DI STRI BUTED POANER ARRANGEMENTS FOR LOCALI ZI NG POVNER

DELI VERY BACKGROUND OF THE | NVENTION [ Para 1] The
wa@egpoonduct or i ndustry is a highly conpetiti vVECTEHS10688/068150

Accordingly, the ability for an IC fabricator to

BOERE IR RO el ARR NG E AN TS KO LGERL Z1% G
o Seess that i mvol JEORRER DELIRIEEN, *he Moty to

produce quality devices may depend upon an IC

fabricator's ability to have highly granul ar control

of the differeRACRIGIEESINQFPHRMSVENTION common cause

of defective devices is the |ack of uniformty during
{Parachipst r 48 \ﬁpﬁeﬁg,ﬁﬁgﬂdlpﬁﬁ A4 Blﬁhl(\ﬁé)gnmgyw Wﬁgxé Accordmgly, the
abilit LR Tl ik 'ichl%ng{ﬁ}e e «F&é %tﬁﬂ&% qﬁ&vﬁé zw{v?eérﬂg usage of a

‘processi ng envi ronnent ar a o facilitate
substrdiessusgivotiye K fgbr xd;v@orshmrwgman&r ofee Sobgcke gicagramiobsually a

[ | e wer arrangenent 100 . i.ch a single power.
complgy Fegsy CCBHRSE Bt BAmERRgl 1heBURY FoRRtuck RN Raes may
depenBRipbh @ﬁ‘ L iﬂfﬁlﬁq’}é@‘@ %M?ht*@%e%ﬂﬁm Xrah{‘lgl u?tﬂr%@bx‘ §1§ dﬁ'ferent

power to an el ectrostatic chuck tional
13mwwmrar®o@me ‘u gonipoatate af ¢ atedu\s:timmes fqribetﬁ“:tuh en‘ pxlném maty

durin g%r-ﬁ)e&ztg hquf? i% e%\n ct’%mrgtgﬁt AB &\t ‘8}’9“{[’0‘2“{06‘“ AR ﬁ’a‘)lﬁe ﬁiﬁt]l éb QioR Be power
to the Ppedoasdik: &kSonflag: power nay be sent via a transm ssion
line 116. Usually, transmission line 116 is a 50-ohm

{Paratdans mlgdhahtars tﬁ%cuswariag A Wom &‘éﬁ‘ék’éﬂ@@( digarpingyt agimiple

powet ﬂ?ﬁm%lgg:} Aﬁgﬁg \(ﬁ(’t}‘f d 59 ol\, LG kY h g@}/ 160 t d § %E‘\IB&B R ‘trode,

genera

such BORVET {r&dio 1&ﬁuamy} p@we;ﬁppit, st Iﬂrﬂ;ﬁ;ﬁffk G ;Mepmr eledtt@uatic
di_rect cuyrrent ower. Once the AC power has been |

chucke drigapprdly ik%@ow ‘BBVvér‘* leggrepat ¢ ﬁiiaﬁgffto&l%ahtbva%iwp%wéwn“

SV sluﬁmﬂ &dl.:etrc: %1%«9 thﬁ:{?ﬁn? gr% nagxeREt“ hﬁd;‘:‘)q{“ﬁﬁ?&ﬁ? g?gnﬂemﬁll&)a matching

netw oﬂo ir 83 nim/m\&pumm&cnm 8@ tmonprssnenﬁ e $ e hUasillyi gimsanission line

quenc har noni.cs. | nside RF generator 104 may al so
16 ‘“Hb“)a“]é‘aﬁ PYPISEPY 1158, whi ch may be enpl oyed to control

{Paratd]e di ffier &@éleﬁe% €35 8S ik hRAlnRY RRPEEH KL ﬁﬁke\ﬁfob lﬂm‘%ﬁ)e sent
generator 104 and to interface with external control

to RF [Lwattm]l OheRiGioRY “prwa hier 10 apelyC-HY- whﬁnguwadn@t cartvert the

incomy P L{E éjoéﬁ:i 8Hﬁ,§ut}cfet);b el ('iﬂﬁ P&eﬁaﬁ]‘b t(llgte r\,ﬂl ijér&\rzs lbeen converted,
the DT oRMBal HaRGAESh@I DY 4 MvdtamBilERE 1M TOMMBIakahl 6Mverted DC

to identi ffy t he am)unt of power bei ng
power, power amplifier (PA)Y 110 may employ filtering (114) to remove spurious noise
componenis such as high frequency harmmonics. Inside RF generator 104 may also be a
controlier 108, which may be emploved to control the different processes that may be
occurring with RF generator 104 and to tnterface with external control.
[Para 4 Menrotogy probe 112 may be configured at the input or ovtpuot end of the
transmission line, which may be 50-chms (typical in IC manufacturing) or 75-ohms
transiission link (typical in communication), to wdentify the amount of power being
outputted, voltage, and/or current that may be outputted.
[Para 5 Matching network 118 may be employed to match the output impedance of the

RF generator with the impedance of the processing environment within a processing chamber
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out putted, voltage, and/or current that may be
outputted. [Para 5] Matching network 118 may be
werpboyad t o match the out put inpedance of thePEFUS2008/068150
generator with the inpedance of t he processing
I L onment th| n ces chanber 120., Mat chi
120, KRR \%y B Rttt GUrEa W § ROt PEibS A "bwaa*eﬂw
powe ut Qcmn' LRL orkh?m@@i\’ﬁﬁ derYQ b&@&ﬁ} AR in & UPEGDYs | vﬂmﬁf URhitored
formt he matching. Power is usual |'y noni t or ed
for bmfdm Cit;‘@tt fiva and pmi@cm wx apumintd &b:m axer, entigeon mepntally monitored in

a capdgbReny Rt o sivtetPihieds Fom kS Rs iy oern an

[Paral g)duct v eRvdLanaRRbk {RaRd RlverisafiniRbeh i grotekwrdsamber
118, RF povver is transferred to processing chanber

120. ipihe exgmplpel é»@arlrpwfét@ﬁmglté‘mhel IBP e esaivRgnaitia Aerber 2@ the
umunhi%ie%ﬂm%s}%(m iF f%"!% ﬁ}‘?{fp?% 'ét eq rcgsgpaé %hg ﬁ%éa%‘d&g teﬁh?’c%er qg&ve\ er,

chamisd €00 hoghthe dHowenNaric cadhalrdeif d&iﬁdm“’esmay &y mmutm mto
chamber, if_desired. Power may be distributed into

pr Oﬂfp??‘&dé@gﬁbﬁ’gl-éh‘dﬁﬁ% BPRYE *wraﬁfaﬁuﬁwe% COPREEYS BIgBTORUCR as

ProceiRARBGIH:t Yalf Q{ne&gé@g@ %lggtmdD Rr06 683/ By %Q\% ¥ !@f 3I]zt%0m"’\ﬂﬁement

capacitive ect forma parall
Alter :a:m e&n g}mmtma\Am dsinbtiicd ehy t}ugnme;rmngy mabsﬁlx&t x mbuit, gaktuctive
{o th cessi I}g chanmber via a single inductive

mm“%fh *enﬁ 4‘ YakigsHdwn by Fig. I1B. [Para 7]

[Parajt er n&iﬂe)ﬁ%'tﬁ(eiv&& i@%@@b&%‘!‘@nﬁai@%lﬂﬁl &ablaarks AliRglamh@fitively-
a sinpl e capacitivel ycoupl ed power arrangenment In

couplgshpaskerarghpghat powbichgoirdepiseibabandebhl@wed (¢. 8. push-pull

urat | : oD ) Al arranceme:
confilBRIR bie, FPRROSira At B bajabt st BetBr Er ah YoRier prangement
is an ;a{iudtﬁ'@l UEthMEna@E. I BNOBNBRb chfirdinRal aDeQc BRY bF R RERITL @R vdes
qual area of a set of el ectrodes 130 (Fig. 1C) or a

130 {ksxé{ Hoforarieepliteraz 18R e D) bsaephpshiraiediapoesatvelylond positively
am‘miﬂﬁgﬁﬁ elLMssar?g ke 'ilnlcgtvtgluy ouﬂdr@“Bgﬁﬁn%%%r%nw&n%’m Rh%dmu

problavedtieempy b@hem&qﬁeﬁ atithnayulabreass acd aixe dedmt: kpigreaiu tﬂmt may
return and may reduce sputtering that may occur in
occut B BOSESIeg hamERbEN 120, [Para 8] In the power

[Para|l ang%’ﬂﬁﬁ é}%\ﬂ%?a@?z%ﬁie‘quﬁ ki@%'t:'hcg)(?m # ;As 1B plée, Q{ﬁgi [%Qhe user

t he user no contr how power”
has ligli s:t m’a bortted ohibe fidver m@dmsfsmmgutedhan@ére fexsephy Lh’mﬁ}ﬁi except
fas | n,ot her 1S unab

ma Q%‘ bal {efhieﬁ £/ 1&1@&39\ A BN %erf’a Lﬁ\&%rm ﬁm%eib{ ?xétragmumg n{ power

into dﬁﬁﬂélﬁ RSi®fs dilige p@@@ﬁﬁﬁlgﬂg@mm@@ ke @hde Bzet&nf%ﬁﬂft{ et the
the uniformty of the plasma. As a result, th

P a‘»m@oﬁn‘ﬁlagamé!t, iereengaphenspd wes P%NMW@E@EW%S @sdeg@ﬁmhtb@d& 1A,

iB, l#n‘?ﬁ}f lfq] Bxiné:ﬁe tft%ﬁ%ﬁlr 8‘|“h d{}%{j+‘§i ctepg?leo\&l, 6%1 §“§ eﬁ)éOCﬁ‘?\nW

ontforfliyf 0X18D tay thAlimerbenscatdl ethe harwbedrriigahesi, sRRsPerin the
arrangenments, as described in the

aforementioned figures, can be mefficient and/or expensive since the arrangements often

require g large matching network to optimize power transfer,

[Para 9 To provide more control, a plurality of power arrangements as described

above may be employed. However, the implementation of such an arrangement may become

very expensive and complex.
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af orenmentioned figures, can be inefficient and/or

expensi ve since the arrangenents often require a | arge
woraaogloaige network to optim ze power transfer. PEEDS208$/068150

To provi de nore control, a plurality of power

arrange as descri bed abaye

P | oyed., Ny
{Parafileyef e rr%@**ﬁﬁﬁ@éﬁféﬂ?é‘éi%fﬁﬂ U‘*ga%%f-’ %ﬁ*ﬂgﬂ;ﬁ%ﬁzj%ﬁlﬁf aypRgement

with KQ@:&QUEO’X & X‘su?@ép e@%ﬁi‘é?t@iﬂid COMDHR¥e r[dﬁ%ﬁémjr&]t ;_51'3 91&3 2t lude an
shows™ a si |agram|[“|ustrat|ng a

AC Hed HEtqoodese tor'axrfgﬁeg@wmw KN xsahnga@npbndéms\éuﬂ&ecom erter 206,

to F r arr
a contiffr o difbweTmpliBe P B h aRbRRA ST 12 Boet wey be
conved@d, mWRIIARd BN skGh B ER @R ARt EHCOIIVES b @andRBsioR line 216.
control | er 208, a power anplifier 210, and a netrol ogﬁa

{Parapkidbe 212 mofenle plepagdeyarasenvert sachms daivarrk d ) 8 smds se
t -hing
comp Eeg §%§%§ H tﬁgg }:\nﬁxu (IWQ‘I& Ié]} é%t%ue {8 ?'r i dﬁe}E g’pﬁ’gﬂﬁ‘; ?ﬁ%ﬁ?‘k( g@ PPt Brehin g

nemoma,twhw@erme& wervkallild dognidsed s dRwa IBanphek Cﬁﬁﬁhﬁhﬂ&ﬂﬁ?:@
et wor k |n order to generatg mul ti pl e out puts.
betw ‘«ﬁﬁﬁ%}ﬁ%ﬂ}éh OharemrR i Se ek 2 *%omﬁl}éﬁq*«émpéng\ @rayftpwébx and Vo)

. y E J»; 1w Ching R
my B BTRLEY o 005 AT S8l BBy orwon
218 ammpmu&xm@mhembtrvhﬁouhmhtrm\(t\;é]cramdk\i’ JFhamjrcibenpy ddusedanced

N bal anced,circuit 266 may. g 3b| i_.shed bet !
qma t‘é’ fiﬁ’g@lﬁgltﬁ kméfé"%th‘d' FH?‘bce 3}; ﬁcﬁﬁ‘bér SB35 1 ;mp@ﬁtm e)
than tﬁ@yoiﬁﬁe nuMPAed »,Jib%cxﬁk & g}é'tet 20y PRakdh al ﬁ%%%@’ia@é B&gms

he vol t age out put 0 capacitive plate 224 ma
muhlue:-sfsft(s el 18 ramabe @mmpn atdpd intteraby vl ouheisolcaprgetive pime 224
or to QUi pUt ié),,t,o capacitive plate 222. To match the two
r be‘tgbé 8itpats, matching network 218 may be
[Paran@]i pulsateathit-ty adht & pcReer Vl@i\tiﬁ:gﬁnﬂﬁk BlbSei PpLiapaGithlaneed
plate 224 or to capacitive Pl ate 222. [Para 12]

induciaye aHenaei(V el gud THa wehowner FigayBhSimiswp fitg. ¢ hr BUYH a

arran %ﬂ%&% Q(ISGn;%&%bng‘g%%ﬂ%l{.%dﬁ{ai? a%lg bﬁ?g&@i@bﬁ%gxﬁé}?@ggﬁ%zzﬁ in @Rich a

pair oﬁtzr;ﬁn@eapmteqz‘@m aral2 Bl S ip e irp heuirt @diuatvearbalmanzetand 294
ull arrangenent in whjch a pair of capacitive
0“:“" FQ%@‘SW(O? DIPIRYES SBACHE 9RIGYI2C) or a pair of inductive

iParaaan enngyt ?8@ eiaxﬂgmgﬁémﬁnf %] megtof ar@%i@@en%m&gt etk tifie

ate a Circuit Par a The powet distri utlon
eiectra:iem angeripnbyvafescusiengliecrgeriee asabecting whetlter ploes or less current

ectrode lcal l voIves urret steerin l.e.,
shoul€BF Btarh g o O e SBR8T% Ut § BHEN<ER o e ghsement (s
that o£BEN2 8} RGHEAARerih nAG Thbur Htﬂa @R B gﬁp bantédhado BalANER Qurrent

i nducti've arrangefent (as that of 2D), current

flowing M‘\S nlee FRylrae dube eriweleredt Rt vwyaky. S@‘ﬁiiwtiﬁr@na etgn order to

e the cur across the su r at %
uEdiﬁrPalH} ﬂzlé}x%ﬁm‘_bs\%\}mﬁnneﬂ !élg} [l%inf?ﬁ mgw o fd ﬁ“flg‘rl‘d%%’— ng \6011» be
implemented.
[Para 14] In an example, in a balanced inductive environment {as shown in Fig. 2D), a
complex and bulky matching network may be required in order to accommaodate a plurality of
electrical components, such as transaussion lne straps (f1, {2, £3, and #), to the set of
antenna, for example. In order to maintain symmetry and ensure ground return, the electrical

component may be shielded by an enclosure.
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create a uniform processing environment nmay require a
conpl ex, bul ky matchi ng network be inplenented. [Para

waazjodbesian exanpl e, in a bal anced inductive enRCT/URMESI068150
(as shown in Fig. 2D), a conplex and bul ky matching

P ampﬁllur al mlg; aéygg?nrég\t ggﬂ ég‘g Eil(f’gﬁlglg%g%tlélg 8 q‘}{zg“ﬁg? t”e\ QD can become
very &Eﬁfs'iks\m%'&;ﬁxplhk N6 ShEaes, cﬁxfpl.mwf iy ’zﬁﬂd a0d nfaBiaint® tichRimber of
set antenna, for exanple. In order to maintain

eiecwsyimmtwem ceured tcepegmmmeet weaTingting ek e b pidento determine the

~cor ; d by n en sure. [Para 19]. .
amou POV EF SRR B SO AP ATt Rl ER G o ‘e gigna
comp@RmBDsi&cRis RREAIR WEbesC HRP he¥ totR eI G@Mhinaat edichaithetwork,

very expensive to build and maintain as the nunber of

therehy] cabting gl m@tslwpg Hemosk pelpupmedvepmeer feamtedbnikisnand more
ex.pem%iksega fﬁ&a@% nunﬁ\e?{r}gxg%m%@ ﬂecﬁt%%aﬁm%ﬁ fa @g-?% 9% as

only {e;lee@hx@d@écam@t&na\« ia@ldm ua@zb:lhzlr cORMPONentpessilsiuch as

metrol ogy probes, may have to be included into the

mat chi ng network, thereby causing the matching network

t o becone eveRRIN SUSNMBREXODUNKE &vand1onr e

expensi ve, Because of this, the nunber of elenents is
[Paraghtf en 88 (B @iRefaesy Bt LA prbpdimen. wa G ‘}“‘Eﬁé’(‘aﬁ‘ fgreement

to pr o?gfgs&gip é@\g&%{’thl‘. Yry I\/Ii‘/% ke %}ﬁd%f "E&tﬂ}f\l\;%%f?rﬁ %%In %bzlrbgﬁ’ e f}mcmsmﬂ

The dumkemd j@nvar eahanmnenﬁ mchniee mbadif dendt, cutronty i)m Igomicbstpgdly units.
rovid r del ver

t t
The dfP S e N Em GG i) RO RAiHEs ot R OF Bhulradpbilds ihih s

mnh‘;[xhed Qi8¢ DpEG RVEI: Bf 1ang %Hﬁ@}t w‘pﬁﬁl 1Hﬁlﬁ S Y@d?ﬁ&u &f generator of
direct current (DC) power supply unit

the plgiagtw ¢ipated SPBWEPTSas rtam@’:@irmm&{fratpfgxbeqtmi g@glgna thereby anihhllﬂ
the ea?lég\{ﬁ%: %Sb\é ? g@e&!?ﬁggs ap%gwfsei b‘é‘eﬁ Wé‘a '3 §”3 l)g}geuiﬁc% §mv~ er

delivép@ach power generator of the plurality of power
generators is coupled to a set of electrical elenents,
{Parat lr?ér eby e Abb< sy R redaenopile prgyeibe atesy eabogiwgnts of the

myen g‘jé‘yv‘ré‘?é i ageﬁ\ai I%eerﬂ)g QLWF {5 é&%gnx?% ?ite%é iugxg é{?/eg gté}[lgrr}fa 1?1?/ Eﬁ? \é@ﬁé@é gx‘i 1 Bh 15 set

forth i(ﬁnhxyc,i@ahh@s lafreith é‘hm&nmdeﬁh:@d&mm si k ptdsanhmmnbh mli be described
. di scl.osed her ei is not in ﬁended to | jm
i n‘mg@%ﬁ.@i Bfow pathedls gﬁlﬁi gh’auwfp% A fhg ”é‘éfm‘f”bi“fihml gﬁmj_-upfeiwn with the
ioiimﬁl @kBberein. These and other features of the present
I nvention will be described in nore detail belowin
the detail ed description of the invention and in

conj unct i on i, bk bae Lot ou o £i845iesw RRIER
[Para 18] The present invention 15 illustrated by way of example, and not by way of
limitation, in the figores of the accompanving drawings and in which like reference numerals
refer to stmular elements and in which:
{Para 19} Fig. 1A shows a simple block diagram of a simple power arrangement in
which a single power source is connected to a single-ended electrode.
[Para 20} Fig. 1B shows a simple block diagram of a simple power arrangement in
which a single power source is connected to a singled-ended antenna.
{Para 21} Fig. 1C shows a simple block diagram of a simple power arrangement in

which a single power source is connected to a balanced pair of electrodes.
4



[Para 18] The present invention is illustrated by way
of exanple, and not by way of limtation, in the

wo p@anedg4of the acconpanyi ng drawi ngs and i n whECTHS100%@68150
reference numsrals refer to sim'lar el enents and in

o RO PR A 8 AR B e,

W mmsmms pbReCQRREGE @@hnk@mé 1Sk Bg;la&e% adrehRehs ode. | Par a
Fig. 1B shows a sinple block diagramof a sinple

{Par 3p’é"\}ver éuur angdoenk simplaidiagnana ilgishglie pomsiplsdartesles srangement
th ¢ él ted to a singled-ended antenna. [Para 21] Fig.
W "f@} hBWR 28 %l e bl ock di agram of a sinple power

[Paradld] angeRENH dhbwihisthnia dflchgh LRANRE SAURE: hifenna arrangement
connected to a bal anced pair of electrodes. [ Para 22]

with aiggle ppvehwWeea sinpl e bl ock di agram of a sinple power
{Paraaf Aang%ﬁﬁ Rk 'ixQ\VM'sﬁﬂ)ig (}%QQQ,I\ f1: g%ﬁ{n fﬁﬁﬁl&ﬁ%gﬁgqﬂgfimnodes

ect ed ™t enna

arrami%ln@m RAh ahaws: povsdples. dl agramillustrating a nultiple
el ect rodes arrangenent with a single ower source.
[Paraiishr o Dl 2B OWH B SERRIS! AT P améafg HGer st RN EEna

'm'mt%n{pd tRl %il%@ﬁ?@ﬁgﬂu@ngenent wi th a single power

2C shows a sinple diagram
§P.1m| 27]} ust YF&I BAgidd Ihathenc etdur[mmmph@ oftlechrodes, a distributed R

arran nt Wwth a sinpqle our Par
amangg e Ao die s arial st TR eh i fas bl By fBlyel @
[ParaMjtiplrg; @@3@\@5‘ 9n @ﬁ LRRIGINRAL OWhE l’h\%ﬂﬁd}ﬁ‘ %lcﬁﬂtﬂ&‘ﬁ?& integrated RF

source. [Para 27] Fig. 3A and 3B show, in enbodi nents
arrangsfuepheetivaskent i on, a di stri but ed RF arrangenent in

whi ch the power anplifier (e.g., RF delivery) has been

di stributed. [Para 28] Fig. 4 shows, in an enbodi nent

of the i nventionerapdseriPbie b MUegTaheoNRE
arrangement networ k. DETAI LED DESCRI PTI ON OF

{ParagBoD mwgﬁfmammﬁgql with é@ﬁﬁ)@s’@i‘sﬁubﬁweﬁqubh ihirplergrepto a few
Lmboz? ﬁ%ﬂﬁ‘c‘rﬁgk ie“ht Lpan%? iall“; thﬁ}&bmﬁ&(x%&&%g 129« % h‘?‘% im\mw

er eot rated e acconpanyfng
descrigtianinnggrousnpédific Sahiiomt Bg fdes or dget Oprovidee ﬂmuamh
pecific details are set forth in order to provi
undergw&f

133 ghthg REFSEUTRIFATRY Srvithle pasehboy h\ﬁéﬁp.oah shli f@ in the art,
that t}%@ﬁa{me?ﬁm‘?ﬁﬁﬁfﬁﬁﬁfha bd Q“Q@N%Ei awilt@uPRESE il §ndal s m#&%;@ﬁétmh in

e present ention may be practiced
other Bxsmecm wali knon phesfs syye ahfiior silethaid Bavelnet beduetescribed in detail
t ance rocess. steps and/or structures

n oF dﬁ‘a\?é‘“ﬁ b‘imab EBH ’tié‘g‘é?‘f‘ﬁg AR eHR R FHon.

{Para 30] Various embodiments are described heretnbelow, including methods and
technigues. It should be kept in mund that the invention might also cover articles of
manufacture that includes a computer readable medium on which computer-readable
instructions for carrying out embodiments of the inventive technigue are stored. The
computer readable medinom may include, for example, semiconductor, magnetic, opto~
magnetic, optical, or other forms of computer readable medium for storing computer readable
code. Further, the invention may also cover apparatuses for practicing embodiments of the
invention. Such apparatus may include circuits, dedicated and/or programmable, to carry out
tasks pertaining to embodiments of the invention. Examples of such apparatus include a

general-purpose computer and/or a dedicated computing device when appropriately
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in order to not unnecessarily obscure the present
invention. [Para 30] Various enbodi nents are descri bed
weeeieadd ow, includi ng nmet hods and techni quesPCT/US2008/068150
shoul d be kept in mnd that the invention m ght also
cover articl e f manufacture that includes ter

prograpusd AR mas (lﬂ eGyFe ;@Hm@dﬁﬁ&p@m}% SRBiERe L?EHCQ ang
dedicdiBEpIodelhaRSe EQ{ i GAENLA G 8 T&W @Jsﬁ@&txﬁm@fvr H‘@nbod: ments of

I nventi ve technique are stored. The conput er "r eadabl e
the mwdicom may i ncl ude, for exanple, sem conduct or,

N neti.c torm et ic, optical, or, other r f ot
IParachin . S oneRagiie Mt Pl Sevspth g Sethisol8r Budersbpenrol of
poweC@dR eryRY EAREA in bR¥Sr iMcaRkk R rdBYi FhSBo6RYRE. The inventor realized

appar atuses for practicing enbodi ments of the

hat ajepied facser, thesusdy iapear he s tomity ofchetieseh peink wenerated to process

| n t.]
a sub»-,‘ﬂi%% :ﬁﬁ\%ﬁéjzb% dﬂﬁﬁ%&gﬁ% ?gﬁ@’ﬂp de hé‘ L4 ﬁm\% 'Eﬁécﬂ# le‘.,[,__ls(ﬁﬁ 3f the
pmce(sﬁn.&uxah;bap piartad pison HC m@tmlamgp«mﬁaieizpm m@sepmu?mmem of the
and/ or a dedi cated conputing device when

procesi iy GPPINSE BRY Bf ééflh%dméﬁ é’“&ﬁqu‘ﬁé PRRIES- ab ot v at et

. / d 1 delive e
dﬁ‘lﬁe‘?{ aﬁx gg%%{?g gt?ltg %g%ﬂ[ng&é ?(?\é, Jﬁ?gﬂgﬁ giet i(e)%,a 1178}& elt ﬂeéu ery tends to be
diffic Maambﬁs\msask8) gqueitai, niprgiatip wédwb @dwn‘ek!mso bf delherad to a Jarge array

i nventi Para 31] In .one aspect of the i vent| n,
of canap iVt AR HOPLA AT BEE o Gt AT W
embmﬁ’iﬁi@%ﬁ Sehd ¥REMidnSa ﬂ%ﬁﬂﬁﬁ’ed ﬁhu%@ﬁﬁnxte‘ihe%? R dﬁéfﬁdé@fo@ performing
uni f orm processi ng. The inventor reallze
local ponaridelay e;ﬁ aud opntrah mﬁrs‘miy 1411;%19}@@1}61\@&1@& Wnifvenngit yu,blﬂe tihpdurality of

oo RREETR 9 ASHELT 3 LSRR FAPEALELTRD Beor

electr6RQIaORBnH{o &ABlNHOC QS ENG:1EBATIBE foddh REN@nBki P inad He, remote
control ling power dellvery to a specific region of the

and pg@\r@d@s\sbm@'ﬂbnah%tﬂumy theChaPTorr. o 4 taRspaprian ha ¢ desired.
[Par a%ier blﬂg k uE\\égg v (rl]l Kélm %}%I}Lngao%{ﬂg?ﬁ alv \Sg '&%gﬂ?l’d G%ng RF asan
e\am;pie\/\& hisded an\*/ien Yhobsenes it bieigidfid REwnt ;mdneim@@m&l Nﬁe t‘»bpm\ er
engi neer eci ally when power has to be deliv
(., BIVAVGE BITY BFCehsae T BRSNS PO emee & iishtion is

not iuﬁL&%@m@ "‘%E‘%E g;ﬁggmed n accordance wth enbodi nents of
e i'nventio I stributed power arrangenent is
jPar ap?:’xbv i d @d th’eqmop emfaommim golvecaine powenadied ﬂam;dnyedmdii:,n ibute power
; $ grrents ofgthei ’E&ﬁ{n larali
lni‘ieéa[ﬁﬁt&}\g[ilt ‘)FﬂbF e[e&egfn 6\‘/%*?‘”%"9%@“ SYFR éé ¢ thegyr gn Bgr ‘?15 arality
of pcxﬂ&u*}b@‘atdr@ﬁﬁé Aidk (REn MES, Yuchl R38eb Todt a@%‘iﬁﬁs&t er@floved to distribute
el ectrodes/antenna to enabl e | ocal power ‘delivery. The
pow cr] ocalet FRagepByatdrctingyelibeents m)meuah@mp"@m rAnily e is employed
d[throuhthe al aftransmsso
hﬁre:q ﬂ}?é’ um]E "’q"e éolyvgaw ebgi} d%at]) ﬁxetnhzfné)er % C%%ﬁﬁt?ene\}%tp o éﬁ”
greatdr BRMERBAEAHI 2@ lﬁ&g@ﬁ&{nb@mdl $€ UasedihdsNBodRne &S ttRpiurality of power
exanple. This invention, however, is not limted to RF
SeneTHAG !‘ﬁ{ﬁ,ybq Hewibaed gipet tyﬁﬁe @wa@@mr«mmbw n order to mininyze power

loss and each matching consideration as the power is transmitted from the power generators
to each capacitive/inductive element. In other words, instead of having the power generator
being transmitted over a transmission Hine and a matching network (such as previously

described in the prior art), the plurality of power generators may be directly coupled {via

&



(e.g., mcrowave power). Instead, the discussions are
meant as exanples and the invention is not limted by
W@ b@esanpl es presented. [Para 33] In the pri oPCHES$2008068150
singl e power generator may be enployed to distribute
power to the capacitivel/inductive elenments of the
processing system Unlike the prior art, a plurality
of power generators (greater than two, such as three,
four, etc) be enpl oyed to distribute power to a
[Paraskif of @apar@btp wpeni, Agyemey & eichhend powimegn RF) generator may be

provieh T bl bk subuly SR oo SRbRYMisoh i DG power
supplP OME Fuad QN@GIREO 1R QIR & GBI pdh@ e bWR i) $¥d @S along a
three, four, etc.). In yet another enbodiment, the
comn}@lﬂ Rkl Intapogrer poledingehEraPo e WrRSuIRE BHEmRY @b@@@ distributed
locally '105'1%[1 p‘n&elf !d% REQSERPH ﬂ%%ﬂﬁ%‘g{m&; & SﬁiiJ & rﬁ%ﬁ L Fover
Fo 3d Ach . na nsi'deration a

amphﬁéw\ﬂﬂ ah®xih pirasm h ted! RF @anérl,mu pRWSE pgRatiakothS: spaeadhC
capaci tive/inductive el ement. In other words, instead
p@’»’»’t’lorunﬁgwwrg Bh@siHSWaRS Geddr apuer BEPRgN aRsHod feHCQel 5
| 3 In £ ¥
DY mn%e:dgg ?1(09331? ieﬁg glse a?%tﬂpgf ) ﬁtbgf?xr r&%rtl'?gtit%\?{ol%wéﬁ W%:P | R s_ene;'itor.
[Paradfs| powds aigembed@bens apay f,bmxpllrﬁma‘t’hy nmdukel{ad;h(fw a8 [Rﬁfamawr

am piig a] ragm?lﬂ%g)mggogrﬁgl?)g%d Hﬂgmbﬁ.ém (}{ Ig%‘gggg vlaﬁgjl #@}g{? alm to accept
and &8RN he GREMRORT pSHRP KYnck Bhd povtd? 1@Fei8FRRAITBRL ibulddCihe
DC power suppl y uni t may distribute the power to each
'mmmhloé a}k}\\pbmin rhgxgzdgu eaqlaﬁpczg enecataar. AF omgemta omyolre vaificantly
t he DC power supply unit may
fess thé? §§fg gﬂﬁl%ﬁrl‘agﬂ# ﬂenleg%%r ly to each power anplifier
[Paralid] N PQWRRatGOMEIBut PAHERELREF hopalck it chhf®el RRRkhe cutput
ower anplifier. In an exanple, each local RF
impedgaeapidhe )Lﬁﬁgp\b@ (rpg, Rédwmyr%p{ ﬁr@atg!éga\a@‘tn@um c,g@m@ﬁeme may be

emplo c% g pk %m d@#ﬁt)dd: B ARt ltgy& [B@lmaﬂt deR.Cbrp g \P{%Ed M{l‘% LXvHLé%ém that

ont r oI to nani
may m—mptriﬂe of mnﬂ)mmti@glcr@erdnﬁhmikxug eﬁhhmeﬁmﬂ&cﬁx@bma& not Himited
ge er ator. [Para 35] .| gn‘oodl ment, a

0, vagfif fiEfeRoy. PAS“WB&@I‘%“ i8dcn écsﬂtéﬁmprrbb&&%riéw Sieiths waiching
comppd s B u&y &'HRE@M?%%M! &k @ ai I%%%% AP diGo %&m:mu@

generator to accept and trans he i ncom ng
mmpkawve and Sisneanpthenqpcweranizembei myhlxﬂd*azk oy ﬁn‘@t&ﬂrhﬁt%xems, are

pxeier El ?he r%irégﬁggﬁﬁ%ergh%riﬁgut ed nﬂ}l‘“ci \h{tjl 91trrrg@gg?g\ls:%r;?r'ing

wquu{n}@;ﬂbof the prior art RF generator [Para 36] To match
the input inpedance of the processing chanber with the

|?ara&}d put Simgp eltapisecr ddadt fve I}L@t;@;hqugwérm(@vgmmr RFal power

gener ge (e ateo{\fn ¥ing m‘gﬁ%gp*}l 0 ee?tg or ?ncorrgo\nee Sor }EH% tp‘*ﬁﬁ cpmplex
Ehpr OSSR ATRSAE BEREUHRER COHPBRETI Ry ARt
and aab Edpeadveaal whd@RIMFanast Lid!hahuﬂ@m\ beggapakl @n 6t built as a

npl enent i n% di fferent matching techni ques, includin
modu[gxwe(gp;@t sieh Ut gpeholgeal power generator has the same configuration. In other
words, if a local power generator has to be replaced, the technician mayv quickly remove the
old local power generator and replace it with a new modularized unit.
[Para 38} In an embodiment of the mvention, a local controller, which 1s located within
each local power generator, may inferact with a main controller. The interaction enables the

main controlier to monitor the local power generators and send mstructions to the local

o
i



to, variable frequency, electronic swtching and
reflection absorption. Since the matching conponent is
wo09/0e@dui red to support a fraction of the toPEH/URMKO68150
and in order to mnimze conplexity and cost, sinple
tch arra ment ch with a few sjpple fixed

control[egingnpeeded, %‘f%‘f’ﬁ\pgﬁer‘“é““*ﬁﬁlé‘ wﬁwh% RRYSH &R ReTRigy may be
transtii@ed & fhk %1&@[@@:@1 eI ﬁﬁ)lmt@;nﬂit r‘:ﬁ%ﬁi;ﬁ‘sﬂdam for anomaly.

requi renents. [Para 37] Since the power | oad has been
Furthefi demucetradikongy hagyplosdio powbrongenby érsmbstedtlmi power
Lenergtpgnfrx]f ﬁe%gﬁ?, |a§cfi ﬁ{ggsatlg g%%xggmgﬁ‘dﬂf e&“‘é‘igﬂ‘h%f.r@%“ﬁ&m“ pattern to
the cheimdeuce. Further, each | ocal power generator can be
~ built as a nodul arized unit such that each |ocal power
{Parag@her atldr ftyes sl slrrptagsrrtitpipatanbinvenioroniebe ieskeg gnderstood
with 1} {‘euﬁmé CAL RANE mgﬁf}%% 0%[3. a’ﬂ?ﬁ ;L be repl aced, the

£ I Cl an rmay F THe ol d | ocal power

{Paragiier atrayr 3 amhonepb an em{iwdménln oftheenanaonl adistzieghed pbiver
[ Par a 38% I n an enbodinment of the jnvention, a | ocal
~‘m‘“e?:8ﬁ-f1F BVRED o peIPEEAs dedh dRTRuEEC AR B isaibyigshgspver

mmﬂ:ﬁ{%‘ﬁf FPLn ATYpd BLL] ﬁﬁnéﬁ’ketd%q Iy rﬁ%ﬂo@' heLin mﬂ'ﬁ e 204 may

nteracti on ena]es e main controller to noni
ng! uckonam n proxmml geNérad o 1{3’ pnvekersiepply ivngt3B8.c Maom smttml kh éﬂb may
| oc. Ig rollers, .as needed. .In an exanple, sta

H}Ki’lga’\t‘ ‘%’ITE!&B'HC qGHE FX ?b{d\}\é}. Digé}'n@ri %&1'16 P ¢ 9,1' n@émn 21{3DU¥ Pr OLEb%RN

pmalgbrsqgégwetgngqhggkg he main controller, which may nonitor
he incom ng data for anonaly. Further the main

{i’amc{j;ht r o|u£epmﬁxa3pu{g@h @nﬁ|§§§@d}\11@clgw@hﬁé ﬂﬁ)ﬁ @mhﬁgtex to convert the

mcoxqa% F R%g{eg %Fh gﬁa&%xgﬁme\ooﬁggp?gw dR OIn;u% %ﬁ‘ggég filels hmzr%ed to AC

powelthilhdPlE a0 ot HYE R bowhd ectRADRC. poRaria «38¢h JRe AC
feat ures and advant ages of the present invention nay

convepaohBtIOE ReCgRgRlIs PovET widiniribesd frepclal tp@weh@xml\gurté%%aﬂam a
rail Hiz%‘%H%%%%%@&P?F ggkl%‘é’n LParg 4401y Heg. 3A shows, in

invention,” a distributed power
{Paraai] angesmnémb«m;mnx: thetiD@ ppaﬂazemp@txplkmf tlne'F bhdsirbeent locally. In
di sgrj but stributed po genent

other ST ioHbOBRINES o AHLEE SitDt \d”‘ét\qeﬁ‘a%‘% oo rgDad g lurality
of C %“Qi %uﬁg ufIRY; mﬂ{] 6b Hgﬁslﬁt@b&iﬁ%ﬁf 11?&&@@@3&{]& ﬁp%n e

power s unit . Main controller
eiememmttbxtaemuw th!hpd)\hﬁ' Beasnengicoced keﬁmgtnsg/lst eim dastobnkam 0

eve .i nf or nat about roce33|
possig oIl T e Pﬁﬁmwe@m HET B PR LY el focal RE
cenerR08 ma&@fzwg@d@@n% &@&\/&%ﬁgz@r@k%m{m& Ifcd h&ir cach focal
ower into povver Not e that the

RF i.ie:nglgigwm qﬁg ab@mgmm{_ghqq&( Ppawirsepbly (ynAd}epr@Wm@h av qml% locat RF
pow en\lﬁe(inﬁf\leiggt tghzé‘«%% sm«:e BRYS5eal chggol’\kde; r&gh\ ey %\ay mm(

independently controlled. In other words, by distributing the DC power supply unit, the
amount of DC voltage being distributed to each of the power amplifier may be less, rendering
it stmpler to have the power controlled and managed. DU regulation may also be performed
alternatively or additionally at the local RF power supplies.

[Para 43} As aforementioned, a plurality of local RF generators may be employed to
distribute the power to the plurality of set of electrodes. In an embodument, each local RF

generator may be providing power to one set of electrodes {e.g., set of electrodes 342, set of

8



conversion is not necessary). Power is distributed
from DC power supply unit 308 along a rail 310 to the
wa 200000849 ocal RF generators (3 12, 314, and 3HG)/US2008/068150
[Para 42] In an enbodi nent, the DC power supply unit
may be distributed locally. In other words, instead of
a single DC power supply unit |ocated at the main
nodul e, a plurality of DC power supply units may be
di stributed locally near the inductive and/or
capacitive elements that require the pomer Being

oS IIe | ess co x, thus but

e A R e ot T A N

signi maudl\oeﬁaémﬁ dmlétﬂid’m BACH 14s9¢ahpRk 288 aeﬁietagéi to lpfoRRO TGN REF
enbodi nent, a power supply unit ma | ocat ed near

generesgenl ho BHPT RE glem@rxel?%m Iyl QF senarpats thy phebDppenped may

depengltlxiw t\é]@qgér{[%tenpe% Itﬁ{ihg *\E/t)sre]e:ljr ?‘\e %Yfeé] nﬁxﬁx%rz cQ{ClaiL &5@188&"@5% benelit

from el@hbme my’ sy froov dmt m:mﬁ@pm dﬁxm tiie;&o@cmttr(ﬁlehmm&m thdih eadily
words, by distributing the DC power SUEJ Yunlt t he
av mld&kﬁ@hft%weeﬁv%qwg SMIBEIVHE st dbre g igach of the
) r o
[Par ahggév‘iuee ¢ ﬁng!g&g?hé g%%é} %F tlgg,@ frcl deﬁgﬂ g@ ;gkg ébé'm i@.@{ &A 190duie
{e.z., RAW *hh‘@duibé”@eﬂif drnmdddt 624, natl IRFeisz mn‘duhﬁtﬁ'%‘t} [ bmhM! ym atior art,

the | oc RF. po r. su Par a
the a5 BhEYS GG SRR h Yy ik b Siat kel gl e Py
since t:h% RIRE QYR cﬁstﬁbﬁ&:{ b Wy l1BG mvx»eeﬁeﬁaeré hg, R ebtaﬁbzet x typical
set of electrodes. I n an enbodi nent, each | ocal
prior @*@Ré YRRy ENPRE\ ldimgztt@ Ghepwenw }(mgmgae}pcﬁﬂ{}: L@?\ET&{O! may

ondy “Eﬁ$?(§s,é‘?%%§‘ ﬁ:\’é}“&‘gr?%ggé wla;og:, ﬁl ectfirlg %néactgh *ge%unltt 8{53(1['“ %Fﬁ?each local

RF ge@eReh dhOhediBYrhiRMeR 1&l @0 fihCatidatrisgatienodt RENSh@dtor may
and/ or | ess conpl ex and/ or cheaper to produce t han an

be singifigdn & ait ovongfle.pRenppbor tashicld Threpersepplpmaydegubyymtially
nt.ed e
nm;%g%ﬁdr?%éa‘%n%ﬁb &q‘ﬁ Eﬁﬁy o*i?.gncﬂlﬂlfggﬁrl gxr% i mﬂg%@ﬂq ‘%Beb&“t' 2t
ub»vg;aaié‘r hkothan ates;m\m behixtdefivasd ‘ecdfecpmx afi Ricadrerdgrom a
cost standpoj nt  an the | ow cost of eac‘g makes t hem
{Para 40 g | y\bawwﬂaﬁi 44 A BREHENT MY WEREBY Taig eRipRaRent (6.8

natchOVQ BlalenSat Mk ehb ahi | lntayxdex[tP&iE Bad tﬁﬁ%l?n'lt%jﬁsle N

generator may | nclude an RF power a
impedapcubin mreugssm o RRaRReriod v 1é1 B2 41,1tpRFxnmdnmwehé3iﬁsa§ Bdn uk*nemtm,

i o MG 1) T 1 BB L PG = D e PG order

to acch@8fodafdaRe EHBPIE LB M@K oSthB ¢RridtE cRWEK ¢, hxﬁiu@@i Nements to
distributed by miny |ocal RF generators. In an

provigungt & the ‘»taypuiﬁcfétdﬁmfor art RF generator may gener at e

paragf ' DU BB R Ens YR EoBine 68t e 2XBT BT s
nmmﬁnme] dbheha®ung pRtaRPIBEAtn8&3GThehBaplaiia GERRS afa@have a
has been significantly reduced, the engineering of the
pluralpip eh VarRbleivaiens. g embodiment, the match component may be a fixed
match component that may be used with ditferent matching techniques, including but are not
limited to, variable frequencies, electronic switching, power absorption, reflection absorption,

and the like. The different types of matching technigues that may be employed are known in

the art and no further discussion will be provided.

g



be sinplified. In an exanple, an enclosure to shield

the power supply nmay be substantially elimnated or
woreme/ il er / mor e conpact/ cheaper since the pP&EDS2008/068150

bei ng deI ivered is substantially | ess than the power

. DEI NG livered rior art RF er at [ Par
i*arazr@]l b o |‘1B’h%8’“¥‘e‘g’che‘ feSuals 1R e ACoR Pheky (FRoRihe 330,

pmbaa aﬁafkﬁl'bl SRITPRNE m ad EnBodi mgﬁtahﬁl'br@@:&mxnﬁc &h p%@@d mn%& th the
c.) inorder to at least partially

v oitaqemurem‘t mbedaricetoaferae ﬂwm@@ n@p@m g Ew tg@amvvreﬁh«s tlh?eset of
p edan f _the nerator, |
clectrgis A PRTD T RIERS OpPrIG=Iariies (e St BRI e haPH beded as
Lomuhﬁdk?kil'tiﬁ)éuﬁ@ﬁb SRR L0k Qﬁ}@@xé 1 Gordes aRaat Gistdifition in the
onpl ex geonetry of the variable ca‘%am tive/inductive
mn@r@némn@ t dhpdafifen femerba may heewaiovedBy dledstielbaryponent to
manat[ep ?Jp%d KJe *ﬁﬁ@ﬂ‘ %Qt?\ F?ta cﬁaemg%(ﬁpbeg% @%gé‘{fjg%\/ lpz The
xmpieﬂﬁ&ﬁ&bxx di 4 pribe esharigbsushid ﬁln blreor fd RS m;mat&maﬂhmyﬁe;tame
have a plurality of variable conponents. In an
resultpRGUWTSHeR6, t he match component may be a fixed match
3o CATPON t d of L ng
[Par atggﬁni %géhs &J&?i&ﬁ%éw?ﬁot&% ai\Q@éﬁx{r}ggle lrsn&tﬁ 'Eglltg{%fe‘f hi, iociai
conmﬂkeauérlmaésqmad lechin lan(t el toohioilg, 340oweachalbsd I’Lptltlf’fdﬁl,t may
refl ection ab ion,. and t e|ll1 Be different .
“““"f‘y‘b‘é‘é“‘éf“ %‘5‘8 @“t‘é%ﬁﬁ" QEERIE ARRIEE BB B ARPBEdAe
contrd{ROWG hidy ts&ﬁl ﬁﬂ&uc@aﬁs Raby E&Q%Un%ﬁ&u 91§i:tﬁﬂn%s! haPclude, but
provi ded. [Para 48] One or nore |ocal RF generators nay
are mﬁﬁ:g@iedﬁ@kgd@t@npﬁ)@ bgm@]@ 0@ a iogﬁ@jeﬁ@g@impqﬁﬁﬁé}{@s Zor taydng off

the io@ﬂg‘ﬁﬁé‘ﬁ“ Dor H@ég F&ée heg BP»F%I' Eoi?%ﬁr?ie*ﬁ ren%%eggrétte fu&d the like.
In an BQLEEHINE nlahec UL 300 mPPWEK d&e&, hichaRaoh tikeds kot hecal
set of el ectrodes. These neasured and/or derived

unmq}@pwg;r:@qgéwﬂe,W@@gﬁ@e@uﬁ&;@ gzmn@yamggt 8o the local RF
wmmﬁ&m rolled paraneters to enable a control schene to
ntrol the power distribution in the chanber as
ii’arad’&)sl r echs cihée dgtracibied fichhthe foebeingaite Hardnpldoye dirbyement
conpon t tq man edance di ffer ences
p‘”ﬂ“‘%ﬁét"\ﬁéfé (? HE! PPEERLS PHEOTERR %rggr“-‘gp fevipreliRE SyRendt lgFal RE

U’ﬁ!letg Glenmmlz KRN fﬂo’uﬁ@:d Offve %Viﬁﬁ;@ﬁ%uﬂ B SRREGHhRLLY isﬁég;txik”ri:]}ﬁ' n

perform ng calibration when reflectance resu
substqpowiy clinssted] Pamaend@idikach | ocal RF gener at or may al so

Paraglg “'Sudy o @tsa"t wf 2P nghe At seaf ey roPae! Grcuhe)being

distulﬁ@&f‘wle@@i@kt SOBLERddeS br ARYndaThBY @Cﬁ;iﬂlstufd\nﬁ@ﬁéﬁ ’(hgn,bx providing
controller 306 via, for exanpl’e, a path 348. In an

more bb@&quwlﬂéﬂ it AUl mtr;meemgoeomm@u sietnﬂuwh@t wheriphy Cth@nmk a
nstructions ¢l ud

qub@tz‘g{% as R%l‘%{f ajl{or%%%)sgé ?bpu:'&!]& 8{3&: D ROCESS x{l}ﬁ% én Sh aZRﬁ weémer the
plasmBRm:genRaioat0fiforn@agist tRRebdike t THREDE:. Pidcessing results may be non-

uniform. With a local RF generator, the amount of power being distributed to each set of
electrodes or antenng may be individually controlled. Thus, more power may be distributed
to set of electrodes 342 {which deliver power to the edge of a substrate) and less to others in
order to create more uniform plasma, if that is desired.

[Para 52] Thus, with local control, amount of power may be adjusted locally to handle

meoming non-uniform substrate {especially those previously idenufied through techniques
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the |l ocal RF generator, pulsing the |evel of power,
vol tage, or current generated, and the like. In an
weeodidrent, main controller 306 may send out PCT/US2008/068150
synchroni zation signals to the | ocal controllers in
order t ?r _ateAa uni f orm proce S|n enwronnF Among
such a 'ib %h(r%@gp ﬁ‘etﬁséfl % \§ em[p IL%F )82} 1{)@%}?{18% 12 elc 1 PrOCEsSs may
be vadRPO]S ke %rﬁﬁ@ﬁ@}i@ﬁ 6y ﬁ?&r@ﬂx y dM8e gi’o%tr{lt’g bty RRulting in a
arrangement provides a ne d system for
more p@mlmmm@ng&ﬁ@wi@very |l ocal ly. Si nce each local RF

- ! , |y nount L he. 1 t for
Para g e ione i Yo U e PR S AL e i Rdeaies on e
distrithifecRF esResbrBMoush BartacH thn¥itehs. a0 higart tBkigaRe @b @i, for

t he amount of power, vol taq or current being
examplp doed! sonted erpare sl statys éilaé&@iﬂéhf@@cﬁirﬁ%m!@fm@ﬁrmgmm

Ct‘)il’ﬂ‘(ﬁﬁi‘t’}b@ hﬁ'}' 2 e(fﬁﬂ}tdgg%tli‘a(g‘nextig]x% S%X Ppqut Eoéie%%&;nggtgt i a?ﬁlac!hle:m In

an e\asmt;ia atmm mamateelmﬁ if @rnﬂamﬁnd} monamsuhb statetig ¢cndhfing grithin
praocessed. Typl cally, .during processing with the prior

each iaﬁ* Rereegteaat bihe nidiehing fs@ﬁﬁfq%%lb@ﬁwéh oL MHW%’& AES. main
contrdIRE %(%Jﬁx%{ L&lfan 4 %‘? gc?{hg ggfm.%éoesﬁx%é't DG LAY (S lRN cq{? jF built as

non uniform enerator, the anmoun
a modpbwerd bmt:nglndituﬁtihixbmtdsasmmcae aﬂH meeqtmfuied} egplace de@ndnmtmmnu

e o a ey b o0 Gl Dy o £0) 166 TS TR
qupph@%é&ino de |ﬂ‘)z%ﬁ§5m@@‘fﬁﬂa&9 bhRGe BdGRcEmacsUbstrate) and

less to others in order to create nore uniform pl asng,
{Paraj §4] t hatl'be efcdernemeged [e:pé«p@us-g}s drpuded WiaehRF glehvery based on a

di:,nﬁwg%%lﬁp a{rﬁx&gm%gu H& r;‘i!’i) W?? 61'13'4%{13 v gz(d?rgttx %E‘Eﬁ’g% QP%( ey er focal RF
deliverP R aRb@¢ iRERILntdan bikhedk bRt AU@Rnk EERNE qUASS ucﬁh as

| i thography). In an exanple, by enploying |ocal
embodigpbpkiat ibigntiehe ditahutpy gﬁ@ggle@,ﬁsm ﬁe(e\ka%}fe’d“ Haggement network

400, ﬁ?@?ttiﬂ& {1“19 gtr%%bc?REQ:ﬂ i ui{) ! Hl&«%?;? %@Qﬂy 1;93‘1 uo%.hlemt\s ork of straps,

éreby res
whichousgba p@asadbstﬁabeodt{ Par a 53] In an errbodl ment, main

control | er 306 is configur run |agnost|cs on the
[Paraci®dy r | Bt seP SRR St §H*1§H¥Léa'&hgf@ﬁ noyeafe-g. RF) arangement

netwot Mk ‘?\j\dh esbuth?@ﬁbtcﬁﬁ cf(ﬂ% shiuabig ald@@%& Rcohd Enm circle, a

exanple, loca controllers are-sen I ng“status data
rectiiiahmutmﬂmndmcmﬁ tIRFilge ematdor Setsauarainnyipweitr ok beamB06listributed

.. |In an enbodiment, criteria ma e preset to identify

ey A TE SHPORIMESTE RO S CRSRENS Qs G HELTREHBIEE Hele. A

local RB a@&riﬁﬂogwisauéc&uré@ai ARk (e apmt m il SN difidABSed integrated
wi thin each local RF generator. |f the matching

RE argopdneitaadvdri BP0 oy giteladofocalpoase eptiab tea distrgfauedaray of nodes
withit onttr"o)l | er 306 may send an alert to the operator.
SR flhe | ocal RF generator can be built as a

[Paraliiglul anizedhtNhientith Bhi®lenldefRIHAN 6h BROUF G8SraWVpiclerhe
required to replace a non-functioning

embodiments, there are alterations, permutations, and equivalents, which fall within the scope

of this invention. Although various examples are provided herein, it is intended that these

examyples be lustrative and not limiting with respect to the invention.

[Para 57} Also, the title and summary are provided herein for convenience and should

not be used to construe the scope of the claims herein. Farther, the abstract s written in a

highly abbreviated form and is provided herein for convenience and thus should not be
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RF generator. Self-diagnostic may be provided to
pi npoi nt which of the nultiple |ocal RF supplies need

W@ 2008004189 nt ai ned/ repl aced before the probl emPCHUSHNS/068150
[ Para 54] The aforenenti oned enbodi nents descri bed

| ocal RF delivery base on a.dis huted RF
emplayped Kh e DW{W‘&% QEFEt v feawgcvi Cifé? PHUSRSE] {pghe clams. Ifthe

term Q’,L € '?@&;1(5}-0\, Wﬁ\ﬁb‘ﬁr mim&ﬂ{ s R ARl Y BhYe RBYrRhSRy RBderstood
i mpl ementéd in a network arrangenent. Flg 4 Shows, in

matheamtx@#bmnm cofertdee, ong.an i thag cai sranilisut étj:,h«:)uid alsa be noted
rate
that P g B e B e g BT OH I AeP B g e
presetiveitlBn AlRSTHORTH e OteRd AR, me/\m z@h;:ﬂw}p@ﬁad@wﬁﬁ@ Bedhterpreted
each node. {Para 55] The configuration of
as incHidsterdtbuech @ ientie: ptegitpsnerandeqyivalems)s é’rﬂaﬁb@ﬁhﬁme spirit
a“d“ﬁﬁgﬁ?&éé }ggp&ﬂlg but are not linmted to, a
ose pack, a concentric circle, a
rectlllnear arrangenent and the |ike. Consider the
situation wherein, for exanple, distributed integrated
RF arrangenment network 400 is configured as a
segnented concentric circle. A local RF generator is
| ocated at each node (402, 404, 406, and 40S).
Distributed integrated RF arrangenent network 400 may
provi de | ocal power control to a distributed array of
nodes within a network. [Para 56] While this invention
has been described in terns of several preferred
enbodi nents, there are alterations, pernutations, and
equi val ents, which fall within the scope of this
i nvention. Although various exanples are provided
herein, it is intended that these exanples be
illustrative and not limting with respect to the
invention. [Para 57] Also, the title and sumary are
provi ded herein for conveni ence and shoul d not be used
to construe the scope of the clains herein. Further,
the abstract is witten in a highly abbreviated form
and is provided herein for conveni ence and thus should
not beenpl oyed to construe or limt the overal
invention, which is expressed in the clains. If the
term"set" is enployed herein, such termis intended
to have its commonly understood nat hemati cal neani ng
to cover zero, one, or nore than one nenber. It should
al so be noted that there are many alternative ways of
i npl ementing the nmet hods and apparatuses of the
present invention. It is therefore intended that the
foll ow ng appended clains be interpreted as including
all such alterations, pernutations, and equivalents as
fall within the true spirit and scope of the present
i nvention. CLAIMS What is clained is:



1. Adistributed power arrangenent to provide | oca
power delivery in a plasma processing system during
WG aW3noEd®e processi ng, conprising: a set of di PEDUS2008/068150

current (DC) power supply units; and a plurality of

power generators, said pl eﬂli of power generators

bei ng configured to receﬁse 6gher fromsaid set of DC
mqmtpgﬁgﬁmaqpply units, wherein each power generator of

said plurality of power generators being coupled to a

set of electrical elenments, thereby enabling sald each

- A BBl PR R Pl Rl ToRu Rt Bhi dhar) oGS BEPRLAL BlResing
\»slelﬂldﬁiiﬁdr huiqe@ke@ﬁweﬁs]@r camgaseat of claim 1l wherein said
set of ower@si%‘ppl y units being a single DC power
sa@pwduﬁﬁtamw PCDCT peiky uniss @bt ri buted to said

gl lll’ dlli X}iﬁgwgo%rm%gqaelt 951311;}&1 ﬂé}%we@}gezxq?{i&qu%%r@crt“\llhmed 0

ower rran

receixwfwt:\er frosadatll setf DT y.la@ ep @N;@ﬁ\« sripp keteni $ghiposkugasrator of said
pore than one DC power S@P unjt, each mgmr _ .

pluralggy 9Py efrfeney frors bt el mmub%méwe%pww b tgrabaichgpling

said e&&t’@x@e‘i’ gbRerfioP VN4 Qﬁ!%ﬁﬁ‘?‘hpﬁm@é s:%ﬁ’éiglom A Bhid Vs iocal cal power

€nerators. stribute ower arrang
dclne@f claim1l V\herel n a DC power supply unit of sai d set

rsu unit .is. | tedW| hi n id each
2. ThR B BahaT st SR oedendel f PR SN o) el Lheher deupaly uoits

bemu% sinpREDE ek I@x‘:’;ﬁ;ﬁ\du@i@"%ﬁ{er@ﬁ [RNGSIBNE dRE ek 1Msdid plurality of
wherein said plurality of power generators is a

Pﬁ“ﬂmﬁﬂﬂlﬁa}limﬁytﬁdftarladliim"am@(t}uency (RF) gener ators. 6. The

[hs |du°> rél?‘??(@f’m?’ep6‘6%\‘%%&‘%‘3%& 8%21%1} l uﬁgreén b:? {1:1 5 %tlﬂ:?@r B‘?“ et ppi\« units
inclod® GIRVBME odeNET fbvfrSupply uhhieadh SIT pBWRdpFRIOWRT of said set of DC
arrangenent of claim 1 wherein a power anplifier is

powel] YERE IRbERE FOSRIPY ehBPW PGIRBE A6 BEFHE BRUYTLY 9hpetver generators.
4, T’hQ dwx‘% tuypcm‘ erpxﬂvﬁw n?«.%n ?&f 5’1‘1%575 \;%h%rmhr ?)(dh(z\( & sggxgiﬁplmt of ‘«dtd set

arran

of D(’i ;smlamags;ﬁd mzm ﬁﬁhmt&mmhmm fOWPOW gﬁmem@rofeﬁ;dwudm} of
plurality of power generators, said match conponent

F’O““Ib%‘"’h@“‘l‘bnfl gured to match i npedance within said each

IhQ Weh @cﬁﬁ%\@ér‘%ha%éﬁblk GP@IQ&E‘@%H%E@ qﬂ{l ﬁﬁﬁgﬁk '89 t gg%%mm

sali asma processing system PSer
maplpmhﬂahmd@rtmmem {BfF) gbwiramwS. wher e| n said match

. THEYBATED o0 5 Contigured o, DECTonm ALk Bl et rRLCHI NG o
¥ EEHA YACFOTNGT VAR F & rel s eled iy g Poster ¢

is a plurality of microwave generators.

7. The distributed power arrangement of claim 1 wherein a power amplifier 1s located within

said each power generator of said plurality of power generators.

8. The distributed power arrangement of claim 7 wherein a match component is located

within said each power generator of said plurality of power generators, said match component

being confignred to match impedance within said each power generator with impedance of a

processing chamber of said plasma processing svstem.

9. The distributed power arrangement of claim 8 wherein said match component is

configured to perform different matching techniques, including variable frequencies and

efectronic switching.



el ectronic switching.10. The distributed power
arrangenent of claim1 wherein a probe is coupled to

W@ a00d/0eddeh power generator of said plurality oPCPUSEINS/068150
generators. 11. The distributed power arrangemsnt of

. Iﬁgagamilg%i\é?agq? Iagglgfe:g io cg@p} & @Pe{nlb }g :égg}u% I{g %asid each
powe L@éc%@FaEérQﬁku%'pﬁm f pé&v.r ISt ri bUt ed power
arrangement of claim llwherein said set of electrical
léq: éwggmgedum\wg aaawnam obdleigt t%ﬁégremliald Mhbe is configured to at
teast b2t BEyPONET QNCRANORTENL Of il QT ey &l n sl d
5 ‘3%"? 1ol B6Y POR AT el veheRca et f iy £ 4ft enna. 14,
ThbGisehitakdd it driR@WRiendbf GRGE H’Eﬁhe;@fu Sh@idibielbtfitfiotements
including a main controller, said main controller
hﬂ“%@e?"r@%@ﬁﬂﬂ@ﬁu ed to interact with said plasm

13, TR@ gﬁﬁfﬁu&lﬂ o%ye?'éﬁmne}éei\hgaﬁaﬂ 'ﬁ [V'I\Q:Lé n gllcp‘%\f\%[ elefftr;mi lements

bemulq@;@ﬁtf&ﬁt&\iﬂ}ﬁhl n said each power generator of said
Tgl urality of power generators, said |local controller

%Fiﬁglt@gﬁifg(@w‘ é.a"ilg;ﬁl“qkﬁf ar g hiypes fclidmg fman controller, said
. o | el
main @(ﬁl‘?{(\?igtlc lbtﬁlg\ntéz sg%dgg nggﬁg\?\ﬁ&l’é gﬂati Pﬁlnl‘i ??&f s‘?ﬁﬁ)ﬂ{eﬁg
1S, Tt étbrrlmzmdqdwmmnnsa;mraangt‘eq’mim {bfvheleai mictd anherpiir na Baindd
ITHI% ﬁnt roller is confi d to nonitor stat uqu .
withi s ess ARVBbRT YR R SAK ur@ ty o ot H,gnaéqtg&sugu ](.Qpéi controller
being bb@MR 8L & hRER: uﬁ"’tﬁ%{dcﬁrluﬁ LoRESIRG] \@i‘i@@iﬂ%&ﬁcﬁéﬁ BeRRBreceiving
povver gener at or . . The distributed power ar rangement
mstrugfons|faiopsad vvhter %mwoﬁa!i d each power generator of sai d
arize
to. 185 M Uil Bl A EEarERATHRORREI L ERisTRrt Bl oGriire o
confi ROV radMidr kiagls oD &mh%omi Ehe&RAONRBEving sREBhRa imm said
and a local controller The distributed power
local gmpaHgemaeiated wetharighesclhperaissneaiod plurality of power
17. T?g H%frg)tu?‘}ds‘pf_%\ tr Clg’nufx li% ?9}} ti%g'g gge]wﬁf;#]%%‘ aeﬂng‘{%« o1 3 8{1&‘8& of said
pluralith ef gostir dehutaads mmndﬁm;&ﬂgﬁnemti afchgloaiemdrareneinding at
sai ol pluralit wer generators is configur

d
least A GHEmESET %H%’%ﬁtm‘f“@‘k@r’«ﬁeq“éﬁ CQFRTE R 38w 8T RpGPlLer
i8 1%? hﬁétﬂﬂﬁ\% Qﬁaﬁ%ﬁt&n?ﬁ H!QI( 1 $BbRiudlSd b gupHﬁwegf 6&¥ Hgenerators

stributed power arrangene
is Lonﬁlg.aﬂemtd 811abﬂfek»eat posar doxptad @k rits;rﬁmrtedmweroi ged@znaﬁﬂun 8 niegvork.
ement

9T \[})é‘ ured as, a”rerptll l i n%eg ?%S ! ag [; .

DREF TYER RS AT W&H ‘at” Ehsafrbparadiey ghcyver
cenerftbatig L@H’f@%ﬁ{brﬁa\(g@im@@@@&enmc circle, wherein a power generator is
positioned at each node of said distributed array of nodes.

I 3
20, The distributed power arrangement of claim 18 wherein said plurality of power
generators is configured as a rectilinear arrangement, wherein a power generator is positioned

at each node of said distributed array of nodes.



