APPLI CATI ON FOR UNI TED STATES LETTERS PATENT

BACKGROUNDOF THE | NVENTI ON [ Para 1] Pl asma processi ng
waymbemd4have | ong been enpl oyed to process sSubPSTL/DS1068068144

to produce sem conductor devices. During substrate

CAERGEmRBORAN r S TES 1A TAERS BRawnnit

create a processing environnent that is conducive for
creating delicate sem conductor devices. Generally
speaki ng, nMaNUSACKYIROENTRNFIEE INOENTRatNe a
processi ng environnent in which the conditions are
fParadili f or Midsmacralersippsyicosdyse onulsst paploved pawgug}. substrates to
prod ufﬂ‘f&%l{ W\%E%r ¥k:\ g c& g%\. rpw \%Rg atté @x@% ,thngt u%%xo% 0? Hk Jﬁambw have
rocessi proces nmay

to be clagsenidaiow |&ft@ Emfu)'(lv L'{Eﬁu\f) &iﬂl :h lokddy @3 dk,Sl@ usgﬁhtﬁﬁsms&zgumlumm
shows a sinplified block diagramof a substrate
that mpfroaé'éésﬁ g cisavng delirainsenarndacteudaiqest Senpslly spgskinged
nmrmp\@nﬁ &9 ofdl r@&]{]ﬁ && M ?gk@t %v’pagﬂﬁjﬁniglgﬁQ)l \a]ig‘g} W CBA R8s are
essi n ivered into
umioan mmﬂ$1 an@rmmﬁmsam, In an exanple, radio frequency
p 110 may he fe processi.ng chamber 104
[Paratly, ah AV GETRELT AITE CHICKOMDERDS Broded g eHARBEHmber
dm1né]-gﬂm15§l‘3 S FREPRR Y BB e DA RRAGIW. 1T g&@ﬁ?tdi%!%&@ws[@l}/i Re1 shows
del i vered into processing chanber 104 via a gas
a simplgladidook dystmmi B0RDsttat: pooduoe epliasmeent 140 WMrubkrawaido is

p}di;ﬂ(g%?ﬁﬁ&)oﬁ d‘U%%E‘%&%ﬁhﬁ@g ?F%@g &f@?&%g}ég%e}?ww hlgdmbe: 104, Power 18
delivesQNiitd hro0S s lchinb A1 106 e 36 ki x:SRARedio A ueRIIRE) pbldt 110 may
across substrate 106, are uniformin order fo provide
be fedanipriproensimp cberekyi NG vanan elenmsttic thvckp r\sgbiwgirpgyssing chamber
104, tgéJRIS oate{am]ag %}teﬁ@%’@?{% oas, qti'l?chtxﬁfx Q{?dqu%fe%ﬂ{n;c}. pm@ﬁsmg chamber
cthanb rons W thi'n e

104 v ﬂnﬂﬂﬁﬁsh% ehaghen? ab ep: @tﬁzuabidymmoma; ulkitio rxy ihiBradinwith substrate
nple, the radial flow of gas may cause non-uniform
106 tfdii’r@fiﬁ‘qetﬁﬁ’%¥1€5ﬁ‘3‘8fcoﬁ‘é‘éc“fﬂi?r6wﬁ“out t he processing chanber.

| t ) )
{Para Ignanoﬁ g‘{ rﬁe@@g@r‘%‘%’e‘: &ﬁgﬁpgg 0‘8?%?%2 Sf}dﬁlg&(: ﬁﬂﬁ%g}m_:fb% ACTOSS

substibecldisee ampiulmp irldided 19 pusudd b yailtecapedesaingyent tamdéor

cente ubst ra ngly, the gas exhapst
proce g RPHE bt o OB aft '8 Gl °F Pt e eAer |0p e
condilii @@ge arf prb&ﬁmﬁUQﬁixﬁ@i; Qre A%afy h&SUhior zﬁ he, aﬁ@aﬁ‘iﬁ% BR radial

non-uniformy distributed across the surface of

flow of s tragtcauselnenamifoxa Mt@i}utmhe‘af gasthraehbet thess*acgt@n"@e:imnber
t he
In ;mo[tﬁé ‘iﬁlégﬁb@é %hzg ‘*8;}8&‘5?‘6" DN lé‘f‘gmé‘ %ng%#ﬁq?g\fmm cwnu

chamit Q06 $Stauge € Piinp QRIRNisublBY IR &R Kk HIBhE SEMEr & the substrate.
transformer coupled plasma (TCP) source. Fig. 2 shows

Accorgingilypheeds|csbrustisdyiirauaipeg oyt sbdoiiged Aprt T(‘S‘H yeRier pobe edge
of tlm%lbxih%l nga b 1838’? RO 853 ﬁ&‘f b@#gﬁ! L%?m%i S:Piaﬁ)%r rdcw%uRE: ﬂgeus%?isic»: of

| VETBNVI T ectrodes
the suSﬁtaﬁQf }n an example, the gas may be less deme towaré the edge of the substrate.

[Para 4 One method that bas been employed to create a more urgform processing
environment may be performed using a transformer coupled plasma (TCP) source. Fig. 2
shows a stmple block diagram of a processing envivonmenat 200 wtilizing a TCP source.
Usually, a2 TCP source produces an inductive environment. Thus, instead of electrodes, set of

antenna 202 may be employed to dehiver power to the processing environment.
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antenna 202 may be enpl oyed to deliver power to the
processing environnent.[Para 5] Wthin TCP source,
WEk@sHes1206 may be generated with a doughnut sSPEPES1008/068144
forma toroidal processing region. The toroidal
Para ‘\r}o? |e|sz»\ Igs %g)l qugﬁéte 5’%%}8’? %%m’x ag@gsl’xmgét}f lﬁs\/{f qughgyt shape to
form & ﬁﬁéiﬁh pd'br.f dsUak 9&!1{9{ Of tiel 1Broiddd %r&@ﬁ%t feQI% BBt ROL vl diffusion
qui te unifornt | arger toroidal processing region nmay
profil @ﬂ'ﬁﬂ@c@ :‘ﬁmmi@é dﬁmﬁ@r&’mq@m@e&@ lngsaéﬁmumnmﬂie the conditions

I e r %S {I;l
may R REHFlE RS et Lok eRERRRR LAt DR af e Y mpre aform
procesligl @8ULhSeMM REWWE G ket BIrEIaRL p?‘éi@tﬁqadkﬁﬁd)lym’ﬂf Reuee e
associated with such an arr angenent nmay not be
ﬁﬂﬂﬂ*‘rﬁﬁah%Plal‘ﬂlfy"iméa@mﬂ andhihg dilectahyindent oy lwagr: bccordingly, the

cost "?N%‘@FI &i\l{‘% l5¥1 qﬁnlgﬁm &Im 8% o g%h&l: Lﬂlﬂg"\@ﬁ hlgfmir & engineering

may berhodiamay ,tmﬁ@dﬁﬁ..uint egr ated steerability arr ay
arrangenent for nmanaging plasma uniformty within a
pl asma processing environnment to facilitate processing
of a substratgghe; %%%rk@.e{’ﬁ?”ﬁﬁ& Relr Edﬁfmaﬁ array of
el ectrical elenents. e arrangenent al so i ncludes an
[Paragijr ay Ghe gasniin} edtoy 8 dﬂ/\h&lﬁ(ﬁhmemh@ arinvargraddd steerability array
el ectyical el e nts and the arra as injectors are
arrangenen, L gangeipg @ wlaém PHPIEY MY mo“? plﬁnéfgwéacesg e SHYOMRH to
iamht@tle%%@n&ﬁ@ hP@SLQsttrﬁt@ e1hé Hfr%k.eiﬁénpﬁu 9}'61@:-55@31[ zﬁ%f@i&%n%k 8ments.
substantially simlar. The -arrangement further
The ajr mt@geuetesﬂa(mnahwayamﬂmpums el whendi the duiat olorlectofal

ctemelyfNaf ¥ Slo R Bhestis P A RRT B2 1 PIRAR bl Fiafip Mions

cach plA@uARERY: FhhdM RSN & [Ganld Quoadbdiag Eﬁ&tdnhﬁxm gnliRgathe
renoval of gas exhaust to maintain a unjform plasm

arrangeagnbhriiet mchdeha yF: %ﬁamp}m@ceéeﬁwgn@mviuabﬁweﬁtﬂw P
PUmps %Ib gltalgé)&\{i)etﬁsa. rtXQ h I% ‘II}T\:[agie*%Q ERL&Q lrlié)}sé"lé p‘ﬁl}lrge nﬂga ylb
mjectte! Tha h&mﬂ eflptopd ik m)mmtmed wcppbtaef lotdleemove rf |ommxh*mst to
whi ch set forth in h@ cl ai ms herein. These and
maintg h‘éi““tpéﬁﬁjéfkégl fofiop h“émﬁ? 8 SRR AVERE BRSO EL.
Paradﬁsc ri Bed &\ er@&ﬁ e tahiks REL AW m’xe,noitihg nB8L 88 Giments %f the
description of the invention and In conjunction wt
nv exmdnedtﬁdbiadvhermn ﬁmcglsmesmtle&ﬁ) DRESCR RTPON ©OF itdation, which is set
forth E\Eﬁ ?/\)a&‘}“%’fl eé%gng?%ne angd Wb §ag:§) e\ll\;ggi 1%%3{ qQ$1H1I1$xaelln:i%ﬁ wilili ﬁt Sgecrihed
i mamer 4il 50 e dehlc8AEQFRABY bPGe %@%&9 ﬁltﬁﬂ(imhﬁmm&ﬁ;th the
ke reference nunerals refer to simlar elenents and
ffﬁiowlngﬁﬁu@h. [Para 9] Fig. 1 shows a sinplified block
di agram of a substrate processing environnent.[Para
10] Fig. 2 shows a sinple block diagramof a
processi ng eBRIFODEBORIMIIIN Orar TR BSQWIRES

[Para 8] The present invention is illustrated by way of example, and not by way of
limitation, in the figures of the accompanving drawings and in which like reference numerals
refer to stmilar elements and in which:

[Para 9 Fig. 1 shows a simplified block diagram of a substrate processing

enyvironment.
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[Para 11] Fig. 3 shows, in an enbodi nent of the
invention, a sinple diagramillustrating a top view of
w@eoove@adr at ed steerability array arrangenment . PCTRPHR2008/068144
12] Fi g 4 shows, in an enbodi nent of the invention, a
ectional view L A1 inte ]pat ed steerabili ty» .y
. am S A %%ﬁtb;mqi@, 0K 4 %x@i}g a BOSHBHE SovogRent within a
T{jpg%gmgdl ment of the invention, an exanple of an
|ntegrated steerability array arrangenent with a
{Par addrh ce nm é %@@ws ilgan aﬁwbaﬁlnxmwag EDeDESCRISBTpION@Fam illustrating
resent jnvention will now

8 10D FE0 G008 PR E A SETAIY Y HFBEBFEhce Lo & f o
[Paragigpodi mRNUSHbRENHSah caBoliblcustf @b @t chfod he @SGormAAY I8 of an
drawi ngs. In the follow ng description, numerous
integraigd siepiabil e praRyY sECEMSBE forth in order to provide a
[Para ll}{flr Oggﬂra%ﬂ&'; u‘?rz]h 'eﬂ%m&ﬁne&apgl R ?ﬁ%ﬂﬁ n} Qg%% ?ig ‘of lnt) fmemaied
steerabiad axﬁek!gEamﬁgemﬁﬁt witlyg péncentrimaynfigupli@ct i ced wit hout
sone or all of these specific details. In other
i nstances, well known process steps and/or structures
have not begry desgs bE%@*ﬁ'zlﬂzﬁﬁ@lﬁm%(ﬁﬁi‘%l?im‘? not
unnecessarily obscure t resent invention. [Para 15]
{P.im\}ldﬂl oud hentxxsdmnmﬁ&omm&l dewd‘tivba;dibhéﬁ:eﬂﬂ#ﬂiéhwvmkunce to a few

ncl udi ods nd techni ques. |t shoul d . be, kept in
enboizat o el IR S SrEGHONS SoeuTas. 4 tedp LEvie
descnﬁﬁ&%ﬁﬁk%@ sba?@ﬁr B&&:‘i%‘é‘ §et%ﬁ9 PSIeF terp@@'&i@@k %ﬁﬂ'&@hu m

corrput er-readabl e instructions for car I‘i/l n(g
tmdemasedlmbtdw@mtz@ ipfentineg. Kinv@rhﬁuwe'ute@tchmm taroae shige@th the art,

hat ﬂ?é’r‘f?%g% : ‘I}%@rﬁ may éen%"t’“rtéceg owa[P 8}{,&@3&& G, Ca‘LIII og”&xcfsg gpea,xfécrgﬁ’et'niq in
ther BishRtesl REMEn&kn GARRU REpsaddabl@uiredhald ol bedil REEMIGd in detail
conmput er readabl e code. Further, the invention nay

mmdaw @dwé@Wﬁ%plp]ar(ﬁ’ﬁugéﬁ‘eﬂ@?“em‘@c@iﬂltﬂ“ng embodi nent's~ of
[Par adll'kj %gg&i{:p %ﬂ?ﬁ&@ﬂt@ QP&{&% @t{iﬂ?ﬁﬂﬁé@aﬂxgﬂgh igh Eyggliz(iéﬁdds and

i cat r ama
technipesd di m{m@l b@k@m’txoﬁku;ﬂhﬁhﬁh@fmﬂmmd mipdn tlise novdesangdses
of su& g@r atus includ . gener al - pur pose conput.er
manu e dbma PRt UBPHBIE A T EEYInD \ihE ﬂ%‘ﬁﬂ\*‘ebfﬁﬁﬁiﬂé? y
instruBf QL e n Q:t @ﬁ%ohﬂ@u\‘ﬁ% tRe &QQE hRabdi@far@stored. The
conmput er/ conputing devi ce and dedi cat ed rogrannab e
mmpmrer mad:t de mﬂdqanemaf orchtdeefor ardiopls, ieasdmmdpas:mt aagnely, Hoto-

nts t he i.nventi on. Jf n one a

mamx?ﬂg Pwécal A é}HJ(ei: é{.’!{mﬁm &0% “H\?‘@Hedij Liﬂ%p@pwn g’éﬁ”ﬁ‘@é wawgtuel readable

code, Sft&&mbmd inkdntlon hBOMES &Fel RoRbH8Les & pﬁ&hkﬁ&%n‘i&fdﬂnmts of the
uni form processing. As di scussed herein, steerability

invenyiesf. epghappaend mayi fdpdd ¢iyc u@i@ﬂi@ﬁiamwtﬂﬂaﬁ OFTHWSBEWFT&@ﬁ dp carry out
rol. To a hi eve s

tasks %tFrgaévnn O eéqilé’l%gwftém ?}gg}xeszé\ qnl% ?ﬁl%ias o{ Tgét:x fap&aﬁlu%/ ch? ng a
generfilfh@fosdobmplifer hiabnd £&t{@d’§$&cﬂ@%@nﬁht ; @BPLE ALt KR Qkly
prUUTEl{JﬂQtI‘n]:E‘(? gug:ll }nyay ?gciude a combination of a computer/computing device and
dedicated/programmable circuits adapted for the various tasks pertaining to embodiments of
the invention.

[Para 16} In one aspect of the invention, the inventor herein realized that steerability is

required 1n order to achieve more uniform processing. As discussed heremn, steerability refers
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controlling the different paranmeters (e.g., gas flow,
gas exhaust, RF energy distribution, etc.) that may
w@tdoemoec1she condition of the processi ng chambePCT/Us20881068144
exanpl e, IC fabri cators may enpl oy a Drytec triode
Ine.to control t livery ower intaq. the.

to *mga BTt TR s oy R ot ol S Taatfinee
bwmtahﬁ}e%n%ln%%?eﬁl@ﬁ_nw;ﬁh. SJE%;W:Q%&% el ectrode being an

array of small electrodes. Control may be available to
{Paradi7 ect - rs he moowtolff ipbmrtw Mﬁm@wmm@ﬂ ivi aditrel wiisennpde.

~even Wt

contrq SRR iR ho idlerh G it Sy o BT T &P, ey djetion, etc )

that irfak @€ (FREHIIMEoON8Ee PRERERWHERLHEO G |an dRhihyer ) 8britA16rs may
ot her paraneters, such as gas flow and gas exhaust.

empldyPalP tacg}ions ngelpe Hermiohhd Adelivary gfipeweomalo the pewassing chamber.
A Dwgé/ﬁ & 9%8% HﬁXthg nﬁ:ﬁ ela altil% egeét%dgs \\?th"ilhesh ﬂgibeeelgﬁﬁ}gfew&l LT array o

small aleﬁg«b@eﬂp ﬂ mﬁnf»bma\r bmwﬁragiettda eirgcashr;eﬁ«ism w$ powtiGhrough the middle
fabricators have manjpul ated the paraneters in an

electrogy éﬁ‘fﬂ?e“t‘—b copp R the Qb\rt'e winde BFH"E}FM%VW@““ remains a proble
i, I .
bec au@éqﬁﬁe [g*rll@t@ %godse xg%%ﬂ%ef&%gﬂggxas gﬁgfﬁéggﬂgﬁ@@ 5&11@?13/&1 ameters,
sach @@ﬁ@ﬂ&h&md groechagmen di stri but i on of gas. l\/hnl puI at i ng

di fferent para rs.in,order to prod
[Para gt or AsHaEHET LD § Gt Bamesre B oRedn g B ssave
single@d 1}(}@(‘?&55541&811&‘51 MsriBroAh b0 ARGT S8mOEr :Qﬁ%u%i@ w@P For
i nvol've bal anci ng rrany sources of non-uniform Yy
remo '»azyaﬂws;’m gﬁemaln d£ H@ipnqmirﬁ éamnmvamiﬁﬁeﬁ @baieg«itmfabimeﬁ en @hempt to

Cr eate a ‘["Bﬁr‘ 1 §]1 p xﬁ.e. q %?l&&l‘ﬁ({}g}eﬁ tlﬁ ag %%ra 31%E§1Prmgsrs epﬁ}geex mav

contrd! RN bOBE thaRad NG ah BErSHtee Lalirhik kin@t 8 distribution of gas.
arrangenent is provided for enabling | ocal control

\hmm&qﬂmgdhg d@gwpép@mme%%g@xﬁ@ to PRsas msEs wubim Hesma is a tedious

and ilh‘]@é%ﬂg Jufifla ﬁ’vpm\{ %d%t‘ fa% &gpaqtu kb % hl?)h (? ?& é}‘ Lusgm% zrx]nd mvolve

duar Cessin
balandiParmany @c}»ulbm; cﬁmoemﬁdrm&nhamgt t)he'mdnlw&mtiul&nnalttmglm y desirable
i nt eqr at Q?I st eerabl lity array arrangenent may incl ‘ude
etch rafeygiel gofileppe &‘dﬁf“t‘g'“%ﬂd&lth‘dd@‘mﬁ‘ﬁ@bconf| gurations may be

Parasl)‘)'[mm i} &2k RALL RHRS b B MA ol RROYIHE, ﬁaﬂ%éﬁifd steerability

uni f orm processing environnment, 1n an enbo
arrav Bxagehest iohreoddd fgueatlion @cnhwxrtmbﬂwﬂ% subm'itapma mtm
rect angul ar “ﬂ%@“}g a circul ar,

*“mb“gli’ﬁ%&hﬂgf&h%f“‘ﬁa&lff’bl?"ﬁ* e SHey kéfea 1%}1@1\2%51 Ip arﬁmiied’ set of

proce&ROdiiEReat of the invention, the integrated
steerability array arrangement may include an array of

[Paragidct r lwat cwbedipwunisg! Ibfnmarcmay\ e igiggraias eoranBty aaas/ or

arvan el BB iR e SRR SRR -2 TR p s RRSERY £

syrnk 8 DfgenSan srdie o plaeidistiHatkiva oM ef Re&ind OFirOXABRL B an
power is delivered throughan array of electrical

embe@m@'ﬁé nesaes gaenfisupiigninhinelidadbut ategiat Hanise & adestpppular

patterf ARG LK GHIN AR REA axmgﬁ Gasdpiectors. The array

Ica I hjectors may be
{Paradfl] angé&dan embodiment of the myv enimu_ the integrated steerabulity array

arrangement may include an array of electrical elements, an arrav of gas injectors, and/or an
array of pumps interspersed among one another to create imdividually controlled set of

processing regions. Consider the sitnation wherein, for example, power is delivered through
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in a manner that facilitates the productions of a
plurality of small plasma regions that are selfsimlar

W@®p/00d1¢7 subst rat e. Thus, the anmount of powerPERTUS2INS/068144
gas that may be required to create a uniform

roAssln I ron crossthe1 Substrate bei 9 iber thro
an :.:m'g* edppp ﬁ&ﬁ% qn Géip p@} EnHSIEtdBte epRiogess B cham ber through
an arrfUbE DRMinjel @rdTBIRLRILD of Pﬁa#ﬁhm&mxﬁ@m{ $dsOeObrstiRS be arranged
processi'ng environnent, an array S “or one ‘or
in a n¥HReY tl{mﬁgghta@a@ike mochlmt@nppm ahu; al 1}\ of mp:gﬁp!ﬁﬁga pakans that are self-

d
simila} Pra G Sibskifed I RE b ufanlal er b BT RE T E R Pl e o

createl:Oufi RSl pré@tnd O8atonhRADN¥RbssQhe gASHAXMAMSHrodelsedmay be locally
embodi ment. Each port may be fixed or may be

contrafisit rol I able (e.g., via a valve). Unlike the prior
§Pamﬁj2@ bhﬁﬁé’: e{:‘»gn!nﬂﬁ nFﬂlmﬁidm% @&%@ti&&oﬁh@ gxencparsﬂ?g déﬂlr_Mr%{thnt an

array bbpaﬁh;bwoumebeadu@f)mh@ ragclpwn@eqﬂmam a:k bympinbward chii@med 1o a
the position typjcally_ above or under the substrate.

Iﬂdﬂi}‘mds ‘613\ tbh éﬂfgi‘é%&é’éﬁ (.bqn‘ifflﬁethb dﬁlﬁ&% (}f&;‘f&@é d|], hlﬂfl’\y}ﬁé&ﬁ% |1¥LL[UI‘S in or dil
to taugig&% g&e{jt%gléié gl:kgq_ak QQ}&RI@I‘; i 4112%\%{9{% 8 grgtc %?&Pﬁgﬁrfl 11%\94)22%&6{1 Or may
be Lomagiabhr (e [gRarkan Qﬁ}g The lkselees<axaﬁd ladvanbagespolocttd in close
5) resent invention ma etter understood wWth q e
proxifiy B Bhea KIS T GBS B iaecblaat SHeocHl s ehieine
pumpbd AR LDt froda ﬁﬁ%‘é@moh @wﬁ{hﬂ% RO BMdePihe biBate. Also, the
invention, a sinple diagramillustrating a top view of
speaday {iie(m@g}satx@dbe\;mégptb‘@l iy |Ct)l§&ft‘}ii€ﬂa§ll’t§l‘}ﬁ:aﬁ‘gé11’Qh@}£ gadgxhaust to be

'idj&!%t@%élr%)é@ill" 90 ?xtgl%g%f e@c%?{%]f;li%g% g\c\%&qnlgggegtr rg;./oo][my

[Paragl3gCt r Thake@lr0BR aRahhiSos FUENpraSn@inRdhforOha@b@Bétiar e8lerstood
el ements 304 and 306, enbedded into dielectric plate

with rgiypence fo e fewtrodnddiscussiowe tt fdlevof el ectrical el ement

rs y 3 I 3 t. R ¢
Pmaggl aI | gﬁ.\ plqg }\g'«sl)qg ]Pﬁgjéﬁ%?ﬁ'e?b#e%%& &ﬁﬁ?q ?ﬂég dgd vmm 11 ustrating
a top ekeath mhu:@teé rx&et‘ bfiay aaavayaheranpahn inégramnd meémhﬁstw array

el enment s e genna The array of eIectrlca
arvangepERe it 1‘5\5} pgthhia);a Heledpk ﬁhﬁ‘eboﬂ ’ﬁlﬂéd% RURGPS qu&tbfdl elernent pairs,
such Sk tQH{e?éerﬂ?eie%Hﬁ!Q 383 'u@d kGl AR TheAdARQGTEBL e b gﬂé@ﬂ)‘l In an
exanpl e electrical el efent pair I's arran in a
embopusht, phd drdvaddbrcrant engentgrtrs |31m\dmdaﬁaiﬁ o capsat e dements (¢.g.,
al.ance roarr Par t ersperse .
parall G RASIE: e PP TR T (B 2k sranta &lRatreRpe ibey be a pair of
nduc @*[ d @Yot (08SakBhRGT PhSadd 08 AGhhi SR EcABYaiRENay be drmngad ina
del i vered into the processing chamber. I'n an exanpl e,
pluralggiof cofligsrdons.isoal ael bddrnasrag@enemiy Il setudwlaady ¢¥au}1 ical

eieme{' L%g%ﬁs raév xgbedt la 4 m(w}e—«pgﬁthoi%g; s 314'1%%1613{]% 8&%‘6 g %gﬁ H?.lﬁl a.nccq{
po\,w,]a‘ﬁﬂ&gg@fmd ectrical elenent pairs, the anobunt of gas
and power delivered into the processing chanber may be
{Parai 38 vi éFJ&‘IQPV seYRPHOIE aB g aF Pﬁg@%ﬂ@@m'ﬁ@@mem are arrays of gas

injectdls Hehe ﬁ&&ﬂ La? Al b%%leh{ Ged Mo g{e é)?{sce@{ {%‘* cIh ﬂ%eg Oy Q} example, pair
nature of tthe substrate an ura

of electrical elements ‘a{}() may include an array of gas injectors (a .3 0‘{ 310, .;‘i ‘3, etc). By

having the array of gas injectors interspersed between the array of electrical element pairs,

the amount of gas and power delivered into the processing chamber may be individually

controlied during substrate processing.



of the processing chanber (e.g., edge ring), the
pl asma tends to be less uniformtoward the edge of the
WewenoEs®e. Since prior art configuration nmay POE/US2008/068144
i nclude an array of gas injectors, the process
y. not e a le to Iggall cont

, am?%?g as ?"béﬁeﬁgﬂ"a &L GRE R e tgge O Bl sppgiralg ; %!g(g;@fm Haemn gmaimu

of the Q}E&Q@@ﬁk BGreRR DL oW ilily) LR pRELAYSd0 T B REL Erlie@h: roward the
él ement” pairs and/ or gas_injector pairs, steerabilit

edge ofee b@<petff értm@rmbanﬂ Fotgurative xﬁamwtmeimmwamdﬁ @RS njectors,
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delivered into the processi ng chanber via an array of
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substrate. In another enbodi nent, the conditions may
be intentionally mani pul ated to present different
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as mcm(ﬁrm I LRg aﬁéﬁﬁo%\,’\kérﬁﬁmﬁﬁx% ShAR uf%flseB\Qe‘ @{i ERAM the wue spirit
I nvent 1 on. CLAI M5 at is clalne . An I ntegrated
and speef diigreseyt iaremyenar r angenent for nanaglng pl asma
uniformty within a plasm processing environnment to
facilitate processing of a substrate, conprising: an
array of electrical elenents; an array of gas
injectors, wherein said array of electrical elenments
and said array of gas injectors are arranged to create
a plurality of plasnma regions, each plasna region of
said plurality of plasma regions being substantially
simlar; and an array of punps, individual one of said
array of punps being interspersed anong
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said array of electrical elenments and said array of
gas injectors, said array of punps being configured to
wo 20vloddiat e | ocal renoval of gas exhaust to naPCIE/HBIV0$068144

uni form plasma region within said plasma processing
envi ronnent. 2. The int eg {[ﬁ\? steerability array
arrangenent of clai m 1lwh Bai d array of electrical
el enents is arranged on a dielectric plate. 3. The

What kndiggleatied steerability array arrangenent of claim 2
wherein said array of electrical elenents is an array
of electrical elenent pairs. 4. The integrated
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said apRepi ﬂnctszgaid:hammx@ymmlfsaeﬂ @rﬁs rifaas ingdeearersidyal ;Wg)'{’ ipgmp% being
ran
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arrangenment has a symmetrical pattern. 10. The

The mlegriad sipesbiiy appy prypgapraiofairanahenin wid are chegectrical
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concentric confl guration. 11. The integrated
Thetigegratetlstebynbiity ayrapnrangerent! dincl aheeiawherai of electrical
said array of electrical elenents is arranged as
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ones- of said array gas I njectors and
elemennphissi ilorahrraneSeaphcised deaenigpitefl  punps. 12 The

nt egr at.ed s erabl ty arra arran nt of, cl ai
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steerability array arrangenent of claim9 wherein said
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di stribution during said processing of said substrate
clemegypEHAE pORITEHY antenna pairs.

8. The integrated steerability array arrangement of claim 3 wherein said array of electrical
element paus is arranged in a push-pull ladder arrangement.

9. The integrated steerability array arrangement of claim 1 wherein said integrated
stecrability array arrangement has g svnuuetrical pattern.

10, The mtegrated steerability array arrangement of claim 9 wherem said miegrated
steerability array arrangement has a concentric configuration,

11, The integrated steerability array arvangement of claim 10 wherein said array of electrical
elements is arranged as concentric rings with a center and interspersed between said array of
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power being delivered into said plasma processing
envi ronnent through an array of electrical elenents;
walreenodiwy gas fl ow during said processi ng of BEI/tS2008/068144
substrate sai d directing including controlling anmount
as flow n arra as in

clectra) e‘BPHsWd"%‘?t&{E‘S Qe gf sﬂﬂirwﬁsﬁr i G i grones of
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said array of electrical elenents; and controlling gas
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of punps are arranged to create a plurality of plasma
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proce&uhﬁﬂaﬁibstmlﬁ u.aiﬂ‘na:ailmat hOd of cl ai m 14 wherein said
array of electri caI elenents is arranged on a
dRERREPE PRV ] Gttebuten durRig stk pieerseing oF sinsubstiiedeioptrolling

pouelst?e'uq o @iy %’edQ{iterEﬁiiHnﬁtaérogéxgi%fléh&;d@txﬁ?Jﬁ‘ zfitan of electrical

trica ement” pairs rml
clemewtser ei n sai d array of el ectri caI el enment pai rs |s an

ray. of capacitive gl ement. LIS 8 The. net had of
cHiFRee AR al g g RpEay ot enatpirag i Diretipe Moluding
wmrd}‘ﬁt');f §mb§m AP o ﬂ@&‘mgfﬁ:\ﬂoﬁgy% hﬁf% &l %%ﬂ@rt@t%'rﬁt% sax@i%iasﬁﬁe
met hod of cFaim wherein i ndiv ones of said
pr uwaiun«‘awn@ﬁmeme trycly ie@ui'ii ehesnﬁnmdgarar sﬁ E}S“‘ iafacknybeing migrspersed
20. The nethod of claim

i"é‘“%*i&ﬂé‘%é‘i H)L‘%S‘Stfc%ir i%ly‘e“ egg ectrical elenents is

abbRNOBE: &6 SBNGERE Gheng LAY Brodkdsthet feeIats@bstandby managing
i nterspersed between said array of electrical elenments

amouptsofeas exhmpridiprafregased by st psrsolanpsarbergio @y wray of electrical

elemeBHTER4 array of gas injectors, and saxd array of puwmps are arranged to create a
plurality of plasma regions, each plasma region of said plarality of plasma regions being
substantially similar, thereby creating a uniforn: plasma region across said substrate.

15, The method of claun 14 wherein said array of electrical elements is arranged on a
dielectric plate.

16. The method of claim 15 wherein said arrav of electrical elements is an array of electrical
clement pairs,

17. The method of claim 16 wherein said array of electrical element pairs 1s an array of
capacitive element pairs.

18, The method of clanm 15 wherein said array of electrical element pairs i1s an array of
mductive element pairs,

19. The method of claim 1S wherein individual ones of said arrayv of electrical element pairs
is arranged in a push-pull ladder arrangement.

20. The method of claim 19 wherein said array of electrical elements is arranged as
concentric rings with a center and mterspersed between said array of electrical elements 1s

said array of gas injectors and said array of pumps.
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