﬁosgl%‘stgﬁ'éﬁoé‘-i n a plasm
processi ng chanber, conprising: supplying process gas
into a plasna processi ng chanber conprising a

pl ural i26y dfhepmethed ebGkkim &oe mher¢ingbe seoticomduaioi supsirate

OB ARl i a MieR e it By 3n8 ol d e
torecat sagaRCHtaRRSAt | 8gsthRrdsistituit sBRctdtbfrehfitengrouphe

pl asma- exposed surface of each of the plasm
sonpistiagehfluprasgsbens didefigosegarbens dtuoyogargan precursors

SEBSAMTREBha Bt cvent polye

Itiron e net hod of C aim 25,
wherei n the sen conductor substrate
27. The method of Claim 25, wherein the plasma processing
chamber comprises a grounded upper electrode, and a lower electrode to

which power is applied at two different frequencies.

28. The method of Claim 27, wherein the upper electrode is a
showerhead electrode.
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conprises a dielectric material which is etched by the
pl asma, and the process gas contains at |east one

w@emwstioisgent sel ected fromthe group consi sti NBECDUS2006/009300

fl uorocar bons, hydrofl uorocarbons, fluorocarbon
precursors and hydrofl uorocarbon precursors. 27. The
nmet hod of C aim 25, wherein the plasnma processing
chanber conprises a grounded upper electrode, and a
| ower el ectrode to which power is applied at two

di f fer 2. f TRy matbodof Cmm Zhavharetoéneqilaginai apnfifiement

K e e S S S B

picmdllatmm tiirongheie pfamc@ﬁmmé‘rwru@% e @ﬁﬁés@% plasma
Zh choke whi ch reduces heat conducti on throu&@C
®P PERESREgEThamhafgsUGh iRt Dlassar @xpesesl aurecasof

t
éﬁ%é’é’%ﬁ%ﬁ’? fiRGReR! AP suRLeh) Bt BritifBre 9.,
as@sta‘ntlailpm:re\;erhipgulymmthcmitmrﬁhmembst antially

prevent pol yner deposition thereon. 30. The nethod of
Claim 29, wherein the thermal chokes are slots. 3 1.

The metdpd e Fethdd dPCIAMEE Wh?8® Ak tﬂBﬁﬁaleth@E are slots.

pl asma confinenent rings conprises separate piece
defining at | east one gap therebetween. 32. The met hod

cont i nenen T EEOdePGRIR g M Bran on ol HRFRR] theyplesma
roonfihemeat Angs comppisbsdephidic pigtRERIdRing SBfcabl @8&kgap R

radi ati on.
therebetween.

32. The method of Claim 29, wherein one or more of the plasma
confinement rings has at least one surface that is roughened and/or coated
with a material that blocks IR radiation.
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