EDGE RI NG ARRANGEMENTS FOR SUBSTRATE PROCESSI NG
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whi ch al so serves as a powered el ectrode. [Para 5] Hot
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{Para 9 During the etch process, it may be common {or polymer byproducts (e.g.,
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Fluorinated polvmers generally are comprised of photo resist matenial previously exposed to an

etch chenistry, or polymer hyproducts deposited during a fluorocarbon etch process. In general, a



etch chem stry, or polyner byproducts deposited during
a fluorocarbon etch process. In general, afluorinated
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surrounded by a SUMMARY OF INVENTION

{Para 14} The mvention relates, m an embodiment, 1n a plasma processing chamber, a
method for processing a substrate. The substrate 1s disposed above a chuck and surrounded by a
first edge ning. The first edge ning 1s electrically solated from the chuck. The method mcludes

providing a second edge ring. The second edge ring is disposed below an edge of the substrate.



first edge ring. The first edge ring is electrically
i solated fromthe chuck. The nethod includes providing
W@2®e00ia8 edge ring. The second edge ring i s dPGPUSMAS/067578
bel ow an edge of the substrate. The nethod further
i ncludes providing a coupling ring. The coupling ring
is configured to facilitate RF coupling froman ESC
(electrostatic chuck) assenbly to the first edge rin
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limt the scope of the invention, which is set forth
[Para ilﬂ] t heril Abeses gl Relalthesaivng @tihehafeatiiiase® otdi€invention
resent invention will be described. in nore detail
d*\dm@é Wi #ndrineotdeteadadas ligestht Foopr shihe fnviepdon. ibeit's & fahtin the
n I
claims D{Elrse(é% ' gjk{;{%%t{lﬁ&é}}ﬁri‘ ﬁ%ﬁﬁtﬁg\gﬁ‘ﬁﬁ?ﬁ;‘ e‘[ge\é)ﬂatplg\ J}h\?%‘i ﬁgbep‘rﬁi 'r:tgd in more detail
below iinthe kittaded dscipdanst tatisdabyn way nabnexarm eith hadolhotinpfigures.
way of limtation, in the figures of the acconpanying
dr avvi ngs and BRIBEDPERCRIFGBONEPREERJeRAWIRYKE s refer to

enents and.i.n which: [Para 17], FI 1 shows,
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18] FIG 2 shows a sinplified diagramof a substrate
to simjly ojgspeas agdgppvhiph edge pol yners have been deposited on
t he pl anar backside is shown. [Para. 191é FIG 3 shows,
{Parailf]l acdBrdanbeved tnvhfiedipgamm pcapitorly-gueldpasma processing

b\sti’ﬂ &Q\fﬁgg lgﬂi uf‘ecﬁlc'm]lu' fied schematic of a
trve y-couplfed plasna processing system
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edgeridkk ustrated in the acconpanying drawings. In the
follow ng description, numerous specific details are
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e present I nvention. be appar ent,
heth@/@@@mm dl bf.@m@dgmspm&doqgmm g1ae, s@m with haturgiie mpimé cdyt rings.
invention may be practiced without some or all of
t hese speci DETAJBERI DESCRIFTEONGIF ENSIQIDBESNTHel | known

[Para BE]OC ©Sthe present mvention will now be descrtbed in detal with reference to a few
embodiments thereof as illustrated in the accompanymg drawings. In the following description,
numerous specific details are set forth in order to provide a thorough understanding of the present
mvention. It will be apparent, however, to one skilled 1 the art, that the present invention may be
practiced wathout some or all of these specific detasls. In other instances, well known process
steps andfor structures bave ot been deseribed in detast i order to not unnecessanly obscure the

present mvention.



steps and/or structures have not been described in
detail in order to not unnecessarily obscure the
WEe@smemo3s nvent i on. [ Para 22] Vari ous enbodi meneGI/HSM08/067578

descri bed herei nbel ow, including nethods and

techni ques. It should be kept in mnd that the

i nvention mght also cover articles of manufacture

that includes a conmputer readable nediumon which
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compuigrablecnedit S B8 araB! B0k oAt furglist. thawgntion may akso
cover ﬂﬁj‘& @is@é 19 plRi&RD 91%6@1‘% &8s OF ik R& ch Ve B Rpp e B Rh € Suctude

such pparatus include a general-purpose comput er
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odlnent of th nve tion. Lg ra 23] Qco dance
comput BB ] B NG PR i whied B s tasks

pertairhd ANGIBR S Qre@ndii@ydri ng a pl asma processing
systemto enhance control over plasma processing
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provi ding i ndependent RF coupling to a plurality of

for cofaprip g@lawinn geocesiprysando delgineeehnglobetar pluspoperedsalg parameters.
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nore enbodi nents of the invention, a first hot ed ge
from thy bryeled edeasyfobedbatdend the edge of a substrate. In an
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(Pacagf] | con one br e giorerse o nsiiooonTioh bxiedee (8 ©Ysposed
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ring, is disposed
[Para 25] in an embodiment, a second HER | isolated by an insalator ring, 1s disposed

underneath the edge of a substrate. Second HER may be made from stbicon (1), silicon nitride
{SIN}, andfor sithicon dioxide {S10;) i an embodiment. Second HER 15 1solated from the

substrate, the first edge ring, an ESC, and an ESC {ower body by the insulator ring. The tsulator



underneath the edge of a substrate. Second HER may be
made fromsilicon (Si), silicon nitride (SiN), and/or
W@ 2000000381 oxi de (SiO) in an enbodi nent. SecoPCI/HER0$/667578
isolated fromthe substrate, the first edge ring, an
ESC, and an ESC | ower body by the insulator ring. The
i nsul atorring may be nmade frominsul ator materi aI such
quartz to achi eve RF decoupling from ESC | owe
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dge the su Para 26] |In another
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ectly underneath the substrate and op,.
Para dL T 5o B et LB SR - “CBEBALE BR Ry Eecdy
anderfdagiend 6o St Mddn SbOF thelifku@fore R0 dinnBRinboRm@O WRldn O BIER may be
to second. HER nmay be optinized to provide nmaxi num
made oW icabiQy 9 ap @ﬁé@i%@weé ﬁmﬁm{ﬂ}"é‘@ prepph HERGRY paaptimized to

provide %&Qﬂ%ﬁ'g&hﬁ’wi nAHGRe %E&JLQQ ﬁQ%BJ?:%ﬁﬁz‘d% 3%@&9@&« ﬁfm Inlaﬁm arcing
substrate for cleaning of polynmer by-pr oduct s.

on the 2¥}elXhalgk ebtheselstardoadvamageshofer bierédwesnt i on may
be better understood with reference to the figures and

{Para @7k cusBicohsutchatd ddbohhioges oFitlg. in*B:nQ howsy b hdal‘r coddanodwith

enbodi nent .of the.pres J nvent.i
referenfeo 1R b SO REF B Papad eV BPy b ApicEne Wik
embodh@Q &% HeNFedyShamidd GAPTiiGULREnMIIT adtglciiRdBecdubR Plasma
[Para 28] Plasma p system 300 may be a

é rocessin
pmce&sﬁma@héem Bigdicuse vy %Wée‘gféwaéncy RF capacitively

di scharf;e system In an exanple, radio frequencies may
[Para 2Rk | udBlaspuprosrsmsotsEmAtE edyde s seelp, dogblovig tsgeyfragyency RF
mpduﬂ\&q% QQL} d }vgalﬁﬁ ¢ d@ (foﬂ*ﬁugg %1 ?[@&@g}é?’gﬁ I;E?CXL @ebut dlC dnm: tinited
to, e. Laﬁdw\ﬂéz @ﬁ' \éHe ctud@sthatie cPlobug ko &ESG): s808n >E$®*13 (&8 cowﬁum&‘ﬁ to

includcéﬁsﬁ%a &glbug% 388?“\(*/\;@ é‘F%‘fom tﬁgﬁégggtggﬁlmegmzﬁgt ﬂg? %%% which

also se@bdsat poReh elceirdtie, fiQispoxAMBL e HPERS LAk ele3Pfid s obei ng
processed. During plasma processing, a nultifrequency

{Para 851 genebﬁmﬁ 1R1Zuddidi Rer AL 01 LRGN Q Witk 06 ShIRu ﬂn@uwﬁd
ify the figure) may supply low RF bias power
Dur mm@%mwe’mée’t PgEegucy R aggtiaan’ RPvivas ol 1ﬁ@ew¢%mm shown to
nat ssk MRl ' L , 0 om,

mmphégﬂé gn{;@g@g‘r} %@y‘% Ii)y b 1bﬁg\vgtrq§v| E“Q}“ 10 Elieﬁ, LRLEYOHL Wﬁ{lthp&: Man RF
match s.i:umzkk 1 thesf to gimﬁﬁix t}m figyniit &bp Rﬁsma L‘Bﬁdmbﬁt mem(aﬁ 12 ‘? may
im‘er&ci ﬁxﬁlﬁ gvgila ﬁf&% [’lé}“éh“‘ Hia;’?lg}( l}&gigélie[ ¥?§1 ?%‘t%gp agy 1§ égf &6\& igﬂ an upper
electrcd DOt bt Qb0 B, cmmmn@\l BELESDLE td%!ﬁﬁ@zﬂﬁ ‘or idRE@mARKals onto

As shown in Fig certain etch applications may
substipp 4P We«httwé?uféméeieﬁ %8t 302 to be grounded with

respect to a | ower electrode, which is RF powered. The
{Para | powdy shognge Floe 3 stctiginectfapplications may require apper electrode 302 to be

grounded with respect (o a lower electrode, which is RF powered. The RF power 15 at least one of
IMHz, 27 MHz, and 60 MHz. Sull other etch applications may require both the upper elecirode

and the lower electrode to be RF powered esing stmilar RF frequencies.

4]



2MHz, 27 MHz, and 60 MHz. Still other etch
applications nmay require both the upper el ectrode and
wWQ b@ojoesses el ectrode to be RF powered using siPET/HB20P$067578
frequencies.[Para 31] In contrast to the prior art
where only one hot edge ring is enployed, plasm
processing system 300 is configured wth a plurality
of hot edge rings (HER), e.g., a first HER 314 and a
[Para $blc on " FERISDY st enbisel Miene Fhedee emsefwiwd plasma
tt X X ] 3 (53
s ARPIS0 280 okl RS MLy BB BB Ay o g i
and a JaBERGITHRR Fa¢ nha mm{dilfnrmnf‘swlﬁiﬁbﬁ}{ S|d}spemdl 'xima@zri tlma ¢duie @e substrate
306 AthI}%]JmF AL ﬁ)?& e%1 Hﬁi E%‘ggt g ltPc: ;m (ém$u d‘e%‘)‘t }Ii R M maBe mIIzeiﬁtrmm
sittcorf SDstiliddnRiBiké wamd amd @ @Mhﬁ@in mbmge 822 A aq léaibbame@v e4n insulator
ring 324 is djsposed on tog round ring 322, First
ring q_(Epaxsgrgp Wﬁ)‘lmf“ljllnf’% Eﬁ’mé?‘t fishHERG %[5"1?{ A qulnﬁ émg fé” A guartz cover
ring 35OURLbBG Tk A FLAIIRMHRE PR EG«f PR ¢ RAYEANS sit on 4 coupling ring
material s such as al um num or graphite to provide RF
318, (gqmbhg rige § FommEBOads Bablopndustige maESds 308 asmthinES@n or graphite to
prov IdL %yiyetlonﬁ mucilro;g é@kgdss’%béﬁbfsl r[sét HE%“%%CW@)‘/\%B gk‘tétf)cidltr?iuzl’et g first
HER 110, achleve S|n1lar plasna sheath bet ween an area of RF
sheat h voltage (V2) above the substrate edge ring 330
{Para B2l h riespagtiog OoAEST 8R@blyRE HReRtthnmobd @@@nited o achm\ e stnular
above the substrate 332 t o produce ninjmal electrical__
plasmgeheahiteyecgpp pisp o REshealh voltage {1V inbgre e qulisgate il ghrmg330 with

respec ?m% quﬁth ST B‘t’(ﬁ woltflR (€9 %%QE ARt Blirakd TS0 QfoduBeminimal elecirical
asma sheath for a given plasma process is optim zed

potenttapdifierpoisdly boviban dnerdanct oith e cotigdinoht. stibst Haequipodnual ines
of the éltdglg% %Qtuh %g(g UIY &l }J &‘sl%li 3 PG Ua&s l?\ %(19&1% tk%:. ‘2 ?E}llthp )ﬁlh(lg% msftu the

orm et ¢hi
edge of @u%t&hetc GGﬁl Lt&ncviﬁf Thbl eus;uéj St &trﬁnﬂdmzbmgdtph@&m of xubsn‘ate ﬂlﬁ may

0ocess ra 33] I.n the i ntation of Fig
ensured e HE‘%'*%%*? VIPEEHAR Y ﬁbwhﬂn? FEiS fime*fl%@ﬂe%m%%

| sposed und rneat h t edge of strat 6 in .
[Para gélc or daneH %ﬂéﬁ*ﬂ@#@gm fretfgond é-i@% 306 pee 506y Fagpsgaror ring 316,
is dtspﬂﬁ@%ﬁérﬁ@@ kﬂe'a@Q@eKeﬁhéhar@kdd i QP Mt A& GRkNbod ;ﬂﬂg( Hecond HER
l'icon dioxide (SiO) in an enbodi ment. Second HER

326 m@%ﬂ ngdd Wohatleds {¥bmisobstnda &U306yd ¢ wigrnddgeder(SHg) inan
embmgx%gmii %@&1}%9% §%13 %%?hup%\@m ngt% %n.&%)g H:XI &tgﬁé l[lmeti(?-ﬁ Er‘s(n%@ and

n-accor dance
ESC ldwasdhad 010 bty mgulddbrinayids madezzxfce annlmneuibatimfennaﬁzef hﬁl:nuon

i’nsulatz\.g glg«ﬁgf@,n g? Eﬁ%g&%ﬁ?g}g‘llﬁﬁm;&lgﬁ l I\n gfl.«g!ggn% gy q_ﬁhdewuphnw
from 3% 6.8@ybibe M nim zed, the |nduced voltage (V3) on
second HER 326 may be | ow in conparison the voltage on

[Para ?ﬁﬂt’St rah& f@l@@m{p\ﬂ}& to skRghdViOkk 30€ nﬁ‘?tb@ % ht@rkwc‘dvlhe uuMazd voltage

ween substrate 306 and second may be hi gh.
{(V3) tmecqnd Hife3Hi ghy bolorageopotesonitld v tﬁeswewbsrumts%t‘eﬂ The

\ohdue pmen 3 (\S?CQ”‘? E}H\E\Begszu iste b %btn o BLREGHE 398 may %e high. Due to the
high voliage potential between substrate 306 and second HER 326, arcing may occur on the
beveled edge of substrate 306, Normally, arcing s an uncontrolled event that is undesirable.
However, there are no devices on the beveled edge of a substrate. Thus, arcing or nucro-explosion

on the beveled edge of substrate 306 may be desirable as a cleaning mechanism to remove

-
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bevel ed edge of substrate 306. Normally, arcing is an
uncontrol |l ed event that is undesirable. However, there
wa@e@Inasodkevi ces on the bevel ed edge of a substPEL/ES2008/067578

Thus, arcing or mcro-explosion on the bevel ed edge of

substrate 306 nmay be desirable as a cl eaning nmechani sm

to removepol ymer by-products deposited on bevel ed edge

of the substrate in accordance with an enbodi ment of
polympla-pradist desnsiteparbevydeq edag of Hie phstsie Wrewrdaoge pathjag

emboa‘ﬁ%&a@ﬂ% ihERgRd the RF coupling to the HER is
optim zed to bal ance between uniformetching at a

© t
{Para ?HQS bg_@gﬁ‘? e;‘gﬁjo‘}‘jm zh%‘?F&Q@N %}?elr%gff{ g?c? R %élu“ RAKEHERD
omimipédmashhwe oftw HERsuiHay et@hn@mph et}tedﬂmeﬂge ar ni&smmﬂmftpnﬂlﬁxer by-

pmduaést %1 hﬁ g‘»g'a%vai %2132} 58 \%@é& *iEtl né:aﬁ(?d%ga Bcpalefg\?/ ?e/[r}z}f § m’x{] e gmpioved

with 1R pRIIOEIUTT SoGBRORI datDRot ckifafise RAkhikRe BotE bifom: &hibHend beveled
af or enent i oned met hod and arrangenment as di scussed in

edge Cfif-’i"{j‘mg’f PIYHET DRI EHEMOs ARy be provided in which a
plurality of HERS may be enployed to provide separate

{Para pfi] couplaridgon & haalopdranaipnyderasthogpyg armngeipgns as figeussed i Fig.

other ﬁ%ﬂ[}&?ﬁcﬁd%é ﬁk{)@ﬂt& “p\gﬁii m[ﬂhu 91}»,, E}Fﬁf‘k@ Ytﬁgtblﬁ Qﬁzgln% ed to np: ovide

equenc capaC|t|ve y coup ['asta processi
separagyRi emplio® tntividaapHGRal Figyd sifm\hom fedgéamr: rgt. an I%hﬁ:@ﬁmem of the

invemgalu D%ﬁ%gﬂp gqﬁjﬁéSt eméég}c’%”g u&ag% p‘i’g.ngadgg{eed ! :(?y 33%%1 ifg) W 1th a plurality
of ot @Ji(ﬁﬁilf(«@SP&E:h@ pﬁﬁ%hl«r(wﬁ&@}l 440 &{1\1 3 cESGraenn@h®Gl Fr@ﬁ*ﬁied upper
an insulator ring round ri ngg422

electrqﬁlg ép{, 2 stbyEre $]omgn gflggmsppgrléu ESCHHE: de St Hew e;a}erl]ectmde 410, an
insulatdh FiH&aﬁ’l‘{pﬁ QM?\H@MQ% %ld%m%; c‘?o\eﬁHQSk{a@t e 406 is being

processe be struck when gas (not
q SHOWN | LSLRct ,
[Para 55 g ¢ LQ&@LF@%?& g‘gﬁ g\rhgft’égxf)f% 15 L H@‘ btﬁ)stW&%iOtRF h@@%ﬁnu&d
Phsnmh@i my'eble $tmcét\’diﬁn andihor shdams simplmthe figated impehas with RF power
ate electro
fom RIS GO, LOne PACE CRGEAP R Eo0 el Gat mareris
onto s@s@88k 106 1f drekd cleph@siBei@Eper ature, and the | oading
effects fromprocess chem stry, may cause the process
[Para B8P Ul 1.8 fBANchAGBURSLEAL &1RAG8 T Qullt 4 @fcrhd QEMItNRma
remai ning (center) area of the substrate. For exanpl e
tempegafge. ¢gt ihydpehng %ﬂtups, frss prkess KBepIsEE i sHhes e piyess vesults near
the sub %Q@v@fu G ERLE ¢ NQQWQ&Q\NH' LRk anl ﬂ&guggﬁ example, the
I stribution aroun thes ibstrate edge. Bar a Fh
Lqmpdltl‘mmi !nrp:l&.efr&mmmm rshafh ﬁlagbwﬂmtcah‘ftu;ms& chiER didod-irsform ion angular

Fistrit g g oupling ring 418 and around the edge
“’“"‘B‘F‘“ ‘HB%‘{dr‘ %6‘“‘" ¥-an enbodi nent, first HER 414 nay

efromS|I|con 1K g RF c in
tpara A Ot gt OHTRRYE BBt 1 B0L HR N B e aaF Count B ring
418« zlﬂ%ﬁﬁﬁﬁkﬁ editk bf anenge 40/ 1 ﬂn\égﬁhoﬂﬁﬂi%@ R FUS L F ah@y #06ade from
and first HER 414 to achi eve uniform
sthicon. In an embodiment, RF couphng to first HER 414 may be optimized to provide mmimal
potential difference (V1 - V2) between substrate 406 and first HER 414 to achieve uniform

etching at the edge of the substrate.

[Para 48] Thus, the equupotential lines of the plasma sheath above the substrate edge ring

430 with respect to the plasma sheath above the substrate 432 are optimuzed to keep ion

A



etching at the edge of the substrate. [Para 40] Thus,

the equi potential |lines of the plasna sheath above the
WQapsve@se edge ring 430 with respect to the pPE@EOS2008/067578

sheat h above the substrate 432 are optim zed to keep

I onbonbardments to the edge of substrate 406 straight.

The verti cal ion bonbardnents at the edge of substrate

06 ensured uni form et chij ng[ with respect to the
bemb%@ﬁf@« m(}{ne pdps of gefstpigriBe g mlbkﬁg Igp ag\;ﬁaﬁalﬁwb%ggqrﬁ@em\ at the edge of
i 15 133

szﬁmtl{é? %%glé%bnﬁ?eed?{ﬁ ';E- hﬁﬁﬁgs aut:hﬁtessg% té’t??‘i%{l%n?%? t‘fﬁgﬁuﬂxﬁate éurm
plasmopproagssingsul ator ri ng 416. In an enbodi nent, second HER
426 may be made from SiN or SiQ2. In an enbodi ment, RF
{Paraddlpl i Rgshosr nsieé‘qznd 'i—ERathiﬁEﬁat)Zé redigptechilizedy todgpraadi odstrate
ence

406 anad0R S HOR B SH o TR RIE Y TRl dL Sra Ry Bymade from

SiN ofve| rtinegdgRdbient, e &PELY Riecd@HER e20ivag bO bpRelYa® provide
by-products, [Para 42] As nay be appreciated fromthe
A} %@P‘ﬁbd‘ﬁé'f?ﬁi‘é‘%ﬁ\n’em\ 3$) g@\xgﬁbsqbpﬁpéﬁth)fbwdﬁpw}dégzﬁ 426 to induce

d oupl i ng
*nc:lmmﬁtbggtg ﬁ{ol”t ﬂgg%gﬁgﬁﬁgﬂ ?%I%]anp 3%2{%:“?5&1 #iﬁFl-lléés bei ng

{Para %E PV' d@sdm‘ﬂ Ep Lg‘?ﬂ&l ﬁ%’n Q%Fﬁ%%ﬁ%{xﬂa&n&% S Sii tﬂg Y!} vEfiton provide
y' enpl oying | depen ent couplFings to a plurality
method§ iﬂd%nLM@m fngmumcﬁldmﬂﬁrwoap n&ub‘%tiahtﬂ iéd@enwﬁuym ephurality of
ut tr d| ng ani ng of p
HERs @9&;1%) PEY @gfi A 1f:»utrt B\é {}E‘ F‘égt nglglb WHHR %\d%ﬁ\ é ﬁ*m pﬁcﬁx dng mndependent

RF co@@®bgf Ofludalie; dTateedgenint: Rgifehiang e&rze&tm |c§w§:hﬁ@b@d@ﬁhd e without
I nexpensive to retrofit to current p asnma processi ng

wadinggiiicaaie of palraeus-oparieatithy Rovelid 6dgs o aﬁ*é@%é%ﬁhdesm of the hot
edge rgl%%%h‘%%ﬂ{ ﬂ skl Qﬁn@iﬂxe&%\é@( @{0 REEHEE L8 8 gQQﬁH U Sing
Here are alterations, pernutations, and equivVv nts
*-qummltch fall WI thin the scope of this invention. AI so,
the title, summary, and abstract are provided herein
[Para fi3Y coﬁ’q"hémlmmeev_amd hahipagh dendbecb'es tarsechtsoverd psafernet dnlediments,
there %%%R?{tﬁ}fg ' é}régpcgtg%ﬁ nélec{qgrrs %{1 s "é%\‘z\}égﬂi \61?11111 ﬂjﬁﬁg?érﬁi tﬁ@m\ SNLION.
Also, dhbeiaBLhadsy, and: di@!ﬁﬁ&rﬁé poeRle® hierbMELPERS &b ck RUE BdulMuot be used
Al t hough various exanples are pr ovided herein, it is
to confiedbRs e Hahe £ BT ERanpsaauipalse bp paied But Percantmapy sltemative
ways ¢ Lel; {ﬁgkhﬂg i t‘hp eBRBE G Ep?untin@u LW%?{L fzns Qe m’\: hddera 11}'0@@) various
hi app ication, a set refers zero or
ex ai‘npﬁns rge provewdsd haren hee tseetndddtthmshetwh eli@f!fﬂt‘ebd :Htxtewdevd argdhyatt Lionting

with Tﬁ]“%H%\ii Ha{hﬁ gl'& él ﬁgon ﬁpﬁﬂg{i {!lell?lé‘\t(ﬁpgﬁ(gi?loxb e(‘,"ﬁﬁ tn fﬁ%’l‘x f&;rﬁ! a ZET0 O more

items @Qbe deal BN Se@ford Bhdnded thai Me thiRntinugpepddd daiante Snapied as
he present invention. CLAI N5 What f@ clained is: 1.
d

inclt’x(ti,vfi)]]:;g,r Gmi @Wﬁ“ﬁf‘bé‘@g’g‘?"i’fﬁf“&ﬁ gRIv algntyas viphap the true spirit and scope
of the B{e%ﬁféﬁkﬁ&n@ substrate, said substrate being



di sposed above a chuck and surrounded by a first edge
ring, said first edge ring being electrically isolated
w0 e@aoe@Bsl chuck, conprising: providing a secoPdI/E8es/067578
ring, said second edge ring being disposed bel ow an
edge of said substrate; and providing a coupling ring,
wherein said coupling ring is configured to facilitate
RF coupling froman ESC (el ectrostatic chuck) assenbly
to said first edge ring, théf¥dy causing said first
What £4986néd 89 t0 have an edge ring potential during
substrate processing and causing said RF coupling to
I.  ble apdsciom recksatg slainthef, mn@etth@tj@epmr.mgmgmd\um{mmzzé subatrate being

dzspmk:)( bU\Sg(%,RULq\ Eque fgm::?g(tl gur ' ¢ m rln ia:?f tm{%‘ cgr,c ring being electrically

moqwd@nmfwﬁiﬂgmpn@w@@gng an |nsulator ring that is
configured to encapsul ate s |d second ring. 3. L
THEYIRBEHGECYT SEaTRg $3E FRIORE e oy ey “R&F%‘{/‘i’ﬁ‘gﬁ“ﬁ@“ gifpe of said
spbstrdt@Sliat or ring, wherein said second edge ring is
di'sposed above said insulator ring. 4. The method of
chray udmL a onhiplia amgs aherefri sagt Cdtrghmewgeh &ﬂmgglal gl hdraretdtedtt
coupt néla,,z Coarz]) Yﬁ?!lt ¢L ﬁ,aérmtﬂ clﬁg{‘?ks) éxasﬁmv&)? at% 5 al%r}e%t Ld%ilﬂ%&?{héb& cdflﬁmsf said
first ednk ammrd hawherdiarisapsteant mm:rng,umm@ ;mﬁa, dsoingedt @fusi@y said RF
rial .that inc udes at. | east .ane duct!
caup i%tﬁ ‘I’gﬂk}dﬂ"{gf@ ﬁfi‘ﬁf} Ha‘htd (_Fglﬂgﬁrﬁl E}HH%}VC%ﬁéb SCL‘L'B%{. ‘é He HH“ dmmﬂ
said subk@difhdbeedtfi@r ei n sai d wherein said second hot edge
ring I's formed of a material that includes at |east .
2. ohlee wethed pf dum | Sirhpcommisigingey iding as Psileen rgk ) gaonhigured to
. T Lfisglaim 2, wherein said insulator ring
{*nmpl{ fat Qa?d {[}g&h?& ﬁﬁgfer al that includes at |east one of
3. | *ﬁsuhahod ofdsier | Althandnguainizro8ding he invelhbo dngfwishrai mid second
o ierel‘g sai d |1nsu ator ring is forned of a nateri al
““1?%éi““ﬁ§F ﬂﬁgbéP‘Nﬁﬁ YTOWE of insulator material and
4 gquah&hodef S MRERAGk Ohd 6hahinolipe MACKEbM@AIFE niiterial that
power bei 232 deli'vered to sai d chick has a set of RF
mclud?%?é&%@ewe siipa. siligen nigads e silsaadiogile: of about 2 Mz,
5. aﬁﬁ%ﬁuﬁq?d M_&umap(:\{il%pu% am@(gm g ngtols fﬁn‘?&,{ﬁﬁ%mtﬁm that mcludes at
processi ng systém havi ng ﬁ processi ng chamnber
least coonf dogdned wﬁz@ﬂelm @mgmngnéwszmb&t rate, said substrate

. ve.a G
6. e§& g}i?%{ggi Lé‘élrﬂdﬁ \Sﬁ}r&,getm %%‘g%g?mw 's'lbls Lh{)dl%gﬁﬂ tt,?\.gre ﬁlgll? ‘)I‘luué of a
mmmms:mnaﬁ@@uefs BOIRLS dhsloThiG, siBQMNg: Bgd alisecanddedge
- i.ng, said second edge ring being disposed bel ow

e @eén%tfxo%gii 318 b éxthegti%sazcéﬁxgularor ring 15 formed of a material ahat mcludes at

least one of insulator material and quariz.

8. The method of claim 3, wherein said insulator ring 1s formed of a matenial that includes at
least one of insulator material and quartz.

9, The method of claim 1, wherein said RF power being delivered to said chuck has a set of
RF frequencies that mcludes at least one of about 2 MHz, about 27 MHz, and about 60 MHz.

10, A plasma processing system having a plasma processing chamber configured for
processing a substrate, said substrate betng disposed above a chuck and surrounded by a first edge

ring, said first edge ring bemg electrically isolated from said chuck, comprising:

Ht



a coupling ring, wherein said coupling ring is

configured to facilitate RF coupling froman ESC
W@ edoeoodosst ati ¢ chuck) assenbly to said first POQES2008/067578
ring, thereby causing said first edge ring to have an
edge ring potential during substrate processing and
causing said RF coupling to be maximzed at said first
edge ring and minimzed at said second edge ring
e ﬁxgi P g 95t segens e@frg Epg bei Ag dispased pplaw ﬁ\mggg@of said substrate;
processi ng system of claim 10 further conprising an
insulator ring that is configured to encapsul ate said
szemrpdnged@e vwhiergn sadl@codbhes p‘hasanmz ﬁm:reté sshngtasyBF empbibg from an

ESC (cg Li%d)‘tgé% bhua[\tgéeem r “ﬁ“ihﬁg%‘%’é; nng tgtb J)g ¥ %Imézg&‘nhﬁvmrt i‘t%“cr ring to
have ah Ieﬂ@s ridgSpotdit@l ilrAgNBLPRECR S fity S)Sd@Mekaid Raticdudithy to be
wher ei n sald first hot edge rlnq is formed of a
maxiopEdey Fad B ades e avd é%]méxp?qdeﬁéfm SHEPE e T ‘}-GBW,“ 2 said substrate
procesSiubl con nitride and silicon dioxide. 14. The plasma
processi ng system of claim 10, wherein said coupling

o ringlisnd pemednpfystenmel céstm‘a! 0 futthtr donphisidgsn asubmasing that is

conﬁ“vorlel t(?tncgag“rgi 1] smy wn& t{ e fin al um num and graphi te. 15.
PHERTYE priagh ‘Erdce?‘ ¢ ién1of clai m 10, wherein said

12, V\nﬁir\;ﬁﬁdm SiabehsSeg md,rrh@ﬁ clagge fulhg dogpliohpad iglilatr ring, wherein

mat al . t hat. |nchges aé | e st one of silicon,
said segpRg ?é i URECT FEROSEREPOSE FIE SR e, 16, The pI asna
13 W}Q%Q&%ﬁﬂgr{}&)éﬁ%@ms%n &t Ak Bl huRel Qidnsahd clﬁQleuﬁit @rmed of a
ring is forned a material that includes at | east
raterighBsiGholndsaal a6 enaat oydoal S e prd Siligon dipidep| asna
1. ph% g;s&»%k'xfn;gmcx%hggs%n S’ft “g1 ‘]02 %xﬁé\?ﬁ} xem e gtgfuggarlnﬂ%é )‘@Y%"Pui ofa
mater :@lnhat ofichivdes ul ko onéraf c&mﬂﬁtltls amnhtoiad NtuZmndJS and bepikasm

Ao S Sh T AL L R o5 2 o
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~about 27 MHz, and about 60 MHz.
16, The plasma processing system of claum 11, wherein said msulator ring 15 formed of a

and

material that includes at feast one of msulator material and quartz.

7. The plasma processing system of claim 12, wherein said msalator ring 1 formed of a
material that includes at least one of msulator material and quartz.

18 The plasma processmg system of claim 10, wherein sard RF power bemy delivered to sad
chuck has a set of RF frequencies that includes at least one of about 2 MHz, about 27 MHz, and
about 60 MHz.



