METHOD AND APPARATUS FOR PROCESSI NG A SUBSTRATE USI NG
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[Para 4] One way to increase the etch rate is to increase the plasma density during
plasma processing. In a capacitively-coupled plasma processing system, plasma density may
be increased by increasing the power of the higher frequency RF signals. To facilitate
discussion, Figure 1 shows a prior art multi-frequency capacitively-coupled plasma
processing system 100, representing the plasma processing system typically employed to
process substrates. As seen in Fig. 1, multi-frequency capacitively-coupled plasma
processing system 100 includes a chamber 102 which is disposed in between an upper

electrode 104 and a lower electrode 106.



process substrates. As seen in Fig. 1, nulti-frequency
capacitivel y-coupl ed pl asna processing system 100
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upper el ectrode 104 and a | ower el ectrode 106.[Para 5]
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[ParaI 8% ﬁowgvfer 'tzay n%;e%smg the powénwvepof thel']ﬁ?%gllm(re IPrgqueﬂcy IgF signals (e.g., the
27 Megahertz RF signal or the 60 Megahertz RF signal of Figure 1), it may be challenging to
confine the generated plasma within chamber 102. Even if the plasma may be satisfactorily
confined, electron loss to the upper electrode during plasma processing places an upper limit
on the plasma density within chamber 102. It has been found that as the plasma density
increases; electrons are lost to the grounded upper electrodes or other grounded surfaces of
multi-frequency capacitively-coupled plasma processing system 100, thereby causing the

plasma density within chamber 102 to reach a saturation point. Beyond the saturation point,



confine the generated plasma within chanber 102. Even
if the plasma may be satisfactorily confined, electron
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etching of materials using a photo resist mask. In the prior art implementation of Fig. 1, the
increase in RF power to the lower electrode may lead to unconfinement of plasma, saturation
point of plasma density, and adversely affect the photo resist selectivity. Whereas in the prior
art implementation of Fig. 2, the increase in RF power to the upper electrode may lead to
saturation point of plasma density. Furthermore, the prior art implementation of controlling
temperature of the electrodes is minimally effective in controlling the photo resist selectivity

while providing no solution for the plasma density saturation effect.
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[Para 12] Therefore, various aforenentioned prior art
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hi gh photo resist selectivity in capacitively-coupled
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[Para }/7] FIG. 2 shows a prior art implementation whereby one or more high frequency
RF signals are provided to upper electrode in order to provide additional control over the

generation of ions within chamber.

[Para 18] FIG. 3a shows an implementation wherein a rectifier circuit is employed to

rectify the induced voltage that exists on upper electrode during plasma processing,.

[Para 19] FIG. 3b shows an example RF signal.
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tasks pertaining to embodlments of the invention. Examples of such apparatus include a

general-purpose computer and/or a dedicated computing device when appropriately

programmed and may include a combination of a computer/computing device and

dedicated/programmable circuits adapted for the various tasks pertaining to embodiments of

the invention.

[Para 24] In accordance with embodiments of the invention, there are provided methods
and arrangements for controlling the electron loss to the upper electrode such that the plasma
density may be increased without the need to unduly increase the power to the plasma. By
increasing the plasma density without a concomitant increase to the RF power requirement,

the target layer may be etched at a higher rate without unduly degrading the photo resist
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rectification refers to the process of reducing or eliminating the positive cycle of the RF

signal that exists on upper electrode 302.

[Para 28] With reference to Fig. 3B, an example RF signal 350 is shown. The dotted
portion 352 and 354 of the RF signal 350 have been rectified away, leaving solid line 356 and

358, representing the negative portion of the RF signal. Since only the negative portion of



negati vely. The higher plasma density may effectively
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affected to the sane degree as m ght have been in the
prior art. [Para 26] The above sunmary relates to only
thedl‘iés@fal tehﬂnnﬁahg/u@nbe)eﬁtmw tefds tdte more eedaii valy biased mdded
limt the scope of the
resP?ﬂ/E"h‘F? @ﬂsm‘\/\t)ﬁ?t@ﬁ's Sg'“i’ qsgllat a"iltﬂen} cl ai ms herei n.
[Peby%ags 3?? Bccalr'lﬁrrﬁceﬁl?‘ntea% Q}Sbgc? Fne tlpe p“?éc'sgn? nvegth%‘ahnglfz&gm%(gé that
areckpBtedi fptm mbstca‘te 3 19alispnsed ratopdwwanlcéctrqnieéomqadeltatecaway\fmm
| r
subsggtg ? gﬁg J?]u%\g) \%% &g m%kdn%r%r%t a%rp & tl’ile% %g%trat't:elhs%ggﬂ? thﬁ\e f’ola/%}{\ﬁxeath I21ower
shdativie ndtishawn tasimplify Eigeit)atinsomad vhteirg lmnudnaelyt lp§titeupper
LLCU e
LS (M HILE kRS 1 L DS AALGEd e A0
negmi@dgg@sngxppmlepﬁn@eﬁél would repehdlevyrens }ﬁ)@rtbernby causing electrons

308 ro%@nfag;? At Q%Ee%f g)ééf ¢ egtr&l%%o? ALK §§/§r e?&gﬁ&d%'f&ga 1?% y period
of gixe.slt & t@he\@p tat e\@h@@ltyr dxn@gsme mechenan ina']andmt ¢ollision, electrons

SOL S48, 64 508 s 56, AURORL ) by e
308@0hin aipemwe*elmbpem(n obntedutemay hlghenaxlasmq dewsi iy avithputee®@thg a
co@%g%rgﬁé rindréael ﬁ:st e L g&)t et s éﬁedqg f’akrﬁ{]?t%r:esﬁEgc}BE\ber

Si nce on ortil
30&i gnal remains, the upper el ectrode 302 tends to be
nor e negatlvely bi ased with respect to the plasnma that
[Pasa 3t s anprially prealdng resHEerBEf mapbe constapgiedaging apy known

recBfi 6R0A BRGANMichdRg, i%mgllpﬁeﬁgwe?Mé%Tpfn%eembodumem rectifier
i nvention, electréns 308 that are emtted from

cirgifi0¢ fugther inalgdesiag gmalbiraionprcrisigot enly ehimpais typsitive cycle of

theﬂgﬁs@érﬁfﬁkﬁlsé’!@é{nﬂhﬁom (8 %&J:ﬁé Enplicddd HHR nEQau'vQEomon of the RF
nbar dnent _across the substrate sheath of the | ower

cy%%@a&rﬁmf%v@w aé't‘f&a‘?ﬁ“?‘é‘" e emeligdnofithe ragate potiopofthe RF

sigRdMhat tetfalms gk‘b\ Rles BRI cdnBBdioB & e prots dnBindfR8Fing processing,
el ectrode 302 (as would be the case if upper el ectrode

[PasDR1]i S Qopesagib, ithDno&n aEPloRer én'é&y&%ﬂ&ds\éﬁb Hngér?ﬁ&@y ]
er eby

er el ectrode 302 ld re el ectrons 30

cietiS TGEeRRE et BRESS TR BBe s PB4 e Dot Bty SrperT
req@lr&Cinfad @mbdfideANal (R\Bped] @EbIOIN2 tSbd ReghVely2bihsed gt least

£Friﬁg o[ iine. g IS belleved t hat eventugg{é, b
negal Yo T Ot h & aRReR SIS FEeY PIETIEPaRTeaYrss; 128 Amoedfimenty thgidhe
up&@&e&fcﬁe BY Rdphtinady Masle@&ia ﬂlfmeREe@t"@dee?sa& as MeYMEVE 500 YdNer
nega?veggd’o voFt%l' 91%1%0 %mce gglgg densxty o} hxgher energy electrons is believed to be
beneficial for photo resist selectivity, manufacturers may desire in many cases to negatively

bias upper electrode 302 to cause more of the higher energy electrons to be trapped.

(Para 32] Fig. 4A shows an example plot of electron density on the y- axis versus
electron energy on the x-axis for a hypothetical plasma etch process. In the typical prior art

case, the electron loss mechanism to the grounded upper electrode or to the upper electrode



308 within plasma chanber 306 contributes to a higher
pl asma density w thout requiring a correspondi ng

w0 p@sesde2 i n t he amount of RF power supplied tRPCPUSHNE087671
processi ng chanber 300. [Para 30] Cenerally speaking,
rectifier 304 may be constructed using any known
rectification circuitry, including, for exanple, power
MOSFET. In an enbodi ment, rectifier circuit 304

that isistigptied Witk the dhehesfifeqaenel IRFistumhlia® i’hhtdié 436l bf Flgcrzl ﬁglit tlﬁﬂ?lg’sma
elimnate th ositive, e RF signa ut al so

densgy %W?’f?ﬁ%g'ef’)‘?ﬁl V@@ﬂ@évei{&égfg‘gf iPPifHe of the negat ive
ort.ion of the t hat remai

PSR or Pt Bt i HS: B PR oRETRDa Fiefohe divplon o

el eEtFons laghﬁ‘érem leatrgy eneli Mhe koczﬂ‘madmm 490 of the curgo A4 @presenttbe

maﬁl(r)num 9(5 I}ft_‘é{\ ggnes§¥ at%ng{i(qu%ex{% F%I V\ér%%se asv%ng%n%r%g 2etv?q éﬁé ]

Noamihhldgshmutxanefrajgctreahsemmmg nbnghm:emclront mr@mm (suchae g®sé to

the ng G'II 0 rpgnsn‘i 48@%3}% ]e;ﬁzgcgnoggxx%t a?? hg%‘%ff’rﬁgp Feve%e{r} 813 gats:r e? o renber

308&121ngq»1alsma p@ga'sn'ng eFxg 418 showsl ar o<aanplelpdms>f elm@atdensay 190

eled r%ms aav né}fa%oix%el?ctl% Eler u%ng\?eg% hgegt?e(r:c'ﬁégart]%n rcn?&%o? S (:ﬂrclwlde%%

trafp ma@enbbctrmsawﬂmgvimmgaber\}% daingglasuie hroacssnngg at ive 500

volt or negative 600 volt or nore. Since a high

[Pageddi t y Iof:omragh@Flgewéﬁgwe@leemmtsngtyu0£ thedowas\eaetgy ejedieon,

e. gb %@é f\aQ/in% elefcﬁ)&l @;\ghpdehgtgd §}I re?e%n%gmnyqet' Yo6 WH&@&%%&% S
cases ve |as upper

eleetr@c,ften%tdée@b‘él tccﬁ ltzghps eleﬁmnedemtyiqvel Y. gﬁmsp@nggy maxima 452

r
o B2 a8y Y SHRPSecBic L A oA GBS
h'aéﬁfe?@ﬂsbnle@m?ﬁ gy bertramped.x- axi s for a hypot heti cal

pl asma et ch %rocess In the typical prior art case,
PahiSTel ocHHe BSNFESTIRBISHENP SOV YHFos. 4 b Msdist lpsglapasima 462

whth QGMsﬁ&ﬁls & thé akitRintIRSHn B4R EpRRINRrapped FHRRLIr&GH havmg

with the higher frequency RF signal as in the case of
elefirag enorgy iw%tkatpﬂ@eswr&g ipefetseenes 'W‘b@h‘b’co Aatpe seenaiehefdol

ma&dﬁda"%z ol bw ao {&Y@Ler@rect%s RAYR hssotibad #itd AferbiteUbS) &RER
area under curve 404 represents the

‘hed'fih%‘“t“?‘?’ BLA lrsﬂ?f 6?"5@1 lexe! butfhe higheg prere; dertropridiaggasesiated with
refdrBifte n0MBr 478X AOR aBighb@ectrh Y& siHPrével AhASRS aslnthe

maxi mum el ectron density at the density |evel Yl of
Progessing Fhambendiying SR PGFesFiag eTheﬁ?)’th%'FF‘E‘@ depsigy levels
condthlﬁlté tolaUh gh@ﬂplﬁﬁnaﬁieﬁ:ﬁﬁyrd@ﬂ@ ;Blé’éﬁiariﬁoo%ssmggb ﬁﬁpr@e&ﬁé &t rate to the
uch as those t 406

‘arfr"ﬁ E‘;fig'y T‘IOEFA at ’gfs'ﬂfff’a'lé%’i’ &‘“%{Fasﬁq‘ﬁi My 8%@1‘3( 'T‘gm n‘gqeﬁ""‘
requii€thp itﬂﬁdﬁﬁe if h@ﬂtleﬁow%g ﬁ:pﬁhlé’d t6 SheRFOsSdRIsRERR €§t$)é D Meghitedtz RF
si gnémla?, tﬁeh 8y\€fegaarl]1et$z 1 gr?al polr the 6%fMeeg|al1ee(;tter{ si gq)aellnm the exanqnple of Fig.
3A). Consequently, the photo resist selectivity is not negatively impacted to the same degree
that would have been impacted had the higher plasma density been achieved by increasing

the RF power level.

[Para 36] As may be appreciated from the foregoing, embodiments of the invention
achieve a higher level of plasma density to improve etching through the target layer in the

capacitively-coupled plasma processing chamber without unduly damaging the photo resist

8



el ectrons having various el ectron energy |evels when
rectification circuit 304 is provided to trap nore
web@snswes w thin plasma chanber 306 during plBSHES2007/087671
processing. [Para 34] In contrast to Figure 4A the
el ectron density of the | ower energy electron, e.g.,
those having el ectron density denoted by reference
nunber 406 now i ncreases from el ectron density |evel
dunflg etching. By pheidisd £mbdhanism Gcb‘ts:indrgasmgﬂelpla‘{rﬂa density without

carrespondi ng.t o nmax 452 4. Furthe
realia f RERABET nsreata QRIS ebisyl ohibg & ety proyiles e,
plasiifreses kg dHagber ylmef daysigli entiand Wiy ploto desiappledivity is

a&Parg 35 The.hlg a@%eneh§¥ el ectrons is shown in
majsfaiied the fams LS RUP MR IPARES | ma 462 whi ch corresponds
e o RS A P BF R ey e
embmhmeﬁp drcsard aiterae:bazsr eerowtan onsbard eqm@aledm vthivd fateilain tte scope
of t&s I}]rbvggt%ans gAgéé gt% 339 %Umﬁ@{)’eg elraé?]tgagt ag{gg obgg\@ﬁ rg L ?&t é%ﬁlence
andcsheurtth @ot batusai thicglsaue e mpd: of thedains Ihenemt ﬂlthullg hleo be noted that
thefe'} a?F[)ran gCS § Ogoayé éﬁs n%thgﬁlgtﬂogg athd taép%ra?u S gfﬁltle ypresent
mvbrewel Awmugh Naridue epanaﬂ;qmremm\owﬁemgl ghsintsadeddhat thege examples
be f’l raftPe B{dcﬁt%?ﬁrgfn?g wi tII?e% %1 Q' tﬁé‘.‘ﬁ(: n%t‘»r? Cft i qger%&%l&t%é(ded that the

s contri bu to a her plasia densi
follpWagmapqndccbcé@imis hglmanpreMaswdumt@albiwh altmtems merlnh@tlons and
t t rease the

cod HR s AR Bl i b gl A EBARE R ferk B, 2

increase in the RF power supplied to the RF signals

(such as the 2 Megahertz RF signal, the 27 Megahertz

RF signal, or the 60 Megahertz RF signal in the

exanple of Fig. 3A). Consequently, the photo resi st

selectivity is not negatively inpacted to the sane

degree that woul d have been inpacted had the higher

pl asma density been achi eved by increasing the RF

power |evel. [Para 36] As nmay be appreciated fromthe

f oregoi ng, enbodi nents of the invention achieve a

hi gher | evel of plasma density to inprove etching

through the target layer in the capacitively-coupled

pl asma processi ng chanmber w thout unduly damagi ng the

photo resistduring etching. By providing a nmechani sm

for increasing the plasma density without requiring a

concomtant increase in the RF power |evel of the RF

signals provided to the plasma processi ng chanber,

pl asma density is increased while photo resi st

selectivity is maintained the sane or is mnimally

I npact ed.



[Para 37] While this invention has been described in
terns of several preferred enbodi nents, there are
WwW@bdaososaorons, permutations, and equi val ents, whiTHSf0at/087671
within the scope of this invention. Al so, the title,
summary, and abstract are provided herein for
conveni ence and shoul d not be used to construe the
scope of the clains herei%lw shoul d al so be noted
that there are many alternatiVve ways of inplenenting
Whiahie claiidddds and appar atuses of the present invention.
Al t hough,yari ous. exanpl es.are provided herein, it i.s
L ¢ nem R R SRR e pR NS o p Fimsprateife
systeimydid capadititelly-complee plasthdprobssingaystemi haning b plasda processing
t her ef.ore i ntende hat the fol|ow ng nd cl ai ms
chegbet g Ept PLEPRSES ot ol SRR SRR R el sPied on
sai plevard attiodeduring phhsied) pdovabieg icemprssifgal | within the true
spirit .and.sco t.he. present invention t.
0 R PEOPECe B BRI DGR A Al G fline »
first RF freqepac sdid fist RF sigoid caglipd avizhra plasmciassid ptrsmy ptoeessing
sai d, capaciti.vel y-cou d. pl.asma . processi system
cnefit 1R ekt P AREERF feRy R TR PPRE o8 0Peals o
uppectifghgetid ndeced R sagnhlovneeneateaciectifold RFsiginal sschbthbtrsaitie
' I, e .saild. | el { ng pl asma
reclfRle SURERTETe BRI Bieslily FaBEMRAROMN 19 P T e
si gmadessing ss@isdbstrotesvhile kad ractfike, RISagrd! i ipravideRio sidypaér
QQVi ng a first RF frequency, said first RF signal
electrode. ' . . : :
coupling wwth a plasma in said plasm processing
2. chalteancthadhvé cletny | whehainisaid rectifyingd ndedts Rayingmagation cgapaients
. e; rectifying said induced RF signal to
Ofségﬁg(!uac\geﬁggl%’%gtifi ed RF signal such that said
3. r ecThd metblod¥t chiiig il flirtlies comprasing psividingsd sgcdniddRFesignahtaisaid lower
. . _ . = t 6 whi |
RIS PRES I 100, PLEGRS A0SR AR Rl
sigedl.ect rode. 2. The nethod of claim lwherein said

r eGy.fyd ' [ : ] - :
4 o Hlent e o B e B R SR B e 7 i
andfq@MHer conprising providing a second RF signal to

saig,.l - Sl g - S| I J: a
5 Sochs it of JEEL] SRl feRBF R L A e
amgjtygeaf saidindgeed Rfesignolto gfnedtadaid gctified REisignslai d second
6. RF 'lf}{e%%'a%y clatn Povﬁexgifn s;id Iyk;%citi%ﬁy-bf&%let‘l plasma processing system
represents a multi-frequency capacitively-coupled plasma processing system.
7. The method of claim 1 wherein said rectifying said induced RF signal to generate said

rectified RF signal is performed using a rectifying arrangement.

8. The method of claim 7 wherein said rectifying arrangement includes a power
MOSFET.
9. A capacitively-coupled plasma processing system having a plasma processing chamber

for processing a substrate, comprising:
at least an upper electrode and a lower electrode for processing said substrate, said

substrate being disposed on said lower electrode during plasma processing;
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and 60 MHz. 5. The nethod of claim lwherein said

rectifying further including anplifying an anplitude
w@boosasx$2i nduced RF signal to generate said reptT/UEmd7/087671

RF signal. 6. The nethod of claim 1l wherein said

capaci tivel y-coupl ed pl asna processi ng system

represents a multi-frequency capacitively- coupled

pl hod , of i.m.1
o PO S S g i OB Sl B s
sigigHt ﬂﬁﬁr?ﬁﬁix@t&lfdfrécﬁéﬁdyf sa&ohrg{msrsl gfaazcouplsndgdaﬂf quilmﬂdl m, sdidiplagma
rectifyin ment od o
ProGRgp DR fefeBE TP st RE NG O At HeREC B Stie:
MOShéahs fo recﬁ«fyﬁ@&lﬂhﬁdu\d&l RF signaploa@ngrhta s naetifiédRE sighah guch that
n asna n
s R AN s Tl RRReID bR eartva Dissetl Phorpin gpig gybstrate
is cehﬁmxwdod be ﬁodesa:dlvaﬁve Eméfeﬁﬁ%&d@snﬁmr is pramie&m sagl uppérctlectrode.
trat trat eln
105 ol SRy S ReTR e eyt REIRE Dot §id Bine
inchitles! re?stnn@ne‘ggﬁ\&;coﬂﬁor&tﬁgpﬁi;axdmdl?:ad aflsrgwm el ect r ode,
irst. si gn ving a firs sai
0. 7 Sl s R e dhel St UG
megfsdargBaiiditg € keaoiicRE sxglhEroebxyl Io\mﬂletemngieadaldl sndmdeBﬂF skgnal having a
jreans for rectifying

on saj.d un
secgrécﬁgﬁhﬁcdlu%ce'di %fe Si rg(;)rrlf'a dff% gene"'rnat e arectified RF
12.Si g]’i&lcammmhelyha\hpla:bplakn*ra@odoes‘smgdydﬁﬁl sfl gl 1 1ivehersr @id second

R}:‘Q%ﬁ e{n? éx?gf'mﬁd %ﬂda'f i4e! v biased, wherein said

confi gure e processed V\,hl le said
13.r ec’fhefcamniRélysp@hai plassaprapessohgdystan stdlamPpplerein said rectifying

furt%erel %lud?(g%amp%q ip T!ajneafﬁp%?@% OH (? J\ﬂﬁuc%@ ﬂ?lsggalgo ? efsgjld nractiﬁed

cessi
RF|51goiludes renovi ng negative corrponents of sai d i nduced

4 RF 'ﬁle%g cmvél% c?%_;{]lfd ﬁ%&%%&d&%%ﬁ\:gﬁis?%@ 8!1 c(?zgm@ W& said

process ng s conpri sing nmea
caphoti vely-owipid plpsma processidg Htegi rgpradents @ rrsm-&edlmcapacmvely-

ond RF signal having a second RF
couﬁireﬁguaérgggrod&%gren ‘fromsaid first RF signal. 12. The
15-cap%t@ucapwewdycowdadasmamssmozmpff@alslyﬂswlmmloﬁaiftteaﬁifmng
.1 |
siRENE 113 R AROAR B RIURREY, A8 hgd litin
arrgges@dsi ng system of claim9 wherein said recti fy| ng

16. f Urﬁl@‘%épdﬁ@%ly ;tfﬂed%m% XYAcQQm@Q s"i’%}? Li* Jléilxqel S J\elséﬁ{ s(ziud rectifying

i nduce er at rectif
arrangement includes a power MOSF

17. A capacitively-coupled plasma processing system having a plasma processing chamber
for processing a substrate, comprising:

at least an upper electrode and a lower electrode for processing said substrate, said
substrate being disposed on said lower electrode during plasma processing;

means for providing a plurality of RF signals to said lower electrode, a first RF signal
of said plurality of RF signals having a first RF frequency, said first RF signal coupling with a
plasma in said plasma processing chamber, thereby inducing an induced RF signal on said

upper electrode;
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RF signal. 14. The capacitivel y-coupl ed plasm
processing systemof claim9 wherein said
w@E apaosexrel y- coupl ed pl asma processi ng syst enPCT/US2007/087671
represents a nulti-frequency capacitivel ycoupl ed
pl asma processing system 15. The capacitivel y-coupl ed
pl asma processi ng systemof claim9 wherein said
rectifying said induced RF.signal to.generate said.. . .
ot TP U g oS0 T R g o RS § Fied RF
sigdl B@haieitedid rectlfied REhGgmabRatird poskivyly sl theh qeb@BeRl biased; and

oS R3S P e 5l 5l B

uppeaglagiddevel y- coupl ed pl asma processing system having a

| asnma _processin anber for processin substrate, ...
18,0 o P R coNBSER S HigSE ey SR PB TP i retfying
arr@igeaét QdiidéDdircpity CoFfijuryd t6 feinldve iddati veadomposentstf said induced RF
sqbstrate bei ng di sposed on said | ower el ectrode
8%iri ng pl asma processing; neans for providing a
19.pl uTtel dapagitioblyRbusledpiadnt pracessimgdystennef clahmelt wietkin sabd rectifying

first RFE signal of said plurality .of RE signals.hayin
arrpsphong ur PP R lre Y SorParbe ooy ao ieBhAg Bt i gpcbe v
sigivdl tdgenepleasideectifiedsRIF siggdl.asma processi ng chanber,

t hereby i nducing an i nduced RF signal on said upper

el ectrode; a rectifying arrangenent coupled to said

i nduced RF signal to generate a rectified RF signa

such that said rectified RF signal is nore positively

bi ased than negatively biased; and neans for

processing said substrate while said rectified RF

signal is provided to said upper electrode. 18. The

capaci tivel y-coupl ed pl asnma processi ng systemof claim

17 wherein said rectifying arrangenent i ncludes

circuitry configured to renove negative conponents of

said i nduced RF signal. 19. The capacitivel y-coupl ed

pl asma processi ng system of claim 17 wherein said

rectifying arrangenent further includes circuitry

configured to anplify an anplitude of said induced RF

signal to generate said rectified RF signal.
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