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w( Rawmoclifl Advances in plasma processi ng have PCT/US2008/068154
facilitated growth in the sem conductor industry. The
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many manufacturers are processing to the edge of the

substrate. [Para 2] Unfortunately, substrate

processing i n BACRIGROVBILyOFarge [pvesEssing chamber,

such as one that is capable of processing a substrate
Paraile si 26vVaHCes ODPIT R RLBS L é}d@%}aulﬁé&yd gf@ggﬁs@ iiWé‘ﬁS}nmnduum
mdusi‘f ?i\@@gﬁ‘ﬁtd\ eseﬂxz?&{\]ﬂﬁH ﬁ&e&&@ heRas: {esnsa‘ﬁ | £ QY 19’31}»

orm resul e substrate to ensure the creation

n.mnufaf,nﬂﬂ‘é echechreenserbmpadicet dnedem cescrastassotidility is to

subtrate [ afrag al roce i ng ‘
m’t\nglﬁ@ }ed*ﬁ:ﬁlé‘ﬁp e ¢LAfY tﬂlséqgéﬁégsuf 51 LRERE Ltw\ Y& pr\%sanw to the
edge éifg]@qgggﬁﬁ@r ocessing chanber via el ectrode or antenna.

I nsi de t he’ processi ng chanber the RF energy may
|'Para:2|1: :: ggﬁxfh‘ﬁ‘n[ ‘Et\%aiﬁ%gmgg e %ﬁnplsﬁ"’?ﬁ%ttn‘r’\fglsﬁ Lrﬁé{uﬁhigiiﬁ hamber,
such ssroaatiet uma@giniat}emme%mmstm bétr€@s Yhe skar A300 dealand/or larger, may

environ t‘ltj}e gote acr oss .the Ias and t he
presei ey BILCTEFe i PP I EHE “%""Sb‘“;‘rc’ic’? eivind & UBpmBRRH On the

substrhRIH kha PO R SBRSE ALE. nRERMi&IHuGab} Yeviddd GcRb @M Rubstrate.
created by the interaction between the RF energy and

{ﬁi’araitﬂe 9ay;, la ‘?w&n@ﬁ W%i@gﬁ@n‘@ﬁ&%ﬁéxﬁt pﬁu {Egﬁ%ﬁ@} ﬂ%ﬁex‘i ¢ nﬁ’xqq)e fed

her ent nat ur e processing c
into tlexatplseng thenbadiadleditaivophmgasn. Mayide &mg&umeﬁ@cﬁmnxbm the RF
di stributi on of gas throughout tg roceSS| n
X

energy fiay deRC bR SEnOURPEE R T an)éi;m BRI sexﬁgra%er on an
eiectr&s@zﬁ?&l Q¥ Bf orbD1e iR LE /b8 Sits | 'li‘f‘s}a'i‘n EX RITRI G ;r%’ﬁ%m the potem:iai

substrates and pr ocesses tend have an edge ef
acrossibe phgmp rod desivhgratsviecinifatis dzeo:ejntm ¢ @siniform « esuh on the

subqtr%%? ff%ghgt?c;) Wb}tﬁ? H{é‘gg{‘ ggg%d éa 1g g%eru ‘i‘“&g’F E)FE“Q e}s;gglnet. kP l&llélj‘lg and the
gas 1%@;& &ﬂm;ﬁﬂad&zx W%zﬁ@ ﬁuéjﬂaftﬁ@ [i@RfenPAL AIRITKSp G sSing chamber.
as exhaust, RF energy distribution, etc.)

Inan emplmgye gq%faé SewtHeag magg icaRsgraneyent diatr ib\ﬁm’e@sﬁ‘*ﬁ g ouuho ut the
1 OCL’,‘QHIH('HLE‘lé’lIﬂhS} nll“l 61{}':}!2} &}q npa)newx;¥ hg‘ll% H§ .SSHQ \ﬁk&(} @%Jir T()%h Qv RPMVU

ntr re re e tTo

subsﬁ@fqu Bfan HEWRNE MmosiRabspatbadddgotheesdedd @rant apad@nater Suring
in order to produce nore uniformplasma is a tedious

PrOCeging. MR L BrSUHTNEE SO SERSS PREEY-may require

consi derabl e optim zati on.
[Para 4} I an attempt to control the untformuty of the plasma, IC fabricators have
attempted t© manage the different parameters (e.g., gas flow, gas exhaust, RF energy
distribution, etc.} that may affect the condition of the processing chamber. In an example, the
mass of the mput gas flow may be controlled to ensure a more even distribution of gas.
However, manipulating the ditferent parameters 1o order to produce more gniform plasma is a
tedious and tume-consuming process that may require considerable optimization.

Furthermore, uniform plasma usnally does not translate into unitorm etching ou a substrate

since other factors 1 the chamber or on the incoming substrate may affect antformity. Asa
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Furt hernmore, uniform plasma usually does not translate
into uniformetching on a substrate since other

WO 20900@5i n t he chanber or on the incom ng SubBCT/HS08/068154
may aff ect unifornity As aresult, the task of

na t he . ceSS|n r enV|ronnent i n order
result rrge E%E&? g ﬂﬁﬁ:d ‘etHﬁ%’\‘te‘"’?Fély r&n’%ﬁ SRYV O thyde g st lasma
that I“I’I’d RE6RE Rtk e QOITRL ’E‘JLrGQL hﬁn‘&nmtgllﬁln‘z,’ HCORBLEX ﬂh@ﬁkc tas}\ that
at may be inproved by local control. [Para 5
nﬁwf@e@wanﬁé@\éapé@mﬁﬁwe el ect rodes and dual Coi
i nductive arrangenent have been used to address
[Parauii)i f or Mictlysegorbitedlcapaettharligetiodesaandalual ¢aielhgugbpamnsangement

have B s ERGH: P COT 0 L BHBOBAREATIEN EOAkre Bt mnner

arrangenent for enabling | ocal control of power
delivery within a plasnma processing system having a
pl asma_pr ocesgifig SHAMISR\IBEITI: PLORRSSHRO Of 2
substrate. Thé arrangenent i ncludes a électric
{Pamvﬁ] ndowThi hrecansandgene it aradisioodimehuden arnpadaatfovaabling local
rrange nt The |ndlllct|ve arr.an erren% i.s di sposed
contre 88*?%“?‘ PR R B O HAB AR 0 AR e R Py “@“’éé’uqueé*m“
chamWr ilrife PRRSEEh &F ol 16stP:@STR: RELGEDSH tngdﬁfétﬁﬂlica Jif€ window.
I nductTve arrangement 1ncludes a set of inductive
The ap htarmrmsslsmwmemmmddem cthenpooalt. donindktiof a:pimement is

t.o.create substanti al un for
dispoftf bl gty B RRAEE po Tk e STRLHES TR i e plasma
proceSUTRE¥T. ef i@tzﬁ&uﬁ@é aithyoeaRe: fkldibes aamy HRRPQE dRAbSs Ofhich
the i'nvention disclosed herein and is not intended to
provides g iﬁﬁﬁeUQ@@ﬁé potver fdivenvierrena suiieRallsugidrmt gy in the
il herein. These and ot her features of the
p}dh’mdI‘“&"‘S\tm %l\fnenn}tl on will be described in nore det ai I
e detalled descri on the i nyention
l*’m.b’ﬁ o b s har? (8T & b Ao b Ay eMEEneds e
inven{d@RHEd -@d(ﬂ&e@f ald iR nBRAWNGS1d BalianBleopher MEeSRBton, which is set
invention is illustrated by way of exanple, and not by
forth ng}e oipiy hereiat iToese dnd otlive fatgas esthe prespe na\gf'@@ﬁp anly bn geacr;bed

in mofl G LA P I e A NeLc ol S B S8 U RY 8 gL EET L the

followiBy gu@pbodi nent of the invention, an inductive
arrangenent for introducing RF energy into a plasnma
processi ng system [Para 10] Fig. 2 - 4 show, in
enbodi nents of the inventi on, exanples of different

shapes for ?T;gv AHeEEHgp: ﬁtmLEﬁ\mm @9 5-10

shows, in e ments o I nventi on, exarrp es of
iParaqﬁW thgyp, present invention is illustrated by way of example, and not by way of

limitation, in the figures of the accompanying drawings and in which like reference numerals

refer to similar elements and in which:

[Para 9 Fig. 1 shows, m an embodiment of the invention, an mductive arrangement for
introducing RF energy mnto a plasma processing system.
{Para 10] Fig. 2 —4 show, in embodinments of the mvention, examples of different

shapes for an inductive element.

[Para 11} Fig. 5-10 shows, in embodiments of the invention, examples of how the

inductive elements may be arranged to provide uniform processing.
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i nductive elenents may be arranged to provide uniform
processi ng. DETAI LED DESCRI PTI ON OF EMBCDI MENTS [ Par a
wa2joodmaspresent i nvention will now be descri bRCI/UR2008/068154

detail with reference to a few enbodi nents thereof as
illustrated in the acconpanyi ng drawi ngs. In the
follow ng description, nunmerous specific details are
set forth prouden b@s@k@fvmﬁ\ @ﬁmmqm@ler st andi ng
of the present invention. It wl appar ent,

{Paranidhev ed he posorengiiibn adll naw tbheieam'ﬁ}ed tthegtai hethpef@mnt to a few

emboy B bRal T LR b RioBbharts 8fHseds o fowingun

descripiO€ 08818l B REeANHLQRIISirt WRLURR S HAVLoNREViIBES horough
described in detail in order to not unnecessari l ﬁ/ )

undergipraing ef tha@rgspeida intivhy Envilide. eppParabasveydpiose gkilied in the art,

that ﬁ}%gﬁ%% dﬁﬁgﬁﬁmﬁ (Hdl?e q;%a&tﬁ%? \ﬂﬁxﬁ‘&! %E?e'bgv%(I Aﬂﬁéqg qh]&%& datails. In

other rR@ntay asll kaow msghte»eadt@@ aadeesntdeches nmt bmmfs@ﬁted e detail
that includes a conputer readabl e nedi um on which
in ordgplepigt BrascasaEly @WHSG‘F—&EHL%%“ $¥0ear ryi ng out
enbodi nents of the inventive techni que are stored. The
{Pa mc@r}p ut éeripeaeiabrdimgaidi %mﬁem"asyhﬁﬁﬁ@r qiefeslow.gnrclasiagprashods and
. € . I
mhmg@g' CI?QQ%% & Lp%%{ d fat (R0 é‘Q “ﬁ&ﬂx ot &i%r aﬁ?i&«gﬁg}a{? X

orms O rea

manuRopather intRddadbl: mmﬂdaa adobiid fediymt drewhioN eBipeBr-f@able
al so cover  apparatuses for_practicing enbod nments of
nstroptias i fal ERvivgrput Sﬁ@ﬁd@%ﬁ(ﬁttﬁ%mml\leﬁﬁq hirae g gniels the
Lompﬁll@ldfaﬁ@Hﬁéjm@?ﬂ{lpﬁ P é&ﬂ&@f‘ﬁ?@%ﬁnw& o&,&ﬁwﬂiuﬁw n%%ﬁgﬁtr opto-
talnin enbo nts e I nvention. anpl'e
mmmfc spicdal.appédreaterssiof chugetenrsgéride aled pur o sericgrpupeter readable

code. Yot (2 GOGLERLES OTRHLL 0g, SR NS SRPLARIALE, ¥r the
invenGQTPHIBHEATRN LR A6 SR LR d\igﬂﬁq{;‘%%\@% BF2eHr ﬁ’smpl 1@ carry ont
circults adapted"for the various tasks pertaining t
tasks wbmdngnmmb@ﬁmtm Of theantdupnn. FRany eidﬂ stch anmdtas pebtdn a
Geﬂtﬂq 3 )0‘-‘. T3] {e Ao g%% ‘iX:({l tlr iher n! reﬁl ')}‘ X E; !
ft‘dc‘é e SRYPBIeS é?‘e hblrd S G g iirada h%‘u’% }
prografiib@ b R0 GRSSdeNGonttfhatloRSF ARGHpuRKEHBPBENL Bhv@R and
frequency (e.g., via 300 negahertz to 500 megahertz]
dedicaipds Reranyealie eugutsnaoried Eanhe sts takpposinag ineneedipents of
the inS 8\‘1‘1% ing due to the skin effect. However, the
g Reer | ng of such a system may be unduly conpl ex and
{Paral Sk:ﬁlgl&ugﬁgﬁr (g éhc 11¥ thié)g\ lh{: Iz]%ﬁtszg% P}%;rg]gltgglé%clgrspguﬁ%emﬁ cShtrols
are neS@dhl Rferys b&QeuQ,QﬁMx%riﬁ}h oRarddogiet | /e iadshes ap@hleiviggh
antenna coupling. This |ocal control can be
frequanel dhpl MEROH mesahy e P regeabstd) saprsttiveargnthoe beea shown to

pmdu&?ﬁ%ﬁ&h % usm FAAo eﬂlm BB Sect, However, the engineering of such a system

may be unduly complex and expensive. Accordingly, it is desirable to implement a lower

frequency {e.x., less than 300 megahertz) solution using conventional inductive and
capacitive antenna coupling. This local control can be accomplished using an array of

mductive andfor capacitive antenna elements.

[Para 15] In accordance with embodiments of the invention, innovative arrangements
are provided in order to provide local control during substrate processing. In embodiments of

the invention, the arrangement may include arrays of inductive elements arranged in a

)
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[Para 15] In accordance with enbodi nents of the

i nvention, innovative arrangenents are provided in
W@e@enod1s1 provi de | ocal control during substr aP@I/US2008/068154

processing. I n enbodi nents of the invention t he

rrangenent i ncl ude .arr.ays of ductl\ﬁ el ement s
pa;mgllai, AREE 10 ﬁméﬁ% if’?'gﬁf“étlmina“ﬁ i pab 16! fisdgyention, the
inducG@NEEQbnts 'ﬁh%%a of Bn‘ﬁ‘mﬁ%ﬁm s of the invention, the

i nductive efements may be of different shapes. [Para
|Pam]1%] I nyan, QIWB x@Fx'k 8‘; nRQﬁszgﬂEﬁ&Jw L ARG Ovli\(ﬁ t@:piaced
ennas nmay epa above electric win
abov epvrd]e&estsm g ndws bémmmeammmam ofanianduet nwiaues}eea’mnmas. ,{:u, h
i nductiyve ele ng be ar anged in such a
iﬂdlh..irlr)a.n @Flilﬁiﬁ]&-{v ‘Ir‘tﬁ :ﬁ‘f;ﬁl&% g’i ﬂélf., §§ﬂd@8blp ‘nl Il}éfﬁav&bi.lé\}’:f Hg%)hng and
provideQG@la) Q01 . [Para 17] In an enbodi ment of the
I nvention, the inductive arrangemnment rray be a
iPamslefgnemh?%\ ‘rﬂﬂ&itﬁ{é’ﬁﬁg}gﬁmznnéﬂq tlﬁ'rlnfﬁ%(g!qp xemmtepfcm mf\\ be a
segment e Toop arrangenent nmay I nc e an
segmstedaipsy eenneaiced hananemaiothhesgmdmedhod hatmmamiphﬁx include
the_ segnented | oop arr ngegent may include an array of

an ¢ mgbpib%hapq h%‘“?ﬁtgﬁ & onq;g 6L o fhal mthe(l gx@'nplq T8 SedsRked foop
atmmﬁzlnﬁ‘%ﬁtﬂ iRfuden® 289 0LBh | RQRRET @Q&?ﬂ%ﬂ{cn Ve, | NGLYRE

a positive and a negative term nal . an enbodi nent,
elemeptod dnt segaynted dwpf v tthent pmm 1th? iuée 8 pom@*geaamd\ﬁenegam e terminal.

" term.nal . I n an enbodi.nen rror. current
in an DO PG AR SR HOTHPBPEEUT © VENAAE TR arin o
embo@RRAdiaMBRLse hifordLStaNes DL \WBAHENR HeaH8ESEc Mifdd¥. In an
current and the segnented | oop arrangenent may be
embodigisal. ﬂpq;dz@tﬁmgﬂ@@@ e thp myersaentinl ek endfhespanented loop

ammtgchnf.uf hm{ Ihu el g( O tgi_éﬁxktﬁ\m? C}mq{ %lf &z? %1‘ 8& {%,]LLtﬁ{.a &wmﬁ"m Qius the

CRRESE 5 Pt he™'s

thickr@fs $theshphthsid tieegioffess [ﬂE’&feaskixB&epk nre@ﬁmeﬂhiwllmgm o:bﬂfhe plasma
. the invention, the inductive arrangenent may
region adder network ar rangenent. The | adder network
arrangenent na be a Cartesian arrangenent in which a
{Parapdilr ofin hgnReg v@rxwtéh«gnﬁglzigx‘gt gg?paqilg:ﬁ;eg 'tfmlmzmﬁémm be a ladder

nenw Ot%h g}f‘%g_rg.fn%}éit eﬁ%& d& g 89{“ f? l[ J g EH}(&H?I@&TI gg gf g“lil%g %i é%%ﬁﬂ’l@ﬂt mn

whichaghit MEindilisek BRSSEn6 s taelf]ﬁraﬁ&i foslept Ans@ e lﬂnrzqu_é_hﬁz dr aekeh@dr than
network arr aﬁ(gerrent may | ncI ude straps and/

the thigkpese of thseliepdpe yindopaplys thg)thichnegh Oéﬁﬂ@féﬂh@m thy fhighpess of the
skin dc?t‘ﬁergéinq Nt nﬁdcﬂ{iﬁ%}ﬂ\v mﬁ[f LY ?sﬁ‘?%dﬂ@cyst%g)h t@n# g.loigu r})cmme

arrangenen array-arrange
ximpeexarrpl e of a sinple CarteS| an arrangenent. In an

enbodi nent, the |oop array arrangenent may be a
[Parar@yndedh hioopban dlar ofahs Gurafitor, aRAndldivanrenhedhmeat be a toop

each inductive el enent may be arranged in such a
array pappsment. The loop array arrangement 1s an example of a stmple Cartesian
arrangement. In an embodiment, the foop array arrangement may be a rounded foop andior a
square loop. In an embodiment, each inductive element may be arranged in such a manner
that allows the current for each inductive element to flow in the same direction. To minimize
cross coupling and to prevent a global current effect, the mductive elemuents may be placed
further apart. In an embodiment, the distance may be equal to or greater than the thickness of

the dielectric window plus the thickness of a sheath and the thickness of the skin depth

region.



that allows the current for each inductive elenent to
flowin the sane direction. To m nim ze cross coupling

wap@vas1pr event a gl obal current effect, the iPCUUS1008068154
el ements may be placed further apart. In an

, odi pent, the di nce be equal, to, or. greate

,’amte%qr)gn t é“?‘ﬁlﬁewﬁ’e%@g MERO! SRR, tlw:%%v\gplﬁglepﬁéﬁ the loop

array Er@:’nﬁﬁﬁﬁ-ﬁ@m@;f b@dﬁﬂﬁ@ﬁ By @B%h&%&r%&ﬂﬂ@@ﬁé cﬁ&uﬁtn@ aﬁf‘xt éht inductive
region.[Para 20] In yet another enbodi ment

eiememeo ifewentoppesitetdwaciiond ute pmeereltmme@t bbmtdaeh h@@pm e element to

arran e arran
interf G S BB et P ener ittt JERER o tiequal o o
areatdh QW thORAPES! dfehdiiEREL icORnd O pRIsENEMickhBS FUrsh&nk and the
fromeach inductive elenent to interfere with one
thickngiorftbe skip depiliragiamce bet ween each i nductive el enent
may be equal to or greater than the thickness of the
{Paradii¢| ecty icembatiownipbiube fiventdn, Jleriedwtiof agasdremphmapde a face-

ccn{uéﬁ dlé'ﬁlg%ﬁkwgﬁf}h(gg m%ggt idgvlghg}f? %I‘Qm{_ﬁgko \(\,ﬂ}& \;@53 Llnlt,f in the
middlar Bmg@rf@ fHe 10BY a8 ArdiaCReRN{R BEhelTaIORERANve MIhGR may be a
e a Cartesian arrangenment with an offset center

Imﬂldf-'fh?lq@ﬁémﬁﬁf‘ﬁﬁI*'éUﬂthUm?’l arise @'wtlh’eha*:@@tpnéway cpyneahgareiber be
aw(]{ n; x%%gf ﬂ%t cx?ﬁ)%l 1@%&'}1 X? m% %‘i‘ﬁﬂ&x (g@i)éaxt@% @ f{o‘?&“ﬂ%g same

dmuicﬂdﬂ@@ flve ie lmpmm divayticed tﬂmsmb@ z!@é a@g @mm aBafRAREAL, the distance
that enabl es the current of each inductive el ement to
betweph i PAUGHE RS ARESTHESEBRY GHCErng Berpnnt of lepl seniel each

mdu\,g\, 3 &551&9 ay éb&lr s@hselafe 'Bxg&-sloiﬂgp array arrangenent, the

tance e vveen t’he i'nducti Ve arrangemsnts may

Parae.T ier m]ﬂe Katm o g g%u L{\B'I%flwu‘u &ﬁ%!t.. gg:tg‘[ltﬂ gli’ﬂl%ﬂi HR\ gjd(ﬁ.ﬁlﬁdtfslnﬂd

ment ave over su tate priocessing

with thRadns asthanduadwad tagesionk titwlﬁeoipmesent | nventl on may
be better understood with reference to the figures and

[Paradiz3 CUS $EONShERRLin hObh®WHinlcBas B Blveiish, ad 1SHRWSe alrdhg@hent for
enbodi ment of the invention, an inductive arrangement

introdpeing Rt e EUCHIG }pip:s:@hgmgyispﬁtsg thmmngémiqgﬁ;@@ggslpﬁg control. A
a%m%%%x ;?c%lﬁégg 16{2 BB;Q ﬁ%ciu 5 Réll é&éc? %leu rﬁ %eg%en é@ﬁr\‘ﬁgﬂl is ﬁgxﬁ%&ted to a

dielech@2winibiClio4l §reannaet edattgz@am@hel (80 RE ety I’iﬁiﬁ\/\ﬂdxgﬁme a
From i nducti ve arrangenent "102, RF.ener gy may f
processiigochanbed HEse; 1H‘§i%h&ﬁi3éﬁ*e§@*6“ﬁb? bw@eéc@mqugia%@whm 106

thr cm%th%‘%assﬁg?qgﬁ?ﬂ cg% a%qdmmtq ORI §HER { 181%; tﬁ?}ﬂéﬁp%ﬁx;} 00 h{g “18[&1 order

OR ar rangenen ener

to formqiigdver Wil rhidhas gaesl to Bich radwh%ttame f or smpik &:maadlﬂn&ap wharch
et ‘usg?d R 2 etch a substrate 112 that is |ocated on top
electrgatinthuri it ost ati ¢ chuck 114. [Para 24] In the prior

art, inductive arrangenent 102 X be a sinple antenna
[Para 24] I the prior art, indochive arrangement 102 may be a stniple antenna
arrangement, a CONCERc antenn a, bwo spu‘ai antenna intertwined with one another, and the
ike. Regardless of the arrangement, the inductive grrangement usually has a primandy global
effect on the substrate and limited or no focal control i provided. Unlike the prior ant,
embodiments of the invention provide arrangements that support local control, thereby

resulting more controlled environment that is capable of producing more uniform processing.
[Para 25} In an embodiment of the invention, the inductive elements may include a
phurality of inductive elements (116a, 116b, 116¢, 116d, 116e, 116f, and 116g). Each of the

S



arrangenment, a concentric antenna, two spiral antenna
intertwined with one another, and the |ike. Regardless

w@Roovles1ar r angenent, the inductive arrangenent PCBEUS2008/068154
has a primarily gl obal effect on the substrate and

mduc mqm%tp%g;}i? gnaég)sl(%tf hxé!malgnt ]En%ltnﬂ]léaf ﬁr'gz\r%xl%gl%iep ?1] g{%ti}g 1 iQa? of substrate

n@lg HAROS PBRE S kA ks émﬁ@xs 5 b QA1 180 E Rlereat DO §B¥ntial at section
résulting nore controlled environnent that 1 s capable

Sa, gfe fpir ot rﬁ@um @ Xfmrmpe @?@e@st higa x{lﬂa%ream@s}xseﬁnn arder to

i nduct.i,ve

prov *%a%}* T e b s PEDRRTY plater Rl ErEs R4Sy sa and

118e dRBstrald 62, Q\lﬁﬁmpllﬂe@ﬁﬁ cdied], foomd nkO8ye clB@chs of inductive
t hei nductive el enents rmay be individually controll ed.

arrangemesh ek arpire | UNFHOER PIOCOTH MRS TORMERH BRHT S aqrpes sry&)ymte L1
~ have a potential that is less than a section 118e. To
§Pami %‘é r eage aftrempuient!i bk iaticgectivomil 18 et diRFe whient Fig. 2
-4 Shf’}%ci" ‘é*g%‘&ﬂ?‘h‘%{g Pb@p q‘?‘gt“lﬂ ;)/’Be)\hg*a‘g‘ggg tf’f g‘%ﬁiﬁﬁ%&\% forgag inductive
eleme@f €at e substantially the sane potential across
sections 118a and 118e of substrate 112. By
[}.’ara@z' PulRa! bnG,&ONk LRk intdREof RE lt’tﬂkhﬁ@n %lggﬂ@@tﬁa 9502 Strap
~Inductive arrangenment 102, a nore uniform processing
202 maphiaron rentivanaymiexi Yid @dmmasmtxnmahtmlz [ Para 26]
As af orenentioned, the inductive elenments may be of
{Paradi8i f er €t 3shapedn afregbo@imendothowvehtiore abogienBind shapé 302,
th I f dif t sh f
A L L
l'ni,lit.!}ﬁg’gQIQE%ﬂ{d% Qby LR, LV any ‘?ﬂme%sﬁﬁ%u@ﬂé& @Hue%%rrer%tiﬁgy& Fach
202 may have a positive term nal a negative
of thetbendd may h@Q6 curRar patR Spwhigin Q?‘-‘p&&t‘l@\/ﬁbf&d!(ﬂhaﬂﬂ emggdmpiemmd 304

may h@h‘aﬁ@?‘%{f) Y\ﬁ%ﬁ 1%2’1 cég“}\ﬁxsirnung "Lii{}‘:ﬁ@sﬁfhs pgglggg haxsée& Mot Povws mg ina
coum&OMBLIRksd @t@tibAGnkHAHE bhy ﬁmglhﬁ{@ﬁkﬁen\/\ﬂb\huw yhicRlcRwise direction.
bends (bends 304, 306, and . These bends
The cemerd tonutos ssrpettinglshaser Heris tﬁecﬁ@}p?s@i tEadifentnt cheert dlaus.
may have a current path flowing in opposite
[Parad’9f ect Fan §.qhhm an aaxw&vpﬁie;{enbehéie :mmmy ehaugiem uf imémttix e
eiemef [?‘%"‘{'”19; i,]n‘ 3 Q\ Reib 1' S tn?n 5 dk J g w are end
BiSAVUT PP oG AP S OSEHREGr -0 Biehy SE AP LEEY bV Cam
{loop h@ﬂd 18 Q@mﬂ@kn“ﬁ%@m&wJneiﬂtiuafdx@@'ld}‘&nk had 16l0g kd’MnﬁFénd éionp 406).
direction. The current flow for serpentine shape 3
[Par a"iﬁ)ét he p3im 9h shie. ;ﬂ'eﬁrfb%ﬁg\%mcw tflf Mveh x&%"@wrﬁ;}ﬁ@g & 1879 the
shows, 'I'n an enb the 1 nventi on,
mduam«adphlem ofay|¥:mdtmtxgmho@lmnﬁ\nmm‘umt;hoa:shmgp shape. In
an enbodi ment, an inductive el enent may have a square
[Parac¥id (| 0ap S404pws] in sanattiodimenbddienBrhiioAnn axdigle ofa segmented
7 elenent‘qag have a round end (logp 406). [Para 30]
loop apfaggement P2 s hesenteh @Hﬁéﬁ?‘l‘&?ﬁf%ﬁ 54? YRR ;I}ngn'i{n, gy of inductive

Ligm&ﬁfﬁ&{q@i e@}boi{}?h% Ehﬁ HROURL NG QEI%@QB?WFHEYH RETAE ﬁl%ﬂ%ﬁzg, In

to provide uniformprocessing.
this example, segmented loop arrangement 502 may include an array of inductive elements

with a strap shape.

[Para 32} Each inductive element may mclude two terminals. In an example, tnductive
element 504 may mcinde a positive terminal 504a and a negative terminal 504b. Terminal

304a may be connected to the center white termunal 504b nay be counected to the outside of

&



[Para 31] Fig. 5A shows, in an enbodi nent of the

i nvention, an exanple of a segnented | oop arrangenent
wGRI/N@aghent ed | oop arrangenent 502 may i ncl URET/EB2008/068154

array of inductive elenments (504, 506, 508, and 510).

the L(%Eﬁ?l%éﬂ&i%c I}q\éemg%zg g{\ g&u] ggzgg]: %{ﬁéfé{];r%rxi;?\ﬂ'tglbgtﬁlﬁﬁgﬁsﬁidﬁlﬁ%ath, the
induc wﬁwﬁ@nﬁ@m% @Mt @ﬁa»& s@%ﬁxt Invfe @b&ﬁﬁ@ HfeMMohh 18 n%in'i;ﬁi%
shape. [ Para 32] i nducti ve el enent may incl ude
capacttivg coep m"névlesnducm aﬁieewamalaee beandwo b t@lcelﬁ@mth@m paraliel
os itive t L and ¢ .
Since {8 R 854 OTRY HHGr 0 TR TR 6 BOrHERt BTE ST paense. e
net efR@NE QIR delehl NAl 2RIAD semyeral LopaseiReehosghe
out si de ofthe coaxial cable.” Thus, current flows from
i’amtl@] m ngly 384849 ih ek ThiddhinnQt R v eHrkda@ E&?@E BelolNEhorizontal current
i nduced pI asma nmrror current tends to flowin the
flow wpposi e idirest RomenToithis plavkd en capdei ditivelric @upcliqmg"ﬂ” Inan

t.he nductlv ts have, b en connegie (552
embodifih 3 S e 3 36 Bl Dol HEdnIHEST RATED) v B dfefiEe yigow 552
connected toget her,and carry cu rent in the s

[Paragkil e, A BT G IOGTNG 8 QI GRS R ETFPIOTO TGy verse mitror
curre uﬁ r‘\Q Y rkdﬁ&sing@@ Fiﬁ%ii&%aﬁ[z{tﬁ RESARAL AR w 193 33L nfihlr current
shows, in an ‘embodi nent, a vertical section below a
558 lsrfolnmza@nhhtuxmﬁ flentlodal bwﬂdﬂit b maduciye dmduethivveae ferantother
ctr

direc g b P B 4 corp BB BT € s e D Plov Rt Pyt et

curreftd BAhe@AUAREG B RLIQE blehRn W RAP W SRS ing SRS bivAtiectively
current 556 is flow ng on top of inductive el enent 550

cancelipglone aevier sethgiplsore. bardientni BBBRsISFHBNiItAGr Pivatchdan the
pgneath.diele r. o
thld\n%ss (?{n}a‘t; % gé‘ nédogv hjé)r I%g%nt aW’Lg“S‘r“?"’e‘“’r]t s?}risﬁ\&ﬁlgglaﬁlfukm% Qh region

562. hh@) snﬂdumhbmexeaaﬁss nﬁﬁabwuemaw IsQlyviink: Ot &1 deghith @Qidnofte. The
he plasma to conplete the circuit path as needed.,
Lffmrre t%#»b!vehﬂf SRECEY] \yeéﬂm SeufSRdutiag somTwe dtthgiphsigalghickness.
For cﬂgﬂ%% .l:éﬁg 1BLEHE @Ft?{,zf\fe‘%ﬁncu&g fBehidg b@rﬂﬂe &Qﬁkﬁ V8h¥ant For this
Prect i val y cance i ng one anot her at pl asma, the
regsoadp adeéibna mﬁzempas oBereguatiuded borwagh elat iwdudtharidunits and the
thi ckness of dielectric window 552, plus the thickness
diel ecgf‘* %“@ﬂéat h 560 and a skin depth region 562. In an
nbodi nent, reverse mrror current 558 is flow n
i’arﬂsﬁal n d&ﬁf%"‘?éb@‘éﬁ@ 560 SAThettafpde e cURiot RIE DS 36 leved by

mducgy'tﬁvsgtl,e g(gfcwg £ flgx%d%?’% ¢ L%m{rﬂqyﬁv i IS&YHQM nguﬂlﬁm G08esived. The

ness capacitive-co
reducedif mahé vel tmhnmknessmlzs cmesﬁi:u&eotobyh xtmzelddme& emﬁ)tel reore radial

tant. For this reason, an addi ti onal r.gap i s
W‘mgf RN FIBHUe‘éd“‘E%f‘??\ieé TR A SRR B f@l"gl‘?é H?‘s‘ﬁ}éﬁ‘ﬂa fly
mmn‘klae?n Qéxﬁ;betﬁt: [,éuﬁ;, WA&QQWO [IP A & ?@s}u&? @fhro'u@!gnb.\?%ﬁlﬁ bﬁ:@r%cu&‘mnt

A better unif ty control may achi eved by
pOw emé dmm frgir tihes viel ‘tﬂi@gﬁ bmm @ach thcrsdue mwenﬁbem@nﬂ gabadtive

ur el i.nduct,ive. co red. The
mupif%g. ?n %amcu ax;tlhere 15 RO (P 1pol ax or quagnpn e moment.

[Para 36} Rather than paralle] connections, each segment 1s individually powered.
Adjustments of phases and currents may he performed to introduce a degree of non-
aniformity power distribution, thereby achieving the aforementioned compensation for other

sources of non-uniformity.



reduction in the voltage may mnim ze capacitive
coupling and nay enable nore radial control. However,

W@ R008M0d18E | nducti ve el ements are powered in peCEHUBM08/068154
but physically arranged in series, the same current

EE il TR NG R AR IR I R

arran@RB RARURLEOHM fo) . Qfm%ﬂpﬁ’&'}t FUE 6AAUBLL A%atahfed | addcr network
particular, there i's no di pol'ar “or quadri pol e nonent

arr*mgepamaﬁ%i]\ ;tRaﬂrﬁseim bm}lﬂd’@ﬁd‘]!g diB donnaotinbrsnceddedder network

arran GRANEOT b e Ty B s ARG SRR Bl PEEREP ) are

examPIeNSnG: fiﬁifqm&){& dﬁ@éﬁﬁéﬁlt‘dﬂn&{ HitPHdhome HERERDMAABERAYARD in parallel.
t he af orementi oned conpensatjon for other sources of

Each ppnolinteav meia)manrram &7 Eipgs of glugine: BneHBR cpesigan. 1nan
exam %gbihiq{ 151?,% 8;1(? @’W (ie(% 192‘1‘« l‘?e 41 gq(#?{i ;?Hﬁ tn‘f’%cﬁxﬁﬁ{ d 9%1%@5@@ ith current

flowne inalppodeditcadasrin @e:tem:r R)L&W;ﬁﬁ@%ﬁ&ﬁ?ﬁ%ﬁ@&m rimg@may be
feeder bus 604 and Fig. 6B shows an unbpal anced | adder

scpwe% ot KSHOFapgemom! :E‘a’*zﬂvwlh‘hé thiglgay olie destrigyipow, the

sheat] %gc%g{e sﬂﬁlt H(x e@(aﬁaarﬁgx%'@?\éu&@%nﬁ&ﬂ g@@na% Seﬁé@@ﬂleﬁlrmm

arran ement ich 1 nductive el enent
and tm&myabhemat: mangadi mmtrphr lal dnedmbobasdnt paite iofenitindube mmmwmn
ment.s maX act .as .a pair.of. indugctive el enents in_ .

fine L%bcﬁgg( xt%?ed%m xfihx "gﬁn %‘Q&d”@l s thgad}sh'\%e E@B’c%‘h e J UL r&:ﬁ@. Otglucm-e

elemefRY if2Be ﬁ%Q@eﬁ@éﬂ*@'xs RRhenOfol snx@h! oot MR BhERNES 3‘{\411151"\.3112 portion of
current flowng'in Opposite directions In or der

the w r@imﬁl (pqshmpwl] degfupdetal tRawhy qi@ngjz}néy sipd hg; gp@u&f.@ dmm[ high

reate .

frequdhl o ATEE R ke Phe Cuinlr e mhdBs ISR L B so

that all @@ Rre FHfSmEEPAL@td. ORI R OWRbRARC Al jRSIFBInE: OF PRIIES! VRwork
the current and to enable nmore |ocalized control. In

{such gn laddeyorit rerktarapetrpet PAY ahrsion, P tip ansthila ghis ayilpad to
farger m{uﬁ(ﬁrl\ g 8@1@&{ ??I%J)(lldlg{iﬁgim tg d%@k&%ﬁ:{?}t RY &0 (Pb?’l ﬁﬁﬁ%ﬂﬂ%@ﬂli

ive e errents
operafitreq Lmn‘e;yed sBhihghe: Brigwgh asdchbdlhatd phessiy eetre shaviain Figs.
nificant portion of the wavel ength (e.g., about one
6A ‘méfd‘g;r fespedtelthe wavel ength). In simlar consideration
of high frequency operation, the feed structure (e.g
Parac¥¥hxi aliy- |'ﬁ~ef§h@lf’rﬁyﬂb‘e cprbgeipt efiglinyeahge. lopp pmat dl&ll‘l“cmem

702 i.lﬁlt&e%lﬁ\ aem Lﬁl ?L(I d 8y up*RVYﬁEI%??(a Ag%gﬁuggmllda%gkee@eﬁ]e %\x};\% r.lkl this

me;au 10 gﬁlﬁlﬁ?ﬁ; @Muﬁhoa\ﬁumﬂuﬂc@p &B)n h&btﬂbﬁﬁ‘hbhiﬁhe tilrkesnt flow of
, mae}/fi | ead. to Iar%er capac:ltlve coupl i ng
each Gidhe WARFBIEREENTVARYS PHIPS S318e ot BusPR A “i%"ai hifbregral rotating

curreR SR Rk HPRELANHAN SRl 868 8¢ an BRELHT ﬂqL‘rh@xllta’%Q%x\ s in the
and “unbal anced powering cases are shown i1n Figs.
same dimebtioB as espeeti Sk 3?01 dnRadacti38hleRicgt 7RA Is:fmowm;bodnnar& to reduce
nt.i on | pop_.arr rran
the *ﬂﬁ?bnq%czrzzomai Lurrcntr}ﬁm M fo icrese Jocal € ntrol, A it ST emcnts may
be placed further apart. The distance between the adjacent indoctive elements may be equal

to or greater than the thickness of the dielectric window plus the sheath thickness and the skin

depth region thickness.

[Para 39} Fig. 7B shows, in an embodiment of the mvention, a loop arrangement 732
with current flows flowing in opposite divections. In other words, the current flow for each of
the adjacent inductive elements 1s Howing in opposition to create a push-pull effect. Inan

8



702. Lx)Op array arrangenent 702 may include a
plurality of inductive elenments. In this exanple, the

WO paaoed15e el enent is a rounded | oop. In an enkCHUN®OL/()68154
if the current flow of each of the inductive el enents

cnft BT S AT e S A TR e
flow ng.; P ?Bm@mme%&@t '%?cﬁh@ﬁﬁﬁlt:\ZQ‘?fL:ﬁésﬁ%a{ Rk Séfone anothe
Irection as the current flow for an inductive el enent
3 larg@OBstaniae ragy end ddiventad) ﬂt:@nrs@hmee eih@tegﬂs obadinihors the nttafereme,
cr.ease | ocal

The a6 E Pt daie bR mORHER R el el Ol gy BReasgy ghan the

thic m@h&@;an@ smizetrmenqunMa@e@mh ihRatuedsiane tel RIERdpSh MKkness.
be equal to or greater than the thickness of the

i’amqi(ﬁl echid @ MbRNEAWaR E%(}@lﬁ%ﬂ?@ﬁ%& lﬁutem;&k R%,Se Laenigei&hﬁmnuemem
skin depth region thickness. [Para 39] 7B shows,
802, Favesmen ernﬁtabm awgmmnf%iiﬂ hea {axtein armn ﬂantlvovtiazm fafh@e pemner in the
ows . f. os' te dir

lﬂ'l{‘idli_ nggwllf‘é IIO “ dS Eiilf} @ &u.rhrlélﬁ Lﬂr\?é,\hﬂ?ﬁalf 4 gﬁ &Bf]ﬂ;{&.gl W“h P\L current

flowidinake med &%&ﬁbb YR8 BFRRESath Sofhvwh Rk xb;fbo@zl@do@fﬁécbb@sﬂ By
to create a push-pul | effect. In anexa e,

having theraent fownstn g smm\g@@ppw‘@ §1een@mmq ng:namg}qhe placed closer
to‘getl ’%Edﬁgt& Yt t%l'%%mng %([5 tﬁ%r gdx ch gie g]gh[l 12BRO %1'3&1?;:1 Anay ¢ duu the
directtons I nce ement's” may fer

iocal;mdtdﬁmﬁﬂﬁnﬁlﬁﬁhham g@n&rﬁﬁ‘@&rmdms& anee: fRYal e@fkst n&kw@e&mmc
adj acent inductive elements to mnimze th
more M«fﬂwri@péwelet herp@iclie tlRRC B IR RSEHa¢eHdn ad?fa@@n@mt enables
y {3 a e (22 R]%
mehﬂﬂui%i]\{e g;fssthg fs%gﬁgh%t@g}éx?rﬁlﬁg%ﬁlﬁaé \%gﬁ{cﬁgﬁxt b g“&&@ﬁ,&rﬁl@z apart.
In an tihbedkiness thentstie ek aﬁrudidpttmtt;injtmknesismﬁ[lﬁama_ Odquldi tg.or

8 sho in an e ment of th ventio a , )
greatey thag tﬁ\%m’%‘ﬂ‘éﬁ Lgrﬂ:;m &ﬁ(é:h%‘ﬁt“ ggow PRy d g gw%ﬁtlhetglgéness and the skin
dcpth @KLE@Q’Q? SR8 R ali R ogﬁ‘&t tﬁ%’! @@a@ﬁ L\%H %@ mﬁ{‘ﬁw ik llﬂdﬁmn e elements

fset center in the mddle. Simlar Fi 7A and
dr‘mm_er i aaﬁ@mnurt@ammm@ uetl‘@rmtnmmymb@@ alrmng iwicting Hehus,
imalz%qjuircrogﬁ? gmﬂf \é\nwuﬁxéeveﬁthtyﬁgacgﬁg}gl'1{1)21%&3 {r"égicpb%glen‘ég}“ ﬁig@ oF, ahcmu
the inkit@ive Wleh@ts ihloQWhRE-gull ARessan®. direction, the

i nductive el ement may be placed cl oser together.
[ParatRyever, Hhg,RE QX 'dﬁkﬁ%o@ﬁndhh@f t‘h@ duehive d@e@’@%ﬁk&& bQd pack ring

one another nay reduce | ocal i zed control™ and cause
arrangehent o ehitis psluowiltmmtmxgemamnﬁ) ddtegtro biaim ef hgeton Fngpment

SINCe @%éﬁg%b%gwg& %é aggsgtilgé ﬁ}qﬁggu‘&%h h%}ntcgﬁé% Qgﬁ:gltgti V:g)du Stmlar to
the otBMTHRALENd RS, BhOWokihibner iB@MBudi Vel Gdh@Rs RlllnetaRBther may affect
i nductive el ement may be placed further apart. In an

iocalwewb@miﬁb nhs & f&ﬁ@lt didgcardadisaraelementj(sedms 9DAdué PPdianay be
spaced zg Fﬁ@t 3 dl e u%g Hxat T é.gf?at@tr thll tt%att}%d#ch?ﬁf t?l ﬁﬂg&'m(_l\ éw plus

I'ICWI

the »htsahﬁ tl&@x&sd@m the Ehk}&ﬂepﬁsﬁmk&sm than shdodinicnedT I@e&fﬁ; mke wound
may be achi eved by haV|ng the inductive el enents
and pegy ‘f‘aﬁ geiheishma sthn BRI hEE (HESHRE §a5en VRS 28 GHPRARRE roversal

schenfel QWHD gxﬂpﬂm%ﬂ 9{9§ﬂ§1 h&ndi oraﬁg i ONgy), WS scheme can not be performed

with a hexagonal array unless a three-phase power scheme 1s employed.

[Para 42} Fig. 10 shows, in an embodiment of the invention, a concentric ring
arrangement 1002, This particalar arrangement may include a center and a series of

concentric rings. Similar 1o the other arrangements, the proximity of the indoctive elements
9



| ocal i zed control nay be achi eved by spacing the
adj acent inductive elenents and/or placing the
WO poood1se el ements into a push-pul |l arrangenePCT/UpF08%/668154
41] Fig. 9 shows, in an enbodi ment of the invention, a
hexagonal ed ring.arran nt 900, o
to one o] 6} oL 1Y 2 }ﬁi'ts’gh‘égﬁ‘iﬁ nifal.” §s ppaq n&g@ghn&u@g@@i@*}gﬁs may be
spaced Ez{x ANGEHRAL t&ﬁéfr}f{'@atérk}ﬁmﬁ@;@ SRV bARH afle ! & ﬁﬁg{\ r’ggui tlﬂﬁ sheath
i nductive elenents is a circular space. Simlar to
thic kv@t; had the skan @emmxgknqshen pr exbadimenbf Intaneniboduogtitibe number of

mduu%:ge %gx}hé%t% e tzné-fa? 518" mayi tﬁ%g‘? 1\}}&%3&'&%@&3@1%38 ‘%qg@ifé'%ﬁk ontrod

desire@Nh Maswyts%Sﬁﬂ@Q@ be@abindi a8 oitisles ey el ey On0sther
greater than the thickness of the dielectric w ndow

W m“d:p pilslepieaisghont Hng mild kppesegddn tyeagrisensd @pt pll elements in another

ring o H*b% '%Bg%sem }} frlm%’l&?%‘ﬁ&?ﬂh&e ngm?l? dhé [, wound and

ense rfeS|an case

n al ter nat ver sal can be enployed .
l*m“ﬁ i SRR FoBReh PR S oot RobRB seralioigy thperating a
plobaP&ETAF 1R, e Hﬁt@u@ﬁéﬂﬂ@%’enﬂhb]@sﬁn&%b@%@d O ERGTIMARE additive
power scheme is enpl oyed iPara 42] Fig. 10 shows, in
and Vvalhﬂ@rrﬁ@@ﬁ resitother. thheasenvewhichndjagens slvswntsrare pewergd in the
alter ngﬁrgaﬁng&m?i@ms %&? Q&ALJ\W 2 mQ'ﬁl{ﬂttmﬁHJm%EmL%ﬁ r&ﬂ%ﬁﬁ’g nt ti amm uniles
the sp&tifk kadufi@edithey ot@e& o Regarmmt Sie thibendes @Whﬁkikﬂecﬂﬁa window
the inductive el enentsto one another may affect
plus thodgpihzbighesshendibe shig depthabiskpessg@jaacanodimlict i ve
el ements may be spaced apart by equal to or greater
[Paratdddn t He cehbe nmg@a?@fl fomethgifelcaeng Qmmdna@w pf ths teyration
mdhlas o d&‘tup L& 5{1‘:%\{%1}1% glediﬁmlg suﬁﬁpﬁﬁ IO cesFmg%iS T bcg} i?g}ét ol of
se».tmﬁ% ef@ibbigatt B Rogdv@nAL HRguEIRY, bherslétiap ms:ne&ni@xy»l trle@-uniform
granul arity of localjzed control desired. In this
procegsiparesyly mpk bia salsrampally sdperier! hssbogimay olghe fiHgnFphyso
achie® hEd QB{}E{!‘MQ‘{ hout ﬂeqﬁgn@ri’u f{fj% r‘}géﬂ Lveliﬁﬁﬁ&l fhe! darfitfity of local
ring w owere sense and al
contred lneryenrtsalized @m alidrermnisdr g nmukﬂn d)ﬂcrpmme atlod tthe tihmnsabﬁu ‘een
i gnsebtln,heo osi.te dire Jon %Para43 ?
each ipduckye RFIERT- ¢ Sy Py t’%“’&r@@% Srggud "‘s‘%%h‘@“é%sbé’
a(.hmté%ﬁ{zﬁhx\(st E%Qﬁ*‘ﬁiér&%@«,%nﬁ@@t i%bﬁzﬁ%s | oop, the distance
fromadjacent |oops” may be relaxed as the fields are
|Para Vﬁ‘ij' ti ¢ 1%@1;5% nn@Q%é@c@ﬁ%lLsSﬁ\%E lrp{‘.pxg[ 0%&«@%@1%@2:%?@%&
i ch adj acent elenents are power ed e a nati ng
embodiaras, tifeiceirdaliatiiad) ﬁ@ﬁmtamlnelmﬂteqm eiﬁdtql' *@hi@hﬁﬂib‘hﬂthﬁdhe scope
ot her at 't he g{!} sma unl es%tgt he spacing is suffi f:l ent

of Ih?'ﬁe’lﬂbbﬂuﬂgq dé)lnpst & 'ﬁ]f.]%lgt(}é Pt hgw‘wtt(. BEPE s élg nof pﬁén be
urcui‘ijﬂ %glutr ) GaMb RAQW g!&' Srd B8y n’i@& ﬁ&lamt Rz Jﬁﬂ’?\%@d ﬁﬁg ﬂﬁtkeg mmp

skin t hi ckne In an enbodi ment. [Para
be ﬁlmamﬁ‘b?eardpm lamifatge*dzthmptcitrmetiﬁon‘eagmmg, enbodi nents of

the invention enable nore effective uniformty control
[Paradi@] i ng ASubdteriateaandrsosessy g povidal kocalfocam-eaka@fand should

not be used to construe the scope of the claims herein. Further, the abstract is written ina
highly abbreviated form and s provided herein for convenience and thus should not be
emploved to construe or limit the overall mvention, which is expressed m the claims. If the
term “set” 1s employed hevein, such term is ttended to have its commonly understood

mathematical meaning to cover zero, one, or more than one member. It should also be noted

10



sections of substrate is provided. As discussed, by

provi ding local control, non-uniform processing result
woreaposesisubst anti al |y reduced. The enbodi ment sPGF/US1068/068154

invention al so achieve | ocal control mﬁthout requiring

gh RF fr uenc Furt. he t he ﬂranu‘ # of | oca
that ‘*E%%‘F&‘F""W AU YW RS AR e v Thegasthe Si‘ﬂd‘é}‘Ei“'ﬁ\}‘éﬁ of the

prt’aeﬁhﬁx@ﬂﬁ@ RRARFe 8RS Eh RUARGHORTNRSN: FRERIIINGURE DY Snterpreted
el ement. Thus, uniformty control during substrate

as in¢ b}d@@e@kmwg aﬁzayneme,, aehivevmgs wintequitvaleassian dpit witkimphojrue spirit

15 g gé@V? com onents. [Para 45] Wiile this invention

A ‘ﬁg OHHEPTFELCYHEE Y n terms of several preferred
enbodi nents, there are alterations, pernutations, and
equi val ents, which fall wthin the scope of this
i nvention. Loops can be square or other closed shape.
Loops do not have to be circular. Al though various
exanpl es are provided herein, it is intended that
t hese exanples be illustrative and not limting with
respect to the invention. [Para 46] Also, the title
and sumary are provided 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 formand is provided herein for
conveni ence and t hus shoul d not be enployed to
construe or limt the overall invention, which is
expressed in the clains. If the term"set" is enployed
herein, such termis intended to have its comonly
under st ood nat hemati cal neaning to cover zero, one, or
nore than one nenber. It should al so be notedt hat
there are many alternative ways of inplenenting the
nmet hods and apparatuses of the present invention. It
is therefore intended that the foll owi ng appended
clains be interpreted as including all such
alterations, pernutations, and equivalents as fal
Wthin the true spirit and scope of the present
i nvention. CLAIMS What is clained is: 1. An arrangenent
for enabling | ocal control of power delivery within a
pl asma processi ng system having a plasma processi ng
chanber during processing of a substrate, conprising:
a dielectric window, and an inductive arrangenent,
said i nductive arrangenent bei ng di sposed above said
di el ectric window to enabl e power to couple with a
plasma in said plasm processing system wherein said
i nductive arrangenent includes a set of inductive
el ements, said set of inductive elenments providing
said | ocal control of power delivery to create a
substantially uniformplasnma in said plasna processing
chanber .



2. The arrangenment of claim 1l wherein an inductive
el emrent of said set of inductive el enents being one of
w@2pboe@abi ty of geometric shapes to facilitat ePCUDR®AL/068154

flow, wherein said plurality of geonetric shapes
including a strap shape, v ergén an inductive el ement
with said strap shape has'a*positive terminal and a

What Re@@tdcMgs-t ermnal, a serpentine shape, wherein said
serpenti ne shape i ncl udes a |ink array of
counterrotating inductive el enents W|th rrulti pI e

. bends ein.currents of 'ag !
1 A e R R [ af B S EREE e sE e prgpsine
systerS Ra@lg awﬁrxﬁl o&adifl LRRmes Bane: ety raneb@fatd comprising:
square loop and a round | oop. 3. The arrangenent of

cﬂéﬁ%@“vﬁﬁéﬂ@ﬁ‘nag@ d set of inductive elenments is
éﬂ{lﬁ@ﬁ éﬂr a%qgmgsﬁl aif h}lﬂ{:ﬁjﬁe & za%fsexﬁgﬂfheglwcg\ 09&?1&:09& said

i'mze CO

dxeies,a‘k cemaﬁbs tOfenQ&e ;dmsatto @bugle dsumta Mesed snRik ;ﬁa«aantdpmeesm. system,
port said |local controgl of power dellver said
W hm;str %fF‘éNdEly“‘é?d%’@ﬁ‘F‘P@?}r“at PEHS br»h‘éﬂ ifdrRye & %@ﬁ’eﬁﬂ%u% gpluctive

eiex‘neﬁfs p@@\g Sﬂ@mu'd 18l @g‘igtﬁ{i of §5W &h@&r‘sgﬂ gRIRY iub@t&l}&ng uniform

arrangenment, a fate-centered arrangemnen
asmhmxsza@pha:lmupk@:smhmmhﬁm ng arrangemsnt and a
rrangenent e arrang

[hg %ﬁgg}%&\lﬂg gf (éfli% g é\élhu] U B}flpgéx Leq-{hw.éﬁpf g §ta{|o lmf)lfcti‘ve elements

being D8 BERH RGP 8P . & ARY %fﬁ%@i to fqgihxth@t.e&}r?enpﬁb\r\ Qherein saxd pluratity
termnals, whefein a first term nal sai d pair of

of wmwm sfaips“» mshldm&ect ed to a center and a second
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termida@ bd RabediQe f@hehai rst terninal. 5. The arrangenment of
clai m 4 wherein adj acent inductive el enents of said

sagHeAtiEt shawp wereihgadseipenting shasgndudesogetiaravtad counter-
rotamﬁ% %QESH% ehc%mﬁo\oﬁﬁgm?%g Smd«f \lx RWLAC u?xsflts%?lagj a&gxg E@:‘Pk%‘?‘ said

rran ang eme
muitiplhééxﬁkﬁ"kﬂ @mppoafe dirvdtions, md el enrent s of said | adder
netvvork arrangemsnt is arranged in parallel, wherein
s Al ePIPAPPE oo et 1aRP b@ﬁ@n@h@gw&e@a&feﬂaqyrb i a round loop.

3. ThEhigS e d\'lenn ml%?]v syl él'é?ﬁnﬁ sddidh QR i{duk §xe] ety V*ﬁ;a%lv@tffﬁ%w of a
of sald palr o uctive el enents oWs i n oppoSition
pluralite of venfentationom axbsmnmdu nmgucticwapleligdrentenahdgaivd elements of
said sgiaolf‘rincﬁfcﬁ Ve g]légxtegw\: Snd 1o support said local control of power delivery, said

plurality of configurations mcluding
a segmented loop arrangement,
a ladder network arrangement,
a foop array arrangemen,
a face-centered arrangement,
a hextagonal ¢losed pack nng arrangement, and
a CONCEentric ring arrangement.
4. The arrangement of claim 3 wherein each inductive element of said segmented toop

arrangement includes a pair of terminals, wherein a first terminal of said pair of terminals s



el enents. 7. The arrangenent of claim®6 wherein a
first pair of inductive elenents of said set of
W0 pao0d15e el enents is separated from a secondP@EIUS2008/068154
i nductive elenents of said set of inductive elenments
at least said diglectric.w ndowihl ckness, a sheath

b
cmme{:'érléfkﬁégtge; aé}hldz SRCRY tﬁnasé\ﬁl[ch[ RN §@%ﬁg§%mn%a s tPﬁémnecte( m a coaxial
cable & HRNOBEBY: R £hAIH &Mﬁs&@mn@ % %;'d@ﬁ@%mﬁﬁ{ wor k
arrangenent is configured to include a coaxial Iine.
. The arrFigenmnt ah@exmgﬁ whefei hgimnBinghalhai qﬁerg@tadob"@td @@m&nted 00p
arr arr
améﬁft}e&ﬁas By FRgR: Rosfors R BB P RER T Tapiy stpesmented
kmp MQn@h@usal d adj acent inductive elenments of said set
of Inductive elements is arranged to generate a
. The grreegement ol inign P wherren 8 ame cllindeetieoienante plesiclagder network

anam In%g?lq 1'91%%&9 Etgﬁi Ieptng%aq:g s b LJ{{;L} is1di|1§1hffe heﬁnemhc:eaies a push-

pull eﬁé;taﬁ &ﬂkichl dmdﬂeﬁi frvi@ 1€thetrmﬁx§cn®fz chatetht bR gdir aindactive elements
arrangenent flows in opposite directions to create, a
Hows i QPRISHION 18 GRFERETNE BECORD MIpREYLlpRRRfSrramE P o agluptiee
eieme\q@er ein each inductive el ement of said |oop array
arrangenment is separated from another inductive
7. The liemegrment obdiith & odprear o fyst arir afi gelvente Bymatts beasd saof
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mdmﬁ‘@é“@&h@xg.‘s B@ %Y‘@% sadlRaentic K\Q%QJ i'h}/&n@s!se%& tﬁﬂ:ﬁnéz@ md a skin
enabl e said | ocal control of power delivery. 13

depth griglaregenent of cl al m 3 wherein said set of inducti | ve

facece r,ed
8. Toangenr ooy e R ST SRR R e hend s Qliauea o
mcludeendakial k. The arr angenent of claim 13 wherein
current for_each adjacent inductive el enent of said
The grangssivrbpbdiaint § adgerpatd seteherdupt vendlesants obi keptaron

&0l9 horizontal rotating current.15. The
”m‘mm%&{%?nngﬁf"&k 121?151?,m 13 wherein current for each

. Tha dumtsemenedﬁe:rmm 9 ehesal chid adseeninduad cad mmgfemeﬁtd set of
flo in opposite direction relative to curre i.n an
mdm%}:ﬁ v, !@h}ff% IIW&‘? *é) géqnélﬁng_rﬁ ugfeng Pﬁnﬁ.de éh(c%iﬁ%ié féatlm} o oreate a

uinbalat%@Bgﬁmitmﬁquu%ﬁaate a push-pull current flow 16.

he "arrangemeént of claim 13 wherein each inductive
léda emertenant i diaised o hf:xama wemnt ’é:rredclazfd}mgenémtmwgiemem of said
separated fram anot her. inductive el enen

toop aiay SUARFTRENS FORP r‘*éﬂ%hﬁﬁ TR 1 gt dé‘md g?*ih‘t‘ée%i”““’
12, m@irﬁ!m%ﬁmcak Ud@mW' POV teREICHBBSS e RersdiRal il Nicpkiess,

ananwa:,,?nm?:iqlag alu;? F1‘)ztun'x another inductive element of said loop array arrangement by at
least a distance of said dielectric window thickness, a sheath thickness, and a skin depth
thickness to minimize coupling between adjacent inductive elements and to enable said local
control of power delivery.

13. The arrangement of claim 3 wherein said set of inductive elements with said face-
centered arrangement being arranged in a Cartesian arrangement with an offset center,

14, The arrangement of claim 13 wherein current for each adjacent inductive element of said
face-centered arrangement flows in the same direction to create a global horizontal rotating

current,



thi ckness to m nimze coupling between adjacent
i nductive elenents and to enable said |ocal control of
w@omenodsl i very. 17. The arrangenent of cl ai m BCTHIg2008/068154
said set of inductive elenments with said hexagonal
ack ri

5. T@s'f 3@'39@&%%&&%3 ??Sﬁ%gﬁﬁ%ﬂ g cacha "i‘g‘ﬁ\émﬁtfé‘i?ﬁh?* Bid face-

center@l @k J:Ym\ﬁf‘ﬁ[)&l, th §AR0id MGk V@atﬁlquéﬂﬁgﬂfm 38hGad8k iRfuctive
i nductive elenents 'is separated from another | nduct ive

elemest efment faof-condrdd hexagoral oalroged ppeckul Ir¢1ngenaﬂp‘angerrent
ctric

to. T fegn R of Ao iy B pacie et <FRul il face-centered

arrangdefic@kRESSarki®d Mol MoAf: ¢RI gehetrenidasicacaiied arrangement
T nductive el ements and to enabl e said | ocal control of

bv at }gmrdm@pqe\pé !sy_d dl@gcmwé uglpp&athgémt a greah tbjc@eﬁssyqq@ra@km depth
thi ckn%@ tg; xﬁﬁhﬂ.&% cbx%i H_\%tﬂe}./\geeﬁ!agﬂ%&ﬁn&%'tigfg e@m%gtg %ﬁ@ tt{J; él'_ﬁ'd)fe' \{%ﬁi tocal

wntmimbu\ﬁia'o‘deaxelanter and a series of concentr| c r| ngs
20. The arrapgenent of claim 19 wherein each inductive
17. Taf arateniit Qe et et st Py BIBEEentcnts wEB sa deseponal

ciose(g éa‘r%g]ﬁ%% itﬁﬁ[%{i@ﬁi lt'scifd A&e® kxﬁm uﬂfulaﬁ‘@ m‘? Qﬁ&@@t b T ' ng

ast a anceo dielectric
18, Thai m*dmgmhhﬂ@k KIEISS 17av ls:heatahnlt ;hdmknesek,,meandi sid kit of depttve

. thickness o m ni m pl ing betwe n. d'_aciq LR,
clemenfy i P Lo AP S SRSt I OL SN gl Elied pickging
arrandRWBE b IEMER Yistance of said dielectric window thickness, a sheath thickness, and
a skin depth thickness to mininiize coupling between adjacent inductive elements and to
enable said local control of power delivery.

19, The arrangement of claim 1 wherein said set of inductive elements being a concentric
ring arrangement, wherein said concentric ring arrangement includes a center and a series of
concentric rings,

20, The arrangement of claim 19 wherein each inductive element of said set of nductive
clements 18 separated from another inductive element of said concentric ring arrangement by
at least a distance of said dielectric window thickness, a sheath thickness, and a skin depth
thickness to mininuze coupling between adjacent inductive elements and to enable said local

control of power delivery.



