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CONFI NEMENT W THI N A PLASMA PROCESSI NG SYSTEM AND METHODS THERECF
BACKGROUNROGH1 1TiiEs0h NVENTI ON. [ 0001] Advances in technol egy/usame/ops7ewvi ded
for growmh in the el ectronic industry in order to nmeet the world's grow ng
demands for el ectronics, ml ns of sem . conductor devices are needed.
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utilize plasma processing syste rocessing large substrates,
10005] sutarer al d:yustpeakmmgﬁg ;jmyLxmnpdwiayenngwaiemocnem:n@mhxym doy icapamte of
proce53|18§ | ar e substr onduct or, devi ces may

R IR o I S IS B S e
systemd E&?tfrdtﬁ frﬁ%@P B?th@f&ui@{t@@tﬁ %Qieﬂgp 1%*%9@ hiki@dy ﬁﬁwq;&, %@@1' St L\%h%ﬁ%ﬂ {fovever,

if a manufacturer i's unable to process the area”around the edge of a | arge-
observed. As a resalt, areas around the edge of a substrate have been discarded as some
manufacturers considered this wasie gs a cost of manufacturing.
{0004} In today competitive market, processing substrates into quality semiconductor devices
while mininmizing waste may give a manufacturer a competitive edge. One wayv to reduce
waste 13 to maxinuze the real estate surface of the substrate being processed and utilize as
much of this real estate as possible to produce quality semiconductor devices. The ability to
maximize uithization of the real estate surface of the substrate while mimnimizing the number
of defective semiconductor devices is especially advantageous for manufacturers that wiilize
plasma processing systems capable of processing large substrates.
{0003] Generally speaking, by employing a processing system capable of processing large
substrates, a higher munber of semiconductor devices may be created per wat of machine run
time i comparison 1o a processing system that is capable of processing substrates of smaller

sizes, However, if a manutfacturer 1s unable to process the area around the edge of a large-
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description of the invention and in conj unction with follow ng figures.
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embodi nent of the invention, a sinple cross-sectional diagramof a bevel
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net hods managl n asma conti nemen eve asm
edge.

[6008] The above summary relates to only one of the many embodiments of the invention
disclosed herein and is not imended to limit the scope of the fnvention, which is set forth in
the claims herein. These and other features of the present invention will be descrtbed 1w more
detail below in the detailed description of the invention and in conjunction with the following
figures.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
{0009} The present mvention is illustrated by way of example, and not by way of hmitation,
in the figures of the accompanving drawings and in which like reference numerals refer to
similar elements and in which:
[0010] Fig. 1 shows, in an embodiment of the invention, a simple cross~-sectional diagram of
a bevel processing charaber with a set of match arrangements for managing plasma
confmement.
{0011} Fig. 2A, 2B, 2C, and 2D show, in embodiments of the invention, methods for

managing plasma confinement within a bevel plasma chamber,
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DETAI LED DESCRI PTI ON OF EMBCODI MENTS 100121 The present invention will now
be described in detail with reference to a few enbodi nents thereof as

i1l ustratwo 20n/2B@oacconpanyi ng drawi ngs. I n the fol |l owPag/useslo0iqwé on,
nunmer ous specific details are set forth in order to provide a thorough

under st andi ng of the VA J w . ! parent, however, to
one skilled in the ar[;tg{ ﬁﬁgtﬁt[# S%B?igigq\' é%%{{%@‘gﬁ“m%e practiced w t hout
sone orgald; Bfe ﬁrn%f%@m%a@% 8 R R S eriddd ;Qfdti'ﬁ‘x?i \rlaﬁm@%% m‘!ﬁ@é& known
process steps and/ or structures have not been described in detail in order
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As discussed herem, umformity refers to the etch rate consistency across a substrate surface.

Without acceptable unifornuty, processing the entire substrate may resull in defective
semiconductor devices, especially with respect to devices formed in the region around the
edge of the sebstrate due to excessive etching.

{0016} However, in today cost-conscrous world, mancfacturers are searching for methods 1o

maximize a substrate vield. In recent vears, instead of discarding the area around the edge of
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over the plasma results in control over the rate of etching. That is, by
mani pul ati ng the plasna being forned, .the desired etch rate(s) required by
a processwogorigese nmay be achieved. In an exanpl e, di elPETIUSR@0OEFTANT CS NAY
be positioned above and/or 'below the substrate (toward t he edge of the
substra ni pul at e t. he I as for substrate
process‘f‘%“bg}lﬁ‘ﬁé‘h‘*@ﬁ"&nﬂ?B“qltff* T B %r%‘%@ {018 'P§ Y\A#té‘?ﬁ?ﬁ”é%@ﬁ%‘?%ess ki t
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mani pul ated to achi eve the desired etch rat e(s) 100191 hi accordance with
embodi b ing REmp.dBe AR FERIMER) oAk ah B ABFCESSHNIFCRPE RS %ar e pr ovi ded

to contypiovpl AGMR Mhiy tt d el%F&Cv%&&htngm%b%g'ﬁS&mﬁﬁb&mé’fﬁxﬂiﬁxtRflmﬁ (g I nvention

i ncl ude errp oying a s arrangene ditect t RF current

pat h. Eobodittgotsrdahe tttge uf mM:&nﬁnbmne‘absmmqndd&d de nt&tnkrohtsmf Grmpddiopeg at | ng

the flow of the RF current during.substrate, processin enerate a plasnma
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met hodgy,lé e JI@«'?H&IQ#'& Lo sednhtrd dn@Walsi 41%&3& EM&Y{)@B& trI &n@ﬁz’iJ QW ehagber
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syst em

nvent ] b s
capact 0GB EE B T BRLD A RIS b B B Raye BE ARk romd®
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Thus, the d| scussi ons are neant as exan&l es and the invention is not
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In an exanp th a capacitivel y-coupl ed cessing system, plasma is
usual | ynyém*ia &t*eal %éwéétwtﬂﬁ'e*ge&uwa@ama 65%({ RSP dR CapiEe! tfﬁfeﬁﬁ Stgnt
el ect rﬁﬂaa oty m@h@&td&@ LR Gy ﬁh 9!@. mJH@@an AL ARIRE (kS W@l ea s
usual |y enpl oyed to etch the substrate that is positioned on top of the
| over eleectd aderatdhe pl asma for med |n this region has usually been errpl oyed

to etc or|t of. .th urface t he substrate [
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pl asma fopamdich ett t\eﬂm rpttemu RAS%n apﬁtmtewt BhRet rodssdihenRRl udaal&ahe since
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bevel rsédn@mempimmg@ Qa‘*s@femtct»ﬁlmmmemﬁémdn@ﬁ thg Ré curroRinedy. sEinbedivaniseal i zed
LQ?L %%, Ig wnﬂ%na lbaq)ﬁéglt}gg {ttrb 99 ‘éntffrtlt;[? Hté:?t*}ttpn% ti‘\' h“o thﬁcﬁﬁourr?nt dg,]teml.zquz egluz’)rnent
bet weenubfitrta ptl@p@shmaﬁﬂ ob@E apliRaknodete defiradlEr rand f}dﬁbedt@eﬂilt@ eyenat plasma
formati on; the ounded upper electrode is converted into a floating

el ect r gHeEntipy fgl atmthnts appeds ter sempeiEng v flavgoethe Riapareat wapaléior wit hin
t he mat s [ToRY in parallel resonance with the
operaticzﬁr:llgn régﬁgﬁggnﬁ{ggﬁik%fdggggﬁﬁgngﬁanber in an enbodi nent, 100231
BesidedﬁﬂﬁﬁIummedoanmxhdmanuehmﬁmﬁadmﬂﬁmmupﬂﬁdesstmgzﬁh&ﬁh&pmﬁﬁpﬁpte of
perfornin&bed ge etchlng such as bevel. pracessi ng chanbe N qay al so

i ncl ude PG REFET Bnal™ -8l e # b’d‘é’é’t T B‘*t”b‘d“t‘t“h O8cETt Foe "MWt 1 he upper
ext enS'data NG E&q:ﬁéd mte@ﬁattbt QRS aPeVE vt hﬁaiﬁ:ldt@‘iﬂtﬁtt‘.@‘n Jheyheitom ring

el ectrode (-1.%e., | ower “extension electrode) is p05|t|oned bel ow t he
substrate. Both electrodes are positioned closed to the edge of the
substrate. As a result, plasma forned near these two el ectrodes may be

enpl oyed to etch the edge of the substrate. [00241 In an enbodi ment, a. set
of match arrangenents may be enployed to control the etch. rate of plasm
formed near the edge of a substrate, Accordingly, the RIF current path may
be mani pul ated. via the set of match arrangenents to generate the desired
etch rate(s) without having to replacing the ceram c process kits. In an
enbodi nent, the set of natch arrangements may. |nclude an upper mat ch
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WD 2011/ 028600PCT/ US2010/ 046790 10025] In an exanple, to mnimze etching
on the top edge of the substrate, the RF upper match arrangenent may be set
i n paral IwD2oag08@Nce With the operating frequency of tIRE€TAISOTIONSG70Y
chanmber. However,. to maxim ze the etch rate, the RE upper match
arrangenent .. may be S in series resonance. To tune t plasma to a
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one or npbre mat ch . arr angement etch rat ) er at ed.
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100271 Fig. 1 shows, in an enbodi nent of the invention, a sinple
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pl asma nma pro .Qg.,, .etch) substrate 104. 100281 Those
Pkl et hroffaS AP St Sl St damd Helhe S BT pATE B bet moon
upper eh&eks Qdre 1Q81 ARy AWRkKe @&;ﬁ@@f‘?fqg{en}l@%nf bRSFPerkQt BB RakRlyshdregi on
is usually enpl oyed f6r processing the surfacé area of a substrate that is
away f riomouhbngdgetabfanahgenatise tatuppe-dertnde., thalBE wmmﬂp@m e | aI
difference t r at sma

For med P ptrGe s E A GLRARR ot fnEEH T ieo B Bt Potes W IRES S g
tovar d did@o8e0andthed waklds td gl ptama ool G sffhded@lpidiel-eda ©f the
plasma is usually higher than the etch rate toward the center of the

subst r avavera ipiohelloaipe gctrplashatipenbsume: bleciredss agsseior mel 4 LarRREH t he

pl asna \{ Sﬁ}!ﬁl IT\I! xﬁ) q}l‘tllh]%ﬂﬁ%pltﬂq hgﬁimti,la?(} U 15 }ﬂ L?!L‘wﬁﬁdi‘%t &3&‘}{%}\, hp ggﬂ}“unl f orm
pl asma resu tive sem con evi‘tes being
creat edruquﬁﬁ@&ﬁ‘]zh@xec%mutcﬁamrbm m&ﬁmﬂftemdemel opnent of pI asma in the
regi on between. upper el ectyrode 106 and |l ower electrode 1 t o make upper
el ectr dgaﬂdﬁ‘*t%é URpinpst #d lagst elpfirasey gotasipE ahapRs gamp's %@Jcﬁiﬁ* B ent .

In the Ji, Q&hﬁzﬁ_t su&@@%h%l% w%‘#&i H0GHes suald ¥ie &E&QH@Qﬁﬂnh&ﬁnab' e plasma
to be forned for bstrate processing. Thus, to mnim ze plasm
developﬂ@m¢mgsthZGﬂmh@2&6@&&0&&USRO&@ﬁDﬂﬁ@&QNUﬁ@ERMe e pbsioded®6varditchi n

processi ng, chanmher 100 is set to a.float state. Ln an enbodinent, a match
B angaHBatS S BEyroeTek Ele Sl €6 AT 1 SERS O BOVISRE tEIog ng
thr oughpupRaia@! et &E‘&xn}h@@nxg'ﬂ&&%bﬁc@ﬂ@ﬂﬂ'i@sthé&iut - boale suBRRke eAegtdqde 106,
switch 130 may be closed and an inductor 140 and a capaci tor 142, which is
i n par giidsens fopmgd prar thasetive slepiecden n}:aarbmenmiweég@ Atghdlee selue ﬁ»f tmeub;géwat ing

frequengy, of, bevel, processing. chamber 100 Accof d|n urrent
f1 ow naﬁé‘ In 4 m&bu&ln(ljzﬁl RS V\g\f matl(] gfmget]meﬁ,g srnox 209 19 g%bd 118() etlhé &Lﬁ ode

. 102, pb@mlm@s fb@ldﬁih%ﬁﬁﬂie%dﬂef bmﬂ@frm ng«@ﬁ@@_@,} (ReisF @I@um @@m 8held r ode
106 and | ower el ectrode 102, bevel proce55|%%?chanber 100 may al so include

top ri ﬁad%ptééftfﬁ et 6596 AT BREESRCIEP Keaang ii*@@?“@ﬁ*d»‘“ﬁb‘ﬁtﬁ‘éﬁh“ﬂfhﬁ’gt
electr \ I 80Sk o ext. ectrode is
vosr | SRS QUG S ATRLADShRELLANE M) cobRIRm LR Ay Eh ot
posi ti amubpedromts ulg trcddde ah0ppeBatieh arengasint,ivdnedmel bs edu;i ad tohke egge of

substrate 104. Slnllar he, regi on ne per. el ectrode 106, a plasma 112
may al SEHEHEHRTRRRH dtfp%*-ep lasPr b |“bﬁafr81“é8%‘}16%“%fhaf “agheiutaitiensi on

el ectr adg;ddf. s H08: RhASRhAARL ISNR TaYIAR SIRLAYEH QIR : Ih&medge of a

substrate,
the plasma that may form near the bottom edge of the subsirate.



j 0031] To manipul ate the plasma to generate the desired etch rate, prior
arts have enpl oyed ceram c process kits, wherein each process kits may

i ncl ude cwoamioes®d specific geonetry and/or material . POTAS2@angbe, by
changi ng the configuration of ceram cs 114 and' or 116, pI asma 112 may be

mani pul ener te t he desired et h rate requir .processi ng
reci pe.! %{’*ﬁﬂtlééa SFIR v‘i“ﬁ@“ﬁ%“&ﬁ&gﬂjﬁ ¥HEe Ky egee o5 the; *Hgﬁﬁ“%r‘ﬂﬁo*g FHBPRE, a set
of mat R, &y a@ﬁl&%ﬂﬁﬁi SafBY s8&n S%h&%@«%ﬁ&&@im &@k‘sﬁ&ﬁﬁt@ﬁ@&ﬂ%ﬂ%f pawer bei ng
delivered intothe processing chanber. In other words, by adjusting the
amount m@cq@mwﬂnmﬁn H@aersmotfemmzngza:mamémteme Réumpehmwch owasgRmane

adj usted ‘ at i t he, densi t create a

Gy 1 or BT RO SHEL PP Ety o SURCPEPA oot oo Rl H TS Benee
Processhags chif@d3hay Be @fset FRBELFBRAGNG BefRRENOANE PRASEBAL chhaheTBYs b coupl ed
to upper extension electrode to control the RI; current flow ng t hr ough
upper éxtappsicovedeiran tholgesgomss die iawramgfeh@n@nmnﬁw beneingd@dy an i nduct or
;g?uls?liﬁf{:{nﬁ%emct» P&hﬁ‘m\'ﬁ{e e?k%a el tgpﬁiﬁ:'bo Em]e% %P& thQ%ucﬁb;s ig}btﬁm*nlﬁxﬁng In an

exanpl exr nye kzuummgnmmuatt@rzhd&&naﬁdma@ta@n @K bl adndroteaf f set one anot her,
the RF current flow may be controlled to . create a uniformed plasna at a
desi r ed"84% h"ﬂ}tés@uf%nid%@ﬁw o% e PiFspEiTEagan aﬁlvé?e6)@?%?@%6@&%&9} be

br oces SR aRe LML auLR LALDIARASHA AR, (00331 S iary A mate

ar r angenent 6 nmay be coupled to fower extension el ectrode 110 to control
t he RF [6027jdng. Mimw’miy zﬁﬂmﬁu@hmhnwérmextemmsmanxleipém:nmfuidr&} dugrmnof

enbodi Mat ch ar 6 rra Iude an i nductor 160,in series
e o LR shREE THRa 5 0 0k o BB Re D 61 0AST8014MA 5. second
i nduct Q¥ #Rdnent0 BRUYS L8 Bﬁn%é‘?ﬁ@@tna@ |§&%(&Q1 Itrﬁrc@yighm QWP (BX! ensi on

el ectrode 110, match arrangenent 126 may be adjusted. In an exanple, by
of f set tﬂifﬁf@05@h@¢h@§bﬁﬁﬁ@l@¢@ﬂng nelstrowe iﬂ.}e@iuagzaiamswawamr@ %@bmtf&tor | 64,

pl asma confi.nenen )¢ u at ed, 100, be seen fr .1,
et oh 40 PR DRy e R i d TRt e PnaP et e RE N (BT B,

cont r olgelBichrbdrgsihl @Mmﬁlﬁm RBO Gl wilthepdsahriirk Ot Ghovphjas m@nmymad disrected
toward specific area of the processing chanber. l\/bre over, by adj ustl ng one
or nor engigl @%ataﬁermﬁ@@?eﬁ@rstiwﬁém\m@  sreeal 28y iongr %@t@éﬁé%ﬁ@a k0 meet
gDr gﬁlop&“?(l#%q 'ngﬁm 19wt IQWLQ&\%HZOI\}Dﬁ \}gﬁ’?l glr?]t Lha ﬁh& 1&900!? Ql,l '):ug%%tlng%hmﬁgu 2C, and
confi ne}r@anYimn;aLhnm raabisvehp! p{ﬁhmr@h@ﬂ@@g’ et )gshstiad; 1{2B, ZC and 2D wi Il be
di SCUSSS&,}IH rel |on to Fie. 1. 10 361 At a first step 200, a substrate is
| oaded IPRHY Hopg ¢ 8%%1% e é’ﬁ’a‘i‘fbelf*‘ aregapIGHES M LRAY Higfq*H?edé‘hﬁ%tﬂrﬂa@@“’tfﬁe | ower

el ect rQFé)%m' &c&?&l%h@qﬂ@ Rfw L‘?Qf‘e@&&iianﬁr’t *‘I‘?aa%'ﬁﬁ»h{*l@& & ﬁx%%ﬂ()ﬂ%ﬂ%%ﬁg I'n an
exanpl e, fter pin on | ower ectrode may be raised I n preparation
for r ecmphm@ rnnm@mssgwshtb&ﬁ’mat erci@fa w{ﬁﬁlﬁkﬂﬁ]lh@qse\a hoWent té:—nL edgaradbe 102 has
been prepared, r t he processi chanmber. in an
! GHBRon SNy o Ry G B C R e O R SO B B LGE PhG chanber
100. OngButsikb s, alepl :;Ls% foPrbd irPhaG8gioh Reuduhfif 86t o%h&sariﬁyf'&%ﬂ-&\ﬁﬁzr ed into
processed position, t her eby securlng substrate 104 to | ower el ectrode 102.

[ 00381 papcessingkiwasd 8 e2igo o a%u&mréw wmang@rmﬁmr@atém edve o theglangieeist he RF

curr entug?qa:]]egugu fQ tﬂFQ&§1 Y%ta ((}:\E LI;Y (.I %},B g? bﬁg%salfr a’b“l o?hcr WO f % deﬁr'}:l?lnt I Oned

the prio et e e 'tdtia Th'to grou
resul t,teqisas @ etse delse e fuohen the plai@add ﬁﬁaxbﬂéim@@c@meﬁ :ed s@;@ﬁr@@le x@@G and
substrate 104, [00391 Referring to Fig. to mnimze the p055|b|I|ty of

a plas r%ﬁﬂlﬁ%ﬂﬂ*@“f”é@fﬁbﬁmﬁﬁa Py Jomp ghesaby %?huié% Ehégieive sempndigerdesicatt r ode
106 m%eﬂﬁru%‘@ ed such that the gap between extension 11 8 and substrate
104 is mnim {but not touching), in an enbodi ment (Step 212), In one
enbodi eaty] Ghewgap hsiaboube &\B&pmt dihdaeiyionhaiema ihgwedsesppossi bi ity of
I bei f d t
apias nl?n,cn%!;kn 90@ glgt m’m; tr,] pfilflc(\;u 102 15 lou mglmruepplu(? rat,cuodp 106 the RF path least likely
to be traversed by the RF current. In the prior art, upper electrode 106 is usually grounded to

enable plasma to be formed for substrate processing. Thus, to minmize plasma development,



[ 00401 Additionally or alternatively, the RF current path to ground nmay be
elimnated by floating upper electrode 106 (Step 214). In an enbodi nent,
fl oati ng wpper1/eB@eot rode 106 may i ncl ude adjusting mat clRrCaUsangenent 122.
In an exanple, switch 130 nay be cl osed while inductor 140 and capacitor

142 may be tuned tq be in parallel resonance with the operating .. frequency
of bevelPPpi %{E%’%E H§%‘éﬁ<‘“*m‘(p9?eﬁﬁ¥§§;hﬁ‘Bge‘“n’iQﬁi g “h i *H‘es%%pﬁb%t %Wghh’ﬁfi’ﬂer
el ect r odg, A0 Grandntibsiy Ahend Qﬁzpﬁ@-@é Dl g:\:mémi hr@%&mg% YPRSIenPhEC LIRS H06, a

pl asma may be prievented from bein ormed wthin the area between the upper
el ect r ogpergiccitchle |§abbt satempi0 o4 lloatReper dlecipdbd 8k, otckilgo nay beatosad next
step 220, the, etch. rate(s) n e mani pul at ed, by adj usting the RF current
sach figtengrniSgh Sufp ol o SRR LT hSRT el by e SR odebn

el ect r ad@mndd&: wiuRbpenbad RBincy bhBewRh fSiBsshiQr IRALBETME elcddRNBEIyEXT eNnsi on
el ectrode and | ower extension electrode 1.10 near the edge of substrate 104
may be ‘eidimg BF| canrehiiovani pup shd wgiondebrecanpasigdmsivre 10@axhigher elvaireds
arrangengsn 00421 Referring to Fig. 2C, to create an RF current path
to groﬁgg’é%%%gggégggé%gﬁgggﬁméﬁg%%%ﬁde, switch 134 may be opened to create
a shor tjae3g|dstdehbepel&2d)e 170 aad ivay elctheddTeid, bew et st @handbadL@Et or 152
and capacitor 154 may be in series resonance at the operating frequency.
Howev erTt ¥5eBRtde roR e deepdedrener eunig RasrScior) pyd rtogeties Agciretiuct or
152 ag%&ﬂ%&ﬁﬁﬁﬂﬁﬁhEQEU&&AU%ECQP%Q%%ﬁkQQH%&ﬁro&?%&%@gc&ﬁﬂﬂﬁkg%@mﬁ%éj%ﬁe In
resonance with the operating quency of the processing chanber. in other

wor ds, and loweatkenaiouridconde pliaspasiabn dclgivwsahstete h0+4. abeth atdposithehedt or and/ or

capacitor within match, arrangengnt. 124 may have to be.tuned, By adjusting
ach AT ERERR SR i SIS Voptengtes pratleraie 465 iy Tbe

cont 1 0l 118Gy LOQARL fahBY hadrpe@iehsng «RRuhiCROSNISILA98 s Sibolit alg 1. 12
may be controlled by adjusting match arrangenment 126 (Step 224). Simlar to
swi t ch Tig4glesewi ooned BB ngivdyenadored te pehites edpeREacubsteit path to ground for

| ower ext. jon electrode 110, To get .a maxijymetch rate,, inductor 162 and
capaci (0 ol e ErRRledf Plusm s sheffe g R YTLBE PET PR ERE Sk bevel

pr oces sdeRghie PanerkikO0Qhertd GORLFRbssiRHWE; ihdlddé ergRRe Ak cifesdagtied etch
rate as required by a processing, recipe, the RF match arrangenent may be
enpl oy ey mamet t ey soBwin b ﬁg@wg Gererigprptiniritceranten! Hyaidigt! 1eapaci t or
164. [QQ441 Referring back tq Fig.. 2A  ence.the desired:ateh Lat&;has been
sor LR BELATSARPR il R e AR ORI TR B 0 35085, O
next stregip@4bistedd sthanigeto chapar hoceradiaf inem oolhslimaties pro€essikng has been
term nated, 100461 Referri ng to Fi}g. 21), once etchjng, has been conpl eted,
pl asma FEUEUPHEEBY P COPEY S ARFOOIRH AL B RS Pa S et e Red of
%gpar b QRsihe HRAG T fh SBBOYE:dS URSIH kiR e Wb SR LPENSL: iRLARE R AQirGharber

chamber, the current flow can be adjusted, thereby manipulating the density of plasma 112 to

create a untform plasma, which in turn controed the etch rate during substrate processing.
{0032} In an embodiment, a match arrangement 124 may be coupled to upper extension
electrode to control the RF current flowing through upper extension electrode. Match
arrangement 124 may tnclude an mductor 130 in series with a variable capacitor 1534 and an
mductor 152, By adjusting the match arrangement, the RF current flow may be modified. In
an example, by tuning inductor 130 and capacitor 154 o offset one anothex, the RF carrent
flow may be controlled to create a uniformed plasma at a desired etch rate. As a result, the
apper edge of substrate 104 may be processed according 1o the process recipe.

{0033 Simularly, a match arrangement 126 may be coupled to lower extension electrode 110
to control the RE current fowing through lower extension electrode 110, in an embodiment,

Match arrangement 126 may include an inductor 160 1n series with a variable capacitor 164



WD 2011/ 028600PCT/ US2010/ 046790 10048] First, the upper electrode is noved
away fromthe substrate to create a gap | arge enough to forma plasnma (Step
244) . | n w0 2enaséonent , the gap between extension 118 ofPCufiseriodlees r ode
106 and substrate 104 is wi dened. In one enbodi nent, the gap is about 19

mm 100491 Next 6)., arr angemnent 122 mani pul ated to
create eﬁ AREEOTEYF &‘éﬁ‘? léét H"t@ﬁ&ﬁ?&ﬁ{} B pREEd f‘%‘t?kﬂi FEERSIPR an

exanpl &;ecehit §fo 130 M&E&%ﬁk lsfimibd K138 CR ; ﬁqﬂ%‘%m'nﬁ LI DAL he! N AN
enbodi ment., thé anmount 6f dischardge is contro the vari abl e resistor
(RI). (re@a@aceAﬁ isdweprd48 actihg \prigels urgrciter Iimicpeae\edamm‘tmn geyiben

bonmbar dnent w@ich inturn mnimzes the possibility of the plasma being
generafﬁﬂi?%a% rformetching, In an enmbodi nent, the anount of pressure may
be aboyt: fp-ﬁaff&%tseémﬁﬁmt mam o AR b Bkt G HeRenp3aiRatis addBrePr Q6 @FSI N.

in an enbodi ment as being enployed to formplasnma is a non-etching
gas. | rruakot e ﬁhﬁ@f&ﬁfgbm the Rovs@lURC etrtag. the faswiengbplagne may ﬁ’atdﬂﬁﬁéd amount
O PONalu B DI RUIRE il 8oL NG BEREESS! Ml OUPR! (B /Gl At b G 0t e 2
i ncapabinem@émﬁitﬁ hp«ngm teh saa@(st fat Ee gbr&rﬁa@mﬂmwza@m g_,mRbint’Si@Upﬂﬁgslﬂ& i's

set at about 50 watt. F00511 At step 250, discharge occurs on the substrate
and/ or AWESFY¥ter el ectrode, In an enbodi nent, the discharge period is about

5 secondgas; 50052, Raf errifgback. 0. xgb&izm%éw c@ftﬁ& uuﬁ%n%ﬁ&%&i g¢ has
occurred, the“su strate I'S reanedlt 6 ore renovi ng the
subst raﬁmdgtrheplmmsrmf inemtwranddn ebhbvel lpém;;natchanbmreé”sw AL 8Bpifnped 26Ut of the

processuﬁq rF{:anber Fi.nal | ge lifter pinis raised and the substrate is
r enoved” FrisiTHEeH iR U] Téhanber . 10053] Advant ageously, the

af or emgphiqned; ARt a8, 864, @Qﬂﬁﬁﬁ% mW&ékﬁ%@ aDR0@RPAE 8t PRELHLPL HhBgga
wat erl ess auto clean Those skilled in the art are aware that to ensure

consi sttémulmta@nrﬁe provetsinge sesetaed ohecospoeedsisnistaiaib procamingbdneheaned
whi | e a sy > from the chanber .Iln an exanple, .chanber

cond t RSATRE: AEDeh R SRR et B AR T e b R B R he TR r e e, for
exanpl q,mhﬂmotsﬁ{&rumonﬂs by perform ng chanber conditioning, the process
chamber is cleaned and reset to a known state before another substrate is
pr ocesd883 71 s lovpieclprida d 82 s irepipmnisdlgthenahiiee bonviediwaithy al | ows for

byproo‘g‘%%&wﬁ#c&nﬁupﬂ %acenﬂﬁ’poﬁ hb&arhd x;WtaﬁYt%Q‘?ﬁi‘lsggBos'itEd on the

surfac sur he processi ng ¢ Yenmoved.

100541 groceasing nhodiane 0o, Omasﬁhmameaﬂgema@&ulaﬂemayxmerﬁqﬂﬁdyedmﬂqn@erforn1a
wat er | ess cl eani ng processing within the bevel g;s,ghanber. In an
embodi ri%ﬂ‘t“*oéd’t“ﬁ‘“é‘w VEIDY S5 R SRt RH0D ROTY 98358 B%6790 and switch 132

i's turr]@dssmmw @c@y ¢4 %{Mgae@mR%kﬂewmeaarteﬂmlcmlmuea%mgmq& E&de

106 a result, plasma iIs forneu‘" bet ween upper el ectrode | ower
eIectromeuhﬂagmmh@nﬂbasdaﬂﬁmhneﬂuﬁamnﬁeumMMI6¢qﬂmﬁaﬁn¢mﬂw$xmhdcbypﬂgducts
still remal

HLhe rocess &r terlesg chanber
ol eani 6° R DR oMb e SR P AP G T R A P nBRE 122,
LLUOdC 06 and sabstrate 104,
j0039] Referring to Fig. 2B, to minimize the possibility of a plasma being formed in this
region, an extension 118 of upper electrode 106 may be lowered such that the gap between
extension 118 and substrate 104 13 minimal {but not touching), in an embodiment {Step 212).
In one embodiment, the gap is about 0.35 mum, thereby minimizing the possibility of a plasma
being formed m such a minute region.
[0040] Additionally or alternatively, the RF current path to groand maay be eliminated by
floating upper electrode 106 (Step 214}, In an embodiment, floating vpper electrode 106 may

mchide adjusting match arrangement 1220 In an example, switch 130 may be closed while

inductor 140 and capacitor 142 may be tuned to be m parallel resonance with the operating



10055] As can be appreciated fromthe forgoing: one or nore enbodi nents of
the present invention provide for arrangenents and net hods for perform ng
pl asma combiznewmesdoowi t hi n a bevel processing chanber. BpCadjSaswiongyoone or
nore match arrangerrents the RE path may be directed in such a way that

plasma is forne t he edeof t ubstr.at e. tupi ng one or nore
i nduct 6%‘7‘%‘8‘&‘&&@6?5 rEarhapbey! i c‘ﬂ“‘ﬁ ‘“f‘lé'&]‘if"i*?e@elwp CINEET BRPSYmy be

gener at@dyoAC 608 hGver A0 188 dhd/ bmahm%&ngﬂw fedtRdb @QH'J[ngrﬁPmﬁ@ Bt ol
plasma uniformty, thereby reducing the“cost of ownership. Consequently,

t he ar raegetEiien dpigs fenddsitbs tll geubgedehde @g}pelmlwpd@ achide lyabstrate.

 mvent 1B FASTHRRH Mgt B SPER A2t QS 5t Pt BHDOEIEN s

there aiipisahé efeaty ORSont egmrmham ﬂﬁéugiﬁ(}fﬂ;eﬁ&liéﬂéahﬁélé&md\f\’@h@ht foalet Wi thin the
scope of this invention. At ough various exanples are provided herein; it

i s i nt etrsdionsictofe . dxanprtedinect theslapas fveed hgtvrsn UpPef SFHWgIoni t h
res p.eCtefIéc% ofid) %xd f‘m%%@{‘m %Qgéﬁfd&ﬁ'zﬁ ear tﬂ{ggé%et t{;‘equgm% SME%h@wm Ry ded

herei n TOr ‘conveni enc cons of the

cl ai ms hengiipu! adﬁw mhﬁh,antzﬂ;@rﬁb;sﬁ;E@@ztd'@&n%h hirempehrenaidd. ghl y abbrevi ated
form and _is rovi ded_herein for conyveni ence and thus shoul d not. be enpl oyed
to condf'P4fd foreringite FigndColparante as RY SHEPHPathe £ AUGop UpRE SEEBSIPH t he

cl ai ms. Liufrmﬁp%u ek Tha S%R belo CE&%%}’WE\% DA gqycuﬁ't'ghgti’.@“fn“fé adnphgnged to have

its commonl ersto mat hemati cal neaning to cover zero, one, Or nore

t han on*eamnbemh tate, shibwicod 1&F aod bfepanmfddeitnimtbat1heem~anmrnwtyna}hd ernative

ways of | enent i ng e net hods apgﬁe aratuses of the B ent i nvention.
n €

it is t%’&?n% 1B HEUNTHCE n B Rat® THEC IR ERR S R A fﬁ‘“é“‘i‘fnt erpreted

as i nclii@ing @hlapfWet pALSF 254 ORS (hRGRIMLAISONAG g@%n&qmwﬁ fNbSorddcd al |
within the true Spirit and scope of the present in

2011/ 028600PCT£13829 i 1@¢§M@V 90thelpre v ingheltaniter . lragthesav tiusi% 10 CreAtY amriamge nent

or ocesdi g Ambon G B orsRaTsPblg Ry 3P0 B SERRL Mtk Aoy

SOUr Ce;hade §ASe ﬁlthéd. r Bp ti&;k&ﬂmﬁr}é&iﬁ Brangement 124, etching on the top edge of sabstrate
112 may be controlled.
{0043] Sinularly, etching on the bottom edge of substrate 112 may be controlied by adjusting
match arrangement 126 {Step 224). Simtlar to switch 134, switch 136 1s opened to create an
RE current path to ground for lower extension electrode 110, To get a maximum eteh rate,
tnductor 162 and capacitor 164 are i series resonance at the operating frequency of bevel
processing chamber 100, To control plasma 112 to generate the desired etch rate as required
by a processing recipe, the R¥ match arrangement may be emploved to tune the resonance by
offsetting inductor 162 against capacitor 164,
j0044] Referring back to Fig. 24, once the desired etch rate has been set, at a next step 230,
etching may begin on the substrate.
[O045] At anext step 240, discharge iz performed after substrate processing has been
terminated.
[0046] Referring to Fig. 2D, once etching has been completed, plasma 1s turned off (Step
242y
{0047} Once plasma has been turned off, preparation s made to remove substrate 112 from

bevel processing chamber 100,



a lower electrode, wherein said |ower electrode is configured at |east for
supporting a substrate during said plasma processing; a top ring el ectrode
posi ti onewsioaboves®ai d substrate; a bottomring el ect rodecpaskaioongdo bel ow

sai d substrate' a first mat ch arrangenent wherein said first match
arrangeﬂgﬂ% coupl ed % i.d top,ring elegk said first natch
arrang(-:l I K Té%‘”n‘ﬂ?‘ﬁﬁ? [V elﬁéﬁjéf‘lt’ﬁabgﬁ’t“r Sy h TREAP CFRBE WY '#Fough sai d

top ri Q&eﬁm&tfegﬁﬁ (Eﬂnﬁ({@%ﬁ)(ﬁﬂ?nﬂ%tunmod%% MBe @{ﬁbé@e@k@&t@m&«t cH 6}9 at

| east a part of said substrate top edge; and a second match

ar r angewpet sleqitiele dDh asdiubsgaiedfid imaidehedir mamgembotinigt chngdgarkauttld cont r ol
said current flow ng through said bottomring electrode to control anount
of pl ashd, available for at |east etchi ng at |l east a part of said

subst r ghgsRatde g aes), RE mardieraigeaRFEMENt nRhitladé Mol bl ADRF Luﬂ@xlp;udl ng an
upper el ectrode positioned directly above said substrate; and

third raticle aepvanige ppr cloagtiede]l 40 Jaiod ssinplg. watahhl 38ris mg@}@mﬂmg %Mpl ed to
sai d uppgr, Fm?e%t&Pcﬁi’ap}éfoﬂ%aﬁgnﬁ'@ﬁégm méuﬁ‘?»é '&F‘éﬁ({}ué‘ c%ﬂﬁ&f@ﬂ v 108§ %‘?ﬂ%‘zé gured to

control "sai sai d
upper eakdeabrQde. froma grounded state to a floatlng state, thereby
n1n|n12|n%}plasn&)fornatton)betmeen sai d_upper, el ectrode and said | ower
el ect r JABSH] At step 248, the pressure 1s mcreased to reduce 1on bombardment, which in twn
minimizes the possibility of the plasma betng generated to perform etching. Inan
embodiment, the amount of pressure may be about 40 percent more than the amowat during
the substrate processing. In an embodiment, the gas being employed to form plasma is a non-
etching gas. In another embodiment, RF source 128 1s decreased sach that the amount of
power being pumped into the processing chamber is sufficient to create a minimal-powered
plasma capable of performing the discharge, but one incapable of etching the subsirate. In
one embodiment, RE source 128 is set at about 30 watt.
{0051} Atstep 250, discharge occurs on the substrate and/or the lower electrode. Inan
embaodiment, the discharge pertod 15 about § seconds.
{0032 Reforring back to Fig. 2A, after the discharge has occurred, the substrate 18 removed
{Step 260). Before removing the substrate, the plasma 1s turned off. Then, the pressore is
pumped out of the processing chamber., Finally, the Lifter pin is raised and the substrate is
removed from the processing chamber,
{00531 Advantageously, the aforementioned match arrangement may also be applied in
performing a waferless awto clean. Those skilled in the art are aware that to ensure consistent
plasma processing result, the processing chamber mav be cleaned while a substrate is absent
from the chamber. In an example, chamber conditionming may be performed between the
processing of each substrate, for example. In other words, by performing chamber
conditioning, the process chamber is cleaned and reset t©o a known state before another
substrate is processed. Thus, the process of performing chamber conditioning allows for
byproducts, such as polymer deposits, that may have been deposited on the surface (e.g., wall
surface) of the processing chamber to be removed.
[0054] Ia an embodunent, match arrangement 122 may be emploved to perform a waferless

cleaning processing within the bevel process chamber. In an embodiment, both switch 130
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3. The arrangenent of claim2 wherein said third match arrangenent includes
at least a switch, an inductor; and a capacitor; wherein said swtch is set
to a cl oswo 2pogizséoon, wherein said i nductor and gardSc@pasidor is
tuned to be in parall el resonance vvith an operating frequency of said

pr ocessi ch r to de at SdeIoain state 4,
The ar rﬁgﬂgmﬁme ‘Eﬂ“&g 3‘?%’? }éﬁ%“% E g togFapyy 8&1@31?‘358{88‘6‘8@3

ext ensi Qi rSak C{)i%ﬁ@%ﬁ{&d%h{&n%pﬁﬁ @@n%de QP AER e b é@édiz HRPET.

el ectrode, wherein said extension of said upper electrode is |owered during
sai d Immm foroedssy hy empianem:anezesxa tlge@«pbetum@em ls“amdmv@ within the

2011/ 028600PCT/ US 010 g EQ ﬁps bo,n f sai d g gﬂe and said
subst r dt'8°**\he F%‘F %au ubek’f“ﬁﬁ ot %5‘8‘“& B?é‘l‘o* Péﬁif’%‘& AR t ouchi ng

sai d Sqﬁﬁk[iﬁéﬂ;aﬁm,dnﬁ]@hgngﬁg?gs |ncapabl e of supporting a pI asnma. S. The
arr angenent of claimwherein said first match arrangenent includes at |east
a swi t dAOSH erhstappreckiteg fom disaloraong. onher piore yabalinapts ehthiegresent to an
Opened ;R\oé%nto gwpdwde x‘og;' ALt ﬂ%h%n{l A%ﬁ'n%tﬁ&ﬂ%z o {b%ﬂm aﬁjxgm ?‘9&%@3&%&1 \grﬁﬁﬁ%«n

series resona at n

cont r olbegtighbigsion cban%drs @bmﬂjtatlev b@pmaﬁg@ match axzmﬁ:em’Ehl@ @ae mngﬁnmab of

claiml wherein said second match arrangenent i ncl udes at |east a switch,
an i ndl}‘éttbxreu;gh:@jbt& }c(za\b@cqh@b@hhnm 1s formed fear the edge of the substrate. By tuning one

to

or more ductor/capacitor, the desired etch rate required by a recipe may be generated.
Accordingly no additional component is required to control plasma uniformity, thereby
reducing the cost of ownership. Consequently, the arrangements and methods as discussed
herein provide another inexpensive method for increasing substrate vield.

[0056] While this invention has been described in terms of several preferred embodiments,
there are alterations, permutations, and equuivalents, which fall within the scope of this
mvention. Although various examples are provided herein, it 1s intended that these examples
be lustrative and not limiting with respect to the invention.

{0057} Also, the title and swmmary are provided heretn for convenience and should not be
used to construe the scope of the claims hevein, Further, the abstract is written 1 a hughly
abbreviated form and is provided herein for conventence and thus should not be employed to
construe or limit the overall invention, which is expressed 1a the clayms. If the term “set” ig
emploved herein, such term is intended to have its commonty understood mathematical
meaning to cover zero, one, or more than one member. It should also be notad that there are
many alternative ways of implementing the methods and apparatuses of the present invention.
It is therefore intended that the following appended claims be interpreted as including all such
alterations, permutations, and equivalents as fall within the true spirit and scope of the present

nvention.
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wherein said swtch is set to an opened position, wherein said

i nductor and said capacitor are in series resonance with an operating

f r equencywof2081i2860pr ocessi ng chanber to control etchi ngPOn/tsaéid/ogarbet r at e
bottom edge. 5. The arrangenent of claim| wherein said plasm processing
systemis a capactivitel ycoupl ed pragessihg system. 6. The arrangenent of
claim1 wherejn said plasma processing systemis an inductively -coupled
processiYAY 18 G8EBI 1S° 7. The arrangenment of claim | wherein said power source

i s a radi g, i RANGRGY P QURLIBOHEERT etoB rat® Bl 09 hPhroac REQL iiRg etch rate
h h roof &

during plasma processing wthin a processing cha pl asma processi ng
syst empreanpng shangher of e plsinagracesulstysate conposiag! ower el ectrode with said
processing chanber; providing a power source;, flowing a gas m xture into
said pr oceséﬁ%‘”%ﬁ%‘l‘fg%r adjusting a first match arrangenent, said
first match ALINGSRR: h-Gegoupl ed to an upper el ectrode, wherein said
first match arrangenent is configured to control current flow ng through
sai d upper ol leptr ddarads. vhemygesashiodcuplperods|ieconforeed ot iemsbfogpapoded st at e
to a flqo ét;‘lntgdsrt%t%p ,tﬁqqexr‘elg%“ngqp‘i‘m zing plasma formation between said upper
el ect r o4& BTN LUBT AP RETT0e: ~ and adj usting a second natch

arr angenent @/\qﬁp&ﬁgm@@b@gMﬁdﬁa@\mam@@mﬂgent is configured for at

| east controlling said current flowing through a top ring electrode to

mani pul at e & Yutiost rips ssprdedontignebuen saidopbeage of said substrate, _
wherein said, fif -ﬁﬁgz&g'é frgxgg‘?aéﬁe%r,,‘%&%éiﬂ‘é&iﬁ%&%‘&ata’& atr S hefl S DbferPBld 1op" Sal d

top edge of said
ring electrode, said first match arrangement 1s configured at least to control current flowing

through said top ring electrode to control amount of plasma available for etching at least a part
of said substrate top edge; and

a second match arrangement, wherein said second match arrangement is configured to
control said current flowing through said bottom ring electrode to control amount of plasma
avatlable for at least etching at least a part of said substrate bottom edge.
2. The arrangement of claim | further including

an upper electrode positioned directly above said substrate; and

a third match arrangement, wherein said third match arrangement is coupled to said
upper electrode, wherem said third match arrangement 1s configured to control said cuarent
flowing through said upper electrode to change said upper electrode from a grounded state to a
Hloating state, thereby minimizing plasma formation between said upper efectrode and said
lower electrode.
3. The arrangement of claim 2 wherein said third match arrangement includes at least a switch,
an mductor, and a capacitor,

wherein satd switch is set to a closed position,

wherem said inductor and said capacitor is tuned to be w1 paralle] resonance with an
operating frequency of said processing chamber to set said upper electrode at said floating
state.
4. The arrangement of claim 3 wherein said upper electrode includes an extension, said
extension bewg a movable component of said upper electrode, wherein said extension of said

upper electrode 15 lowered during said plasma processing to numimize a gap between said



9. The nethod of claim10 further including | owering an extension of said
upper el ectrode during said plasma processing, said extension being a
novabl e cwoponensstof said . upper WO 2011/ 028600PCT/ US20P0r0#ere04@bect r ode,
wherein said extension of said upper electrode is lowered to mnimze a gap
bet weerexsamsidnexXtadappn edfctivde fhdippesubetr@e! whdeinand saindioswisiidabpger wher ei n
sai d extension of said upper electrode is not touching said substrate and
sai d gdpeareds W&%&BFB’“@N“S’@HB%W# HY spich%aps pracapabpe 0&1\1@9%@56& ¥fae| ai m 10
wher ei s S*ﬁrs‘,dnﬁwﬁurw& mSabikbh sl ARLED AL %neﬁrrﬁmuua& H4es; sebking a
switch to a c position and tuning an |néu€ior and a capacitor to be

i n par anleduat@sanbncpantdrh an operating frequency of said processing
chanber to set said u el ectrode at said floating state. 13. The net hod

of claitn 10VWHeReHS "étr{i‘saftﬂ?fﬁ’s’t“i‘ﬁ’g‘“ PEIHY second nmat ch arr angenent

i ncl udes Setxﬂkéqﬁnaaiﬂ"ﬂr&ﬁﬁn 40 Ad QRERAGr 2P 9P bdrieQ Res@Rshcd &l AAGRMtingduct or
and. a capacitor to be in series resonance with an operating frequency of
sai d prx‘msmm:g s@ﬁawb@rsm@»m«hen ot cett@hrerqgmemn&ardcrubemtetrg@der sai d
substrat e,

seconda"ma{h SHHY 1“3%%3%@28?‘“%8 “ed%’él S%‘ét‘?‘ro\r?% 43 L‘aa“%ﬁ‘ BF3 '!r““élh‘ée‘g%?‘a“ };1paC| t or
i n par akligh, {;ﬂ@@{@@cgnmtf@q@a@d operatr ng frequency of saki processing
chamber to minimze etching on said top edge of said substrate. 15. The
net hod of clviapir3aiiserieh i whicrmariicned Peffi®d% sai d second match arrangenent
|0 udes U938 hAled: AU 3TIRLRI: SRR LIS BEANEA Moldag! LI no
resonance of sai lo i 4 processi ng
chanberfrequdfey dffseidmeibdradngthahisd m ﬂiﬁ’itlfdil e&hﬁ:m {.ﬁimﬁi{meb{ﬁd# uesrtmmgd,a. third

mat ch arr.angenent. wherein said third match arrangenent is configured for
at | east mwrr*r*ﬁﬁ od glagm dut hespin SPIANSHY HRYSHEH & BBt IPATHYIeect r ode
to maniL,Q,Hb@g%q&%e,gpgs}qknpl asma forned above a bottom edge of said
substrate, .wherein sald second plasma is configured for at |east etching a
part of8. sHierbogtiomiedgluofl winiren seildgtasatagirocetFing Fgemit hioddedftivelyai m 16
wherein nggg adj usti n of said third match arrangenent includes setting a

swi t ch CYPER PEPFETEYE B6ETti on and setting an inductor and a capacitor to be
in serigsy ﬂee}seﬂaﬂﬁeuw;m“ﬁn WREEAkhAGowkF QARENEY: iﬁam%qde&r%%suﬂgc@ hamber
to control etching, on said bottom edge of said substrate.” '8, The nethod

of cl ai i ¥y nwhexddpncasaiol radfidstlanduol pdant rhdaseiopaatbin apioasysgehamber

i ncl u. d}es psi,“gn d{} ew#r« s»stQHCcto%f?%& said capacitor in parallel resonance
with sald oper uenc sai d processing chanber to mnim ze

etching on S?@trdu@;@l m&@mﬁéi g&ocaf losai deqtiiRtitt Qid processing chamber;

providing a power source;

flowing a gas mixture into said processing chamber;

adjusting a first match arrangement, said Hrst match arvangement s coupled to an upper
electrode, wherein said first match arrangement is configured to control current flowing
through said upper electrode to change said vpper electrode from a grounded state to a floating
state, thereby mintmizing plasma formation between said upper electrode and said lower
electrode; and

adjusting a second match arrangement, wheremn said second match arrangement is
configured for at least controlling said current flowing through a top ring electrode to
mampuiate a first plasma formed above a top edge of said substrate, wherein sad first plasma
is configured for at least etching a part of said top edge of said substrate.
11. The method of clamm 10 further including lowering an extension of said upper electrode

during said plasma processing, said extension being a movable component of said upper

o
Tad



19. The method of claim 18 wherein said adjusting of said third match
arrangenent includes tuning said second plasna to a specific etch rate by
of f set ti myoaorigesswance of said current at said operati ngCrrsqueneyoof said
promg chanber. WD 2011/ 028600PCT/ US2010/ 046790 20. A nethod for perform ng
chanberel@onde, twianingaidickRifion opkas [Iﬁpe@ rhcesdd Rgosysd enpirdoigard ¢ ﬁipﬁ@tw een
providing a match arrangenent, said match arrangenent. being coupled to an
upper ePELEFEEEN %@riéﬁpﬁeisféw offa ARhsad ?t&hg @tﬁewﬂemwcwd@éwatﬂn|té éé‘fj URPEY 1 st

Swi tch Al e ?s%R(Pﬂ%ﬁz‘é‘(‘wk%wuﬁ@hﬁ QQ& s%ﬁ Qa i Fs hp g‘i‘é LEQE 6’;1:‘?\8 ?ﬁl‘%ﬂﬁd

position; setting sald second swtch osed posi I"'owm ng a power
sour ce it idleswtﬁaabm,nGmss 1 fhghen*hmmaa‘r 3d niﬂitmwom grid fias mmatedt arraeu.elmsm isdiides
proceSS|n chanber

C F - {1 r&\matl ng. EI ashm_bet ween inl up

o1 oot 1 CHRIEAG AT S oer bR I NG AR il A8 AP LT 1 BB o

remove ByREQGUCHS avbdrhih SR e REOSIBER] MO SHRTBRAmber 1o set said upper electrode
at said floating state.

The method of clam 10 wherein said adjusting of said second miatch arrangement includes
setting a switch to an opened position and setting an inductor and a capacitor to be in series
resonance with an operating frequency of said processing chamber to control etching on said
top edge of said substrate.

14, The method of claim 13 wherein said adjusting of said second match arrangement includes
setting sard inductor and said capacitor in paralle] resonance with said operating frequency of
said processing chamber 10 minimize etching on said top edge of said substrate.

15, The method of claim 13 wherein said adjusting of said second match arrangement includes
tuning said first plasma to a specific etch rate by offsetting a resonance of said current at said
operating frequency of said processing chamber.

The method of claim 10 further include adjusting a thicd match arrangement, wherein said
third match arrangement s configured for at least controlling said current flowing through a
bottom ring electrode to manipulate a second plasma formed above a bottom edge of said
substrate, wheremn said second plasma 1s configured for at least etching a part of sad bottom
edge of said substrate.

17. The method of claim 16 wherein said adjusting of said thivd match arrangement includes
setting a switch to an opened position and setting an inductor and a capacitor to be in series
resonance with an operating frequency of said processing chamber to control etching on said
bottom edge of said substrate.

18, The method of claim 17 wherein said adjusting of said third match arrangement includes
setting said inductor and said capacitor i parallel resonance with said operating frequency of
said processing chamber to minimize etching on said bottom edge of said substrate.

The method of claim 18 wherein said adjusting of said thid match arvangement includes
tuning said second plasma to a specific etch rate by offSetting a resonance of said current at

said operating frequency of said processing chamber.
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20. A method for performing chamber conditioning within a plasma processing system,
COMPEISHIE:

providing a match arrangement, said match arrangement being coupled to an upper
electrode, wherein said match arrangement includes at least a first switch and a second switch;

setting said first switch to an opened position;

sefting said second switch to a closed position,

flowing a power source inte said processing chamber;

flewing a gas mixture into saxd processing chamber; and

generating a plasma between said upper electrode and a lower electrode, wherein said

plasma is configured to remove byproducts within said processing chamber.

—
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