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The method mclndes providing RF powar to the chuck and providing a edge ring DC voltage
control arrangement. The edge ring DC voltage control arrangement is coupled 1o the edge
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edge ring potential to be greater than the DC potential of the substrate in an embodiment, to
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description, numerous specific details are set forth in order to provide a thorough
understanding of the present inventian. 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 unnecessarity obscure the present invention.

jo620} While not wishing to be bound by theory, the inventor believes that the ion
angular distribution may be controlied by altering the DC potential between the substrate and
the edge ring, thus optimizing the equipotential lines of the plasma sheath tor a given plasma

process. In an advantageous manner, changes may be made to the electric field around the
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is a critical requirement,



simlar to that of the substrate (e-,g., Vsc:tssir<st,

".' esEt Fait-: 0), angular ion distribution is
wasvestsé al [y uniform with a set of vectors PEERUSANE()72157

substanti al | y per pendi cular to the substrate, in an

i\rea of the th ange both t he substrate and

{0026} ho g é“‘i“’i“n‘@t i Pl s‘” ‘é‘ﬁﬁﬁ i © i’%‘f‘%%’ﬁ%@ PREYE By negative)

than th@lran b@i@l{f&?@{ﬂ& eych aprl & cat k: @%%he %ﬁﬂu A8n &t&ﬁmixﬂgn Emi; @18
contacts and tfenches with hi gh aspect rati os.

substinnald din-Leiorng evithad yet devdobes treetpilte p@théttmacmthf&eawmesedue

his o o R? BB R bt s DM APy, ERHRG Y T ARG Processes,

the cob@bt @X 8T Rhed loweRAR FuldmBPalehios bl tﬁrzm%I fdh feat preRedsOetd ) with
ake contact wi th another underlyi feature, For

miningsk ai¥plest aqrgssa wide vareey oww@tncwm@n equitends foLasifison, metals,

glass, alé]mm\{ saﬂttaqf fg%e&é;? g%t Q%&?ﬁ%ﬁ}%f&uﬁgg L%L%ﬂ[‘ighﬁs 3%ﬂ-as£l$téd @tuhmﬂ

or spuMedBg tihevhi i iendad usatierdiybde méte@i& lfﬁ‘ﬁl,‘l ﬂtehﬁbﬁbxye (e g mzde etc.).
resulting in a defective device and affecting yje el d,
Generplly 199 Breghprmacbpraig chepyied pawessdnt stisking the syiace of the
qubst:‘q{er ﬁx&f d§u‘3 u'eﬁt:'/\: ll"i\teail; h@ RS EE A Sﬂt?cﬁ%‘? el 3G 0LE Yff‘e Qlﬂ%%esrn order
I's acrit requi r ement
to ma@@%ﬁﬂﬁﬁﬂt&ﬁsd@ﬁf% USQ QTR QY Rikb The 1(103@@6&5 diithe o‘imtmlaﬁtgroztdss.
the DC voltage of the edge ring is r core positive
m@z"( | ess Regatihy 8w id hHEBt hSaB @Eutdﬂemgﬂb&bﬁrd&it&n{iexigmnm a
~j1?vtrate -'~d ), the angular io
apaamx§hmv§9lﬂﬁ@h}%ﬁwdﬁweéﬂ P& SV SERH ST BswF faaw o ﬁD&}’r’ﬁTf%ﬁ‘ﬂ%’U’im‘ is
show 1Wa[';&n@m§% ar?Em\ﬂS&H%E?cﬁ tHQtt \Icgtﬂgt tf“?( ;P4 Qfovk NE! h; Q? diagram of
substrate edge. Thi's ang ul'ar profile may
a mp“fcﬁr\ ehdgmpp:«il Wa'mra ¥ emamaia sydrh urkehwhtth&:[)é“qmmxyza of the edge ring

1% c.uh?t[ 13“30? ? ﬁirathdrhi wqa’%’I {1# &5 t!]é.tq \ét%nltnlrﬁ%ggg lézos\girtcg Vﬁ%ﬁ!gcneb\ SOUIee

RF Leﬂbﬂ&kﬁﬁ';ﬁ%&hz’s&ﬁ&‘;h @e&%sseammeqﬁe ¥AEHE LY waft a¥ BGHA! tie 888na
patible materials (e.g.”, silicon, netals, , gl ass,

densifyen aamp@g;n dy @:m)xp lﬂ-i-’ro As @xeaumhb mar;tmmhn:@mmrayc hetpphcations may

nv.o
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signalStipig h F-ab & t{ehen 0K HdeOHRt 6rch appif@neiahhy iﬁ‘qh@@ ﬁlﬁ" L@péshﬁeutmde
pl asma enhance a chem cal EJI‘ ocess by striking t

to be gigppdpdevieh respret tsybBE sienal el akighy @qg @hpi\i} B r@aﬂéiingmd 60
MHz. x*E*Fi o‘%H& @&ﬁ%&)ﬁgﬂﬁw‘%s ay Ig(glli%tfggﬁ?(?%l ?u&eu&? 12680 iﬁ\%l tuh[h

nore*susce actd N
respudt h@ alﬂmi geWredgnd fehecrehapraddu sgr |weeEsed100271
Referring nowto FIGS. 3.A-f3, a set of sinplified

j0028¢li agr amRa&RAW anl dphEhp@iateCRPETHLENE IRYveodRbesh Bl R&AB: upper
processing systemw th optinm zed ion angul ar

electrafest st wbrCquenily iopiaed tatuorapliagng é%mn erdgbdiraease (., etch

or dcﬁe};ﬁ) L\r%gtrht LR o MiRuate % LE%VX‘E d%u?ll cn;Bh ct (l»z qubg FRGLS ngb.s pane,

positioned with an edge ring 112 {e.g., §i, etc.) on an electrosiatic chuck 108, which also
serves as a powered electrode.

j0629] Edge ring 112 generally performs many functions, including positioning
substrate 106 on chuck 108 and shielding the underlving components not protected by the

substrate itself from being damaged by the jons of the plasma. edge ring 112 may further sit



a ca.pacitively= coupled plasma processing system in
whi ch the DC potential of the edge ring is

W@ psnesTsé al |y greater than that of the substre€eUSIN7/072157
general, a source RI' generated by source RF

O R A SR U R I ot

path (R aeddid ;\O@W af Q&iFl m&g; 1A% PERW QH%h)é:dUﬁﬁ‘Jiéu%ﬂ@ﬁﬁmmu a
certain etch |ca | oNns may require t he upper

confimirgdde Podante Q.bie cgpb@m&g@ewpmﬂed gs@g@tungd 13 throwgr RF filter 314,
el ectrode frequency .1:' signal within -20 K HZ thru
{003(1800 KHRF fikhen4 et a@dmeaiﬁipltﬂstxami posdeayenueten oftstwaated harmonic
R e BB S5 16808 00 s E3B koS v

314 uﬁﬁlde% 4 1z ch pbolilde 104 RAGw @Ex SBs:APPL! GRL \Qé‘ﬁuféﬁy rbi Qﬁ*ﬁ“ tb®e
t he upper el ectrode to be grounded™w t respect “to
selected, las gfelltane pRF ©iggrald. If mesqu@nbme@t mt,él}' i Bligl 34 includes vacuum

.__hgntioned ate set of.
retays, BBRSTIGS 7 S IEh oG R R T heBE 2f R RRe e Erasy Seae
mumé@?om@ﬂljt SHRSOBURRIhE RAARH LOthfsQiakl, 8inkk BEMBowekQburce 316
in order to process (e.g., etch or deposi t) exposed
SOUTCEPr PepSHBR Vet gt laC p@gmngluéﬁhggdg reent edntuepldy higher than that
of theSiRSLEY S Bl ARREBENE, ryPOSIALBNRSiA 0BG B e is thos

substatfiaCNn@l-ER forSe i8S 6% cBvRAwe Klﬁdte@ﬂe@bzﬁ:@d@m a2 of lower
| Pd<ge ring 112 generally perforns many functions,
poteniiy] cyusHinh Q?ep‘ﬁéi“fﬁf%ﬁf?zﬁg Ihéi?ﬁ%’l*?"&t‘@ i h@él»otﬁ»et% el oBergagoval

from gﬁE &%5@1 d'i [Jehq&q]% H{d ?(gh&orrponents not protected by

strate 1tse rom being damaged by the ions

lﬁﬁi'iggog?(e)gg%\éz}w) %gg ﬁ%?%ﬂ'{%&llhcgnﬁy%ﬁall? %m\m 5’1‘ ) ;a\i/\gﬂm ely

couplé®pl@sma griRedsitg Rbem)in Wiidiche IIXC geeialkl me&@aé ngg fedbi@ntially
provide a current path fromchuck 108 to_an edge rin

simi ﬂIiC‘ gt of the sgpshaled -2 i mwan— adsanit Padedgsiinppearitndi DC
oy AR 5, PYELS MRS 0,0 UL .

thus »\3}14 151&5&@@&3’%&% L@mﬂx&’etd rededy epx ogades adtteind abitorespéct to gmund},

L L T T
C ch,qlul,ﬂtﬁr angndr ibRalsHHRSoR 1 SWbL R qumi BnhNRtih alskOWSrerors that are
posi t |ve or negative current polarity to be sel ect ed,

substeagialve pérpasdiail pap hhd shgroadan dma ahthe phodiavberth abde b]}th the

r, 314 incl des vacy .armonics are., .
subsigls of 2 Sehe EndS ot Teh I FEmmdi Al BietRe Bictys oy e
aseful b[%k B s(&ﬁiplkf &6l ap i chhidhsDbacB AWRIchERWoB RckYnl hendlfes with high

ilter. in this case, since DC power source 3 16

a‘?ﬂﬁ%@ﬂﬁtes as positive vol the DC potential of the eel e

ring is substantially higher than that
{0032} It is also possible 1o, for example, couple the ground terminal of the DC power

source, in which case the edge ring may have a higher potential (bemg at ground) than the
DC potential of the substrate (being generally negative during processing, in an embodiment).
In this case, the angular ton distribution will also tend toward the substrate edge, albeit to a
lesser degree than when the edge ring is coupled to receive voltage from the positive terminal

of the DC power source (as 1n the case of Fig. 3A).

.y



of the substrate in a typical plasm process, Thus,

the angcrlar iorn distrib.itiozn profile isthus
w@EgnesTsé al [y non-trniforrmm, with a set of VRCI/USM07/072157

that tend to point toward areas of |ower potential,

, ucha t he strat This application is highly. .
"“53isef ul % & e‘ﬁgﬁ’@b}%f’f Fz?ﬁ?\?g‘? C‘H‘&r‘ﬁ‘?‘ﬁ% ROBEET ‘8"%‘6‘@3& be
\f)!“[dg@%f RN HAREE (SREH bk vah 083kl (Re{ 85 SUsDYo ROV ER ki Grocess

313, a sinplified diagrami s shown of as capacitively
substapol pl i@dnpm;agm{}@p@&t@gg mmge gy@m@m ey shéaploy mga{needback signal

inan %g}r?;ﬁ e -qn(tzioll,] g r%ﬁtbtg%gg{r%ﬂ%% bg volf{%«ssfg 8%“ Ie?éc{ t¥~§ 1%@:{“ 38 mw thexebv
allowM theagpripdate fon el dnatiffeR@eahdi¥tasRe %kéxﬂﬁ thd be Jfage of the
potential on the substrate during processing tends to
substiple charesi ve with respect to ground, and thus when the
edge ring is coupled to receive a negative potenti al
{0034fwi t h Rtegxpg@bodimg.gw turdf vo Ml:h‘eofm U,bi@ti ewgtihal bofrovhled by a RF

otenti al bstrate are

pm"“sﬁ%‘é‘t"a(h & éﬂﬂdp‘é‘aﬂa‘ﬂ““ %&Hkié (%é% ﬁez?m é‘ﬁ@tﬁl}lp i%ﬂt Popyer sotrce
deliveding 1 Sl drad teSoRebatanideal I dusunCivddh i comtloh oBthe @EgOfing

vectors that are substantially per pend| cular to the
refatbaib dhe BEeoiatigholghesrtotraie hethg Mayhtaﬁslm@@%nn Ao we ViR

) e ]

emboalf ents Ocﬁpct? Meﬁ“ia% grﬂp gzﬁ% P"%u sﬂ%?e& eq'ﬁwa {tl Teec%#grlay jirangement to
providi$@hiutaid ok Tm"l he S@ég’LQm @ g&@e Iﬁ; n@ mpi}l (ﬁﬁtﬂ Mmdlﬁg@h i:@plementations.

etching contacts and trenches with high aspect
jo03sf at i oS wiliR0BRIntdatibs hal BQnRRESIHRY & {fms bofeveapRE&ed

couple the ground term nal of the DC power source, in
emboifigicats. dwyeare ﬁé@f@@@@ permiotiignprepd savisalgntyi whish fall within the scope

of ﬂm{)%"; nrh( 10 {1 sgl i 3 ( %o%e ;1%[&%l‘fﬂg)i}u[m an Ht] ah%%a?% % EL gfL of

ener al i Vet dr
in1pkﬁllml¢1@§$1h mgth dd& aad aﬁmgdsdmm tBt prc%ﬂt ﬁahtﬁzdiﬁ&ﬁhmﬁﬁﬁx arious
angul ar ion distribution will also tend toward the

mm@&ws PaRTeelEEn. hisgeiepdeiothat thpsegyampiya §r SRIstEYP Wit
limitid (hgztﬁ g&g (%t 1 %e zﬁT &ﬁﬂﬁ l ﬁﬂtl&%&ﬁ@%hg& i3 ] xloK ﬂ&? hfefal‘?xgl’otl E-gm enience

ermn ower so rce
and sl&misdanmﬁm Feirgplo@A)o cdsW: 20084 tﬁ%aﬁﬁ’a PETELUSR0 O GIAR 15[%’6:55@(1 in

1500331 L an enbodiment a.feedback uit is ay ,

the Ll%%vlz&%fae%e *fﬁﬁﬁ?*ﬁf@fi e ghegetioy g 'a‘gsn%fi Hws &g H§?‘Pé‘i‘%‘$ as

incluckMAIE L cRBY eMB0NS, p@%dtﬂgm{« NG VRGNS Q‘ﬂ?%%h%t &e % u@ E"ﬁ* rit and
process substeps). The nonitored DC vol tage of

scopesy st rasest meynthe. Emm\@ym aﬁhfatgﬂneb@ma@w sngnadm hdbrbialm

I opri at e co it,.to control }é

deser RPN BB D8 AL B el o P By ey DG Fr s

Fixel aAPPHOPE { Q&M 10T Aot NQRSK Y Fiak QudIE ofRl PladinR @ebhe@WeY: systems
if the DC voltage of the “substrate changes,

may be used (e.g., capacitively coupled, inductively coupled, ete.). This invention may also

be used with substrates of vanous diameters {e.g., 200 mm, 300 mm, LCD, etc.).

Furthermore, the term set as used heremn includes one or more of the named element of the

set. For example, a set of “X7 refers to one or more “X.”

{0036} Advantages of the imvention include substantial control of ton angular

distribution around the substrate edge. Additional advantages include cleaning a bevel



100341 in an enbodi nent, the DC voltage, oftl the edge
ring may be provided by a RF power source (e.g-, a
WO R@O8f0a8¢ source that may be different t orn PCBEURB07/072157
pomer source delivering RF power to the | ower
ct rodez Thus, DC vol tage control of the edge rlng

P‘“““ifé R r‘d“”f‘ﬁ&”ﬁ@"ﬁ%‘tge‘?ﬁ“ﬁ%’ ing fhe aSTRUBOPT it B iglpi s
substhinygl of the techniques of various embodiments

di scl osed herein, and the actual edge. ring DC vol t age
{0037¢ont r ol Hanmﬁsgénm&exwplam ouba@heaisenadite hdvenD®, moditications

and "‘?"}%‘F‘&%H‘é‘}‘iﬁﬁ{"f agiﬁ 2@ g% I%ﬁggiém ﬁ g@%{eﬁ q W %\fgﬁxfz NThe Wﬁgi n the subject
and sREEH WEHRLhHARG el TP tfomﬁ@Mﬁ;ma;kmm ef erred

embodi nents, there are alterations, perautations, and
equi val ents, which fall within the scope of this
invention. It should also be noted that there are many
alternative ways of inplenenting the nethods and
apparatuses of the present invention. Although various
exanpl es are provided herein, it is intended that
these exanples be illustrative and not Ilimting with
respect to the invention. Further, the abstract is
provi ded. herein for convenience and should not be
enpl oyed to construe or limt the overall invention,
which is expressed in the clainms. It is therefore

i ntended that the foll ow ng appended cl ai ns be
interpreted as including all such alterations,
permut ati ons, and equivalents as fall within the true
spirit and scope of the present invention. For
exanpl e., although the present invention has been
descri bed in connection with Lam Research pl asnma
processi ng systens (e.g, Exelan r'a', Exelan.'r'>a-
HP, Exelar a ' I-1PT, 2300 r, Veasys r Star, etc.),
ot her plasma processing systena.s nmay be used (e.qg,
capacitively coupled, inductively coupled, etc.), This
invention may also be used with substrates of various
di aneters (e.g., 200 nam 3 0 mm, LCD, etc-).
Fu.rthernraore, the tern set as used herein includes
one or nore of the named el ement of the sett, For
exanple, a set of "A" refers to one or nore AT
10036 Advantages of the invention include subst anti a
control of ion angular distribution around the
substrate edge, Additional advantages include cleaning
a bevel 8 WD 2008/ 005756 PCT/ US2007/072157 pul rmer
during an in situ strip process, optimzing the plasm
process” and inpro in substrate yield. 1' 00371 Having
di scl osed exenpl ary enbodi nents and the best node,
nodi fi cations



and variations may be nmade to the discl osed
enbodi nents while remaining within the subject and
WG pI0BH005766 the invention as defined by the fol PCUSZY07/072157
claims. 9 WO 2008/ 005756 PCT/ US2007/072157 |ILA t_MS
What is clainmed is | . 2 ‘ ‘%]asma pr ocessi ng
chanber, a nethod for pr 3’&*’%@? g a substrate, said
What 8UASH.ate Dbeing di sposed above a. Chuck and
surrounded by an edge ring, said edge ring being
el ectri cal I y i sol ated from said chuck, conprising:
» provi edge.
L P RO SRS RS RERUILIS B0 SRS e
being Bepu@ldtAEee 1 CRRY @k %@ﬂ’rm@m@@%?féﬁ D&t NE GoldRlded k@ hsiakd
“edge r|ng to provide first vol tage to said edge ring,
electricaldy | sp aﬁ@gi from sailghedkgeowpngngavi ng a:rn edge ring
PO &RkL Ak plasrra within said plasm
S%&Q" é;h H &S‘%ﬁg%m{]&l&r bcess said substrate, said
s ph&ﬁ chai en bﬁlm@ Do Qeﬁse@cmm Srafksetd gad eE RO RODC voltage
vol tage control arrangenent is configured to cause
contrl grrangegyat Peing cw* ehto s1d gdge pisedy Betv&%tfafaﬂ Y9taggipataist glge ring,
o I S, whi | e processing
le“lltﬁ’agd?mgg%g%}é? &) i ?Lgdwsr%@#@cl aim1. wherein said
eggeratihinm mmmnag;edammm pracesamgehmnber tb modscmslaem daubstrate,
.ter arran source, said RF.
said spR ik i BGOMET P i S0 B L gl is
confidir@BioaRdsSal cﬂer@@lﬂg‘@%&nﬁ QUEER suleiaB] Beshi &f » @i(%é‘{és%xal of said
‘Wherein said RF filter arrangenent is configured
substratetvelnlsatrecessingagit edb darenoni ¢ RF energy fromr eachl ng
said DC power source. 4. The nmethod of claim| wherein
said RF power has an .Rh f'requency in a range from
2. aheyimedQdkdizide a@@é«ihn&@f@lﬂﬁﬁé fn@ DA L& R thedoihraabahdh
| wherein said RF power has a set of RF . reque:ncies
includeR an REj fHigr giesseatent ekt DERovas souipppaidir I St T o uls being
d;&peM&% bjﬁ‘ﬁvecg'&mdnagc nﬂggﬁc?%é@f[ﬁ"l ;‘%WU iam‘w‘“"“ef ein said
processi ng”cha represents a capacitively
coupled plasna proceSS|ng chanber, 7. The nethod of
|g§I m 1 wherein sa| d dn&: . rocessi ng chanbge

3. B @g‘cgmdsofé, im 2 wher em sat ter arrangement 1s confi Uured to attenuate

unwanted harmonic RF energy from reaching satd DC power source.

4 The method of claim { wherein said RF povwer has an RF frequency in a range from

about 20 KHz to about 800 KHz.

5. The method of claim 1 wherein said R¥ power has a set of RF frequencies that

includes at least one of 2 MHz, 27 MHz, and 60 MHz.

6, The method of claim § wherein said plasma processing chamber represents a

capacitively coupled plasma processing chamber.

7. The method of claim 1 wherein said plasma processing chamber represents an

inductively coupled plasma processing chamber,

)



i nductively coupl ed plasma processing cha fiber. to WO
2008/ 005756 PCT/ US2007/ 072157 |s. The nethod of
W@ @BMv5736 wherei n said edge ring DC vol tage coPE€T/U52007/072157

arrangenment includes an RE power supply. E3. The r
met hod of claim| wherein said edge ring DC-voltage
control arrangement includes an DC power supply. 1 O.

8. Thee RREDRCLQ .6l dMckinf I DQE nlnnmu dliyy %%@oﬁz@@c&p@sakum
circuit configured to nonitér said DC potential of

includsa il REylester atily wher eby sai d DC potential of said
substrate is enployed as a feedback signal to vary
said first voltage when said DC potential of said

9. Syhshi-i® GhangeSwherdik. qaidnedae E’ﬂn@i’tﬁa vREQR ORI MG rangement
chanber, a method f sr :reducing pol yner dep03|t|on

includgs uRN: eoweredgalyof a substrate, said substrate being
di sposed above a chuck and surrounded by an edge
ring, said edge .ring being electrically isolated from

10 S aihd nﬁékiuﬁlk}f e 011018 fuﬂiiz@@ndﬂﬂmw adieaﬂ)aBEc@@mmonhQu&aiud monitor said

providing a ed %< vol tage contro
DC P‘ﬁkfﬁfa’ﬁ @Em*d shtrategyheyel ug«éd ) @ﬂ%db of pusgibsegigis gpploved asa

feedb?(fkre‘wﬁ?%%v el G Hg!uf‘e% A&y &?d dc %%tifﬂ" A%k BERML Binges.
rrn ting 1n sard

st voltage to sai g, res
edge ring haV|ng an edge ring potential generating a
| as within sai | asma cess nber to

il lhbﬁé’ agma gr@e%ﬁ"xﬁ‘%g{a Dgrs a ;ggrac? B8 U{..,g‘éé? VAt ‘1c~|~,fgdepmumn around an

edge &faoﬁlﬁwg Wi 8Bl BkiRdaRpEdAH R VAlLRAR GARLHAEA by an edge
arrangenent is configured to cause said edge ring

ring, «pgigmenmt hteamtﬁéec@itffcﬂgmmted from said @pck, comppistrgnt i al  of
ocessing said substrate so as

8”“’5‘%1% Eiﬁ“““‘ﬁt :hi& g@“ﬁ angl e of ions disposed in a

Vipedvidihy a e@fe SR DUedgReOfoBRl Brraubalehatfidled@edanpDasCldage
toward sai d edge of said substrate and a ay from said

contrad @g@ngqn;&ﬁgat being couplahie st tlad rige te pavideirsrdieas 1o vl gice ring,
resultﬁgqgr{ § ng(&%acyﬁal\tn?tg%} & é{n%' ;b%fnhﬁpge”em | ncl udes an

er- ar rangeren Wwer source, said RF
f pbhcesingy 4 lageawaitti ﬂbﬁlcng asneH pzpoasﬁkmeh;m@*no saddsseaiesubstrate,
ring and said DC power source. 1;3. The nethod of
said SpHRIA RS IEr T Ua e 1 D pligeingip! grgngement is

x,.mmgﬁ&f QUG &A sl el LBOYRIR BRI BT AR IR A5 BhichA 0@¥aid
substrate while processing said substrate so as 1o cause an ion incident angle of tons disposed
in a vicinily of said edge of said substrate to be biased toward said edge of sard substrate and

away from said edge ring..

12, The method of claim 11 wherain said edge ning DC voltage control arrangement
includes an RF filter arrangement and & DC power source, satd RF filter arrangement being
disposed between said edue ring and satd DC power source.

{3, The method of claim 12 wherein said RF filter arrangement is configured to attenuate

unwanted harmonic RF energy.

tl



WD 2008/ 005756 PCT/ US2007/ 072157 14. The nethod of

claiml | wherein said plasma processing chanber
WO BeeEM s a capacitively coupled plasnma proR€EER97/072157
chatriber, 15, The method of claiml | wherein said RF

trelue acy iin a range from about 20
4 jlby f*%da%gm g ORISR 3900 DL ECSPR SRR PP
cdpddmmﬁ.ﬂ}%k)féd%)@flagm b @i ROWRImas a set of RF frequenci es
i ncl udes at | east one of 2 Mz, 27 MHz, and 60
L'Il-fr 1.7, The nethod of claiml vvhereln said
{5, Blng gé:ﬁaémnlg \gfg%glbiﬁeéxdclﬁgr esgqmign rfkmléerlﬁg?%d\é% nge from
ﬁbouinQ{IW}indbo\’i‘"‘:ﬁ]’(ﬂkﬂzsal d edge ring DC vol tage control
arrangenent includes an RE power supply 1 ?. The
method of ¢ lai.m 1.1 wherein said edge ring. DC
Y 1t n, C e e I
6. %E ﬂ%@h( OQ dl‘ﬁ}n lata&%n %ﬁ ?%%{WF‘BW?I }{5 Sgtt iﬂ ﬁr@&&f}gx?%\’gm
in{,‘iucﬁz« i\ﬂ&ﬁﬁ@a@kom N D700 Rk guredvie. noni t or sal d DC
potential of said substrate, whereby said DC potenti al
of said substrate is enployed as a feedback signal to
7.V il Mal s Hollssiy I
17 AR el MAAEE et oRng BREARY Bre@hisan
inducthdwberpiedapt mmm&:ﬁmgm‘n@mbssi ng a substrate, said
substrate being di sposed above a chuck and surrounded
by an edge rir{g, said edge ring being electrically
18 1 98k &lathd dromisaldyrhsg k;a;d(é(elnp hh§ MRG0l F&Er@\éhﬁ’thﬂ er@lwmem
) power to said chuck, providi ng a edge ring DC vol tage
includss At Ryl poaver amgédnent , said edge ring DC vol tage
control arrangenment being coupled to said edge ring to
provide first voltage to said edge nin& resulting in
19, sahdnRegR) dlichgmhawiigeidRaeddge b DPOHERE kahird! arrangement
_ Cgener ating a plasma within said plasma processing
includen anb¥r pewriprdléss sai d substrate, said substrate
bei ng processed while said edge ring DC vol tage
control arrangenent i ; WO 2008/ 005756
20, PCR: WSRQQAHRTERHST fuabafingudied atfecdbatisa st dnigged td mgnitor
X otential to be |less than potential of said
said Iﬁuﬁ%‘??%ﬁ | of sc;Qm P‘i’%"‘ﬁ?‘o‘t’fg%‘?h éaz Dﬁ(dpgt&xgtg{l ngcgm i substrate is employed

as a feedback signal to vary said first voltage when said DC potential of said substrate

changes.

21, Ina plasma processing chamber, a method for processing a substrate, said substrate
being disposed above a chuck and surrounded by an edge ring, said edge ring being
electrically isolated from said chuck, comprising:

providing RF power to said chuck;

providing a edge ring DC voltage control arrangement, said edge ring DC voltage
control arrangement being coupled to said edge ring to provide first voltage to said edge ring,
resulting in said edge ring having an edge ring potential;

generating a plasma within said plasma processing chamber to process said substrate,

said substrate being processed while said edge nng DC voltage control arrangement is

i



22, The nethod of claim 21 wherein said edge ring DC
vol tage control arrangenent includes an RF filler
wa@ewangesent and as DC power source, said RF. fPCT/E82007/072157
arrangenent being disposed between said edge ring and
.said DC powe ource. 23 Th thod of .claim22 ,
confi %g{? 18 Gau %a‘iatf{ sefingpgeny izirtgﬁ)ﬁ z%’é lan @:S[f)% éwfqn&alrz Agaidgubstrate
while tdR0AL &ig WAWRRLed harmonic RF energy 24. The net hod
of claim 21 wherein said RF power has an RF frequency
in a range from about 20 Kl -fz to about 800 Kliz. 25.

~ The :nmetho f cl.aim 21 wherein sajd RF power .has a
22 o dfe gl e Bmerior B ctae i grifle- doeP (o GRan e
includes an YiEHater daMdment s SO M&ver 2burcd Raidnet hRg Sfangb@biMbeing
21 wherein said plasm processing chanber represents a
dispoedpgbieshvaidedes tipg aed piid DS prawergpeicessi ng chanber. 27.
The :method of claim21 wherein said plasma processing
chanber represents an inductively coupled plasna.
23 proeessicigiehamiiervhat8n sTideR Blithagrbenbaiinedl gohengiaftenuate
sai d edge ring : DC vol tage control arrangenent
unwaytgd PFERiGhY REergbwer suppl y>. 29. The method of claim
21 wherein said edge ring DC voltage control
arrangenent includes an DC power supply. 30. The
24, | Ahoetdied afclahd inBteih urtliEF powel ludian g Fardpedbaak range from

..clreuit confjigured to nmonitor said DC potential of
"‘h‘*’ms"gilﬁlf’éﬁ’dﬁ’l"i“a%{g’%ﬁﬁher eby said DC potential of said

substrate is enployed as a feedback signal, to v>ary>

said first voltage, when said DC potential of said
25, sUbswretiodd ofchramgidsyherein said RY power has a set of RF frequencies that

mchudes at least one of 2 MHz, 27 MHz, and 60 MHz

26, The method of claim 21 wherein said plasma processing chamber represents a

capacitively coupled plasma processing chamber,

27, The method of claim 21 wherein said plasma processing chamber represents an

inductively coupled plasma processing chamber.

28 The methad of claim 21 wherein said edge ring DC voltage control arrangenment

includes an RF power supply.

29 The method of claim 21 wherein said edge nag DC veoltage control arrangement

inctudes an DC power supply.

30, The method of claim 31 further including a feedback circuit configured to monitor
said DC potential of said substrate, whereby satd DC potential of said substrate is emploved
as a feedback signal to vary said first voltage when said DC potential of said substrate

changes,

t3



