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confinement area, each slot tends to bave a cross-sectional of ess than two times the plasma
sheath thickness, Plasma sheath can exist on each side of the slots. Hence if the total sheath
thickness greater than the slot width, there won’t be any bulk plasma in between the sheath
hence plasma snceessfully pinch of by slots. However if the Slot width greater than the
2*Sheath Thickness then the plasma can exist mside the slots.

{0003} Those skilled in the art are aware that each recipe/recipe step may require a certain
pressure volome/level to be maintained in order to generate the desired plasma needed during
substrate processing. However, during substrate processing, certain conditions {e.g., chamber
conditions) may cause the pressure volumedevel to fluctuate. To control the pressure
volumedevel, a vacoam valve that 1s positioned downstream from the confinement region but
upstream from the turbo pomp may be emploved. In an example, to mcrease the pressure
volume/devel, the vacuam valve may be tightened.

j0004] Unfortunately, as the pressure increases, the plasma sheath tends 1o collapse and the
size of the plasma sheath may become smaller. In some circumstances, the cross-sectional
size of each slot may become larger than twice the size of the shrinking plasma sheath.

Given that the plasma sheath has shronk, the slots may no longer be able to confine the

plasma within the confinement region. As a result, plasina may traverse through the slots and



100041 Unfortunately, as the pressure increases, the plasma sheath tends to
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DETAI LED DESCRI PT

{O008] Figs. 2’\ ”33 'md 2C show, in embodiments of the invention, examples of the

different degrees of offset that may be employed to perform localized pressure control.
{6009} Fig. 3 shows, in an embodiment of the invention, a simple flow chart Wustrating a
method for automatically performing localized pressure control and plasma confinement.
DETAILED DESCRIPTION OF EMBODIMENTS
[0010] The present invention will now be described in detail with reference to a few
embodiments thereof as iltustrated 1 the accompanying drawings. In the following
description, numerous specific details are set forth in order to provide a thorough
understanding of the present invention. It will be apparent, however, to one skilled i the art,
that the present invention may be practiced without some or all of these specific details. In
other instances, well known process steps and/or structures have not been described in detail
i order to not unnecessarily obscure the present invention.
[8011} Various embodiments are described hereinbelow, including methods and techniques.
It should be kept v mind that the wvention might also cover articles of manufacture that
mnclades a computer readable medium on which computer-readable instructions for carrying
out embodiments of the inventive technique are stored. The computer readable medinm may
include, for example, semiconductor, magnetic, opto-magnetic, optical, or other forms of
computer readable medium for storing computer readable code. Further, the invention may
also cover apparatuses for practicing embodunents of the invention. Such apparatus may

mclude circuits, dedicated and/or programmable, to carry out tasks pertaming to

]



100101 The present invention will now be described in detail with reference
to a few enbodi nents thereof as illustrated in the acconpanyi ng draw ngs.
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order to provi de a thorough under standing of the present invention. It wll
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conductive control ring for each peripheral ring as |ess econonically
and/ or [BALYlaakip josusag. plaglous implementations may be discussed using a single peripheral

of the

ring as an example. This invention, however, is not limited to a single peripheral ring and
may be apphied to a plasma processing system with ene or more peripheral rings. Instead, the
discussions are meant as examples and the invention is not Hmited by the examples

presented.



10015j In this docunent, various inplenentations may be discussed using a
singl e peripheral ring as an exanple. This invention, however, is not
limted twoaosimngi2e peri pheral ring and may be applied PoTAISPIAOWET6
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ring. lembsdinesntyibe denduchiee eowalitng veremds sl peripheal "ngposiahayredds isser to

t he outside.cha reh r ri

possi bi PSP AREL At b BE REERY BB  B eR S PR h ave
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the opening of each slot on tThe peripheral ring. [0 I'n an enbodi nent.
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t he conductive control ring. Duri substrate,proc or, may
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peripheral ring may be available for exhausting processed bypr oduct gas

(such ax thepeuilera aisg speC| es) by setting the p05| tion of each slot on the

conduct ral. . { Q h.

peri phéhﬁfﬂﬁg% Lg{%ﬁ .;1 rpg% ggﬂ% Etes;g n?c@m n’eﬁqﬂgspﬁ}}&qugf tte}%f)erl pher al
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peri pher al rlng are offset by the slots on the conductive control ring.
[ 00191 thacyrivsmsodmHehting tq%@tfalf thg slot gy obBeipsrigbyr Ry dp aperyEf S8t to

full of fis&l i et if «%L%SH%%‘?P P&gﬁ;‘ 1;:%34191\»(? fa%%fiatﬁ@ iy §h£@u é‘ill {ildon in

which at least a Tirst s perrphera rlngnac a first
sl ot orbwph&iucmfdmmch\ae newntl red spenmg} it\mepmgvvtheipocanmumfbdanb klopa;s gage for the
exhaust i ng di scusseci ﬁ ]Lﬁ] of f set ITFLY { @ to a
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gas is blocked. As can be appreciated fromthe foregoing, thé offset

rel ati @nsmtpi?‘bféol\a@emi?q sipheral phenal offsenly Gindiothen Gordubiciivecgont rekz. ring

may al ﬁﬂou}ﬁ\‘?u%g ]é%!'n/h% %.%%Y PFT otf sSe% %\jéglhoe%ﬁ a raGtwe of zero offset to full offset.
discussed herein, zero offset refers to a situation in which at least a first slot on the peripheral
ring matches with a first slot on the conductive control ring to provide an anblock passage for
the exhausting gas.  As discussed herein, a full offset may refers to a sitnation in which at
least one slot on the peripheral ring is covered by a slot an the conductive control ring such
that the passage for exhausting gas 1s blocked. As can be appreciated from the foregoing, the

offset relationship between the peripheral ring and the condactive control ting may also



include a partial offset such that at |least a iortion of the passage for
exi hausting gas is avail able, 00201 Those skilled in the art are aware that
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enbodi nent, the |o ssure control and plasma confinement arrangenent
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By adj ustiifig.the conductive control ring, local pressure control may be
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pressure control plasma confinement arrangément Is an autonatic
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predet erm ned threshol d wg if pressure vol unel | evel is outside of

t he thrlé@hmfﬂﬁm;alhg@‘mﬁhfﬁttﬁ tcﬁzoﬁgmﬁw WB?% ekt @ thaeenpies! g may
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be adjusted within the confined chamber volunme of the per| pheral ring
wi t houteagh plabey Hig PeHBhS# gy Fershychiver yedy Bidure tivesisutishadosiafber vol une

(area f 0 f.i control, a
St abl o b AL st ARy R DEMR ok S B D RER B S 38 6% 576y be
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automatically wthout human intervention. 100241 The features and
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to the afnlaglésl;eﬁ h?%%@dxe%ﬁ?ﬁ%n?%e ger}]l%;[argdoilo la%\%detemﬁned threshold range. If the

pressure volume/level is outside of the threshold range, instructions may be sent to the motor

to actuatedrotate the conductive control ring to change the pressure volumedevel locally

within the confinement region.

[0023] By providing an arrangement for performung pressure control, the pressure

volume/level mav be adjusted within the confined chamber volume of the peripheral ring

without affecting the pressure volume/level in the outside chamber volume (area outside of

the confinement region). With local pressure control, a stable plasma above the substrate



100251 Fig. 1 shows, in an enbodi nent of the invention, a sinple diagram of
a partial view of a processing chanber 100 with a |ocal pressure contro
and pl asmwoconfazeerent arrangenent. Consi der the situat ipom/usk@nmiTs; e f or
exanpl e, a substrate 106 is being processed mﬁthin processi ng chanber 100.

I n an enbodi nent cessr chanber apaci ti.vel y- coupl ed

pl asma IB?‘o‘afe‘s‘éi“h"ﬁ““g‘Hg\%ﬁ“ %@B’sﬁi%‘i‘é’%o “’ﬁﬁ%}*“ﬁ‘é“ §¢ Fﬁ‘o‘ﬁéé“)&b Vet d hot t om
el ect  gigutRthe SRS bPGhe ik gﬁir;atrﬁlu%%%@m@zag oP11R|RAMRerkd8 rethll Cy MY be

enpl oyed t©6 etch subst , form between substrate 106 and an upper
el ect r oddit02the 10QRGTic Iittﬁdbmdeire‘%moﬁ' az:tctht mmimsqgmsh@ahiﬂs pecsiion camebl ttod/pr ot ect

th hanmbe b | d.
Per i bt SRS gt s ST B T e COHAdEE R S ERIT, such as oi 11 con,

pol ysi Bgnz;an hesrbéthf%@'in&ﬁdi\%zﬂﬁes @prrreareﬁa&bm%nu@er«arﬂeqxen@l R wand the
l'i ke. ual'ly, peripheral ring 112 may be configured to surround the

perrphéﬁ?“ﬁﬁ€§>&@ﬁﬁ@ﬁﬁdﬂéH&ﬁweﬁmvﬁﬁmﬁﬁkw&o in which plasna 108 is to form
I n addi r i phe

volunegkq%ﬂ ?@ b@‘%@?ﬁneg“%&%iﬁwgsxe%ggfrgaékf%ﬁgg gnzFe%{)rode
104, arbteq@@ce&mﬂgc Habdber i1 08 wxr&taqbcarllpmsmé tonwsiding #ﬁmmr&dnﬁmm«er support
structure 128. 10027.1 During substrate processing, as may flow from a gas
di stri b\ﬁr@érﬂr@ysfemfé%fli STHBHAY WIREHL dOnPRRwE. arubisare mim REng popcegred

intera C t | fl ow ng
from an B SFnuth YRtk 1 PSRRI SR 1Y 803 R

mat ch kaPaciflfhodsenghed pledni prekleingrdhaaber. dudetentt héd nmorhse pofitibinel dhoasber
conmponents (such as h,»u_ er. el ectrode, th bot f om ctrode, the

 nsul atiHoRs %@émdt» 103 o Byahy Syt o s Tasapp bt “ﬁgﬁ‘d"%‘h‘e ¥PREYehRy have
other Gl {BYrAL 108 MRARhMRL AW £ dBGnRpBRIcpbdRFogour ces and RE
mat ches may al so vary "dependi ng upon the plasna processing system 100281
I n ordéﬂﬂﬂﬂIexh@msmcmﬂeﬁph@m@é@@@MMyen@dwmpwgaém@@u@hﬂmsdmeﬁmraﬁﬁgas

speci es nfi pemen gj,o0n nfi nmber. val une

cor | phaPaPII i 15 Ry BF FaP GE® o SHBEEY fiy 181 0 QP BEEHE s 126a,
126D, l@ﬁQﬂ&lggﬁwﬁiﬁﬁﬁgp@?&ﬁuni39ﬁonéﬁﬁﬁk @ﬁ@nlﬁ@Q% cclRRicPEREBRSE Dind

bypr oduct g (such as neutral as soecres may traverse from confined
chanberthg§ rr‘eﬂ!@il@ pavtbeghriexd 83 may rﬁegmiechm s(uoatwsda}emﬁalrmmsyol ume) of
processi| r u I 6100
e R L S e R LR R R R

radi al ;s;.tzame,peﬁ tidip ugtordtnbe chanhfvglmad | ansayeiyo bedﬁmﬁdwe@peﬁedmsibot
geonetry is con jgured to be |large enou%h to allow the processed byproduct
gas (sudh. briameelepiErdegdd. apedges i Klg. Bxptog BREY hbtrkhdfowid dheptge HO. The
nunber‘££}§*ghﬁlﬁgq he size of the slots nay depend upon the desired rate
of condu %ance or the processing chanber. However, each slot usually has a
cr oss- geartjonalrigfsubesse pﬂoafsahmo xdsi @ sild éropt asmachﬁhemﬁcm i}ﬂmm gkbown) .

[ 00301 Those skill ed k@_the {eﬂamare thaé rocessin ﬁgber 00 has a
dynam SPeR{ ghrrsioed glamber xgf ’I“fe itHe THPESSHIR Ry GTTRY P& Y% 1t uat e
duri ng PupstiRhevINeIRRERE Nom AR ALQALETBA :QReEm AoNROUUOY valdvanksgamay be

enployed, in the'prior art, to performpressure control. However, in
certai rﬂnd@rritﬁ iatshs!20s JéhseaskiNoden theaw tiamavaraidatlggid of thi dmrémedqmprheznhr gher

et ho ity Rleaie, BB 8 Ropiediode Pe BOVRlh sh2gind ¥ atng: Bes o | 2PS°

peri thJh@ané:l NG pdit Ziniale PRG OIER Hadb g8kr Lflﬂara_ut Mlog ehdiBaisha®nofa i @eshr i nki ng
pl asma sheath, As a result, plasma naé beconme unconfined and may traverse
Fr Iy

t hr oughrupHer sf BE sowkes fé\sic%rpémrcrrﬁnméxri ary depgpding a3 be phv ol $8XeRENE haber
100. S&n&g t he change in the pressure volune/level is not localized within
confrnea chanber vol une 110, external region 132 (outside chanber vol une)
of progesxsing cchampethatSOhapincaand bavedat Righagll @ssutrhized sprvds) Gomeht t hat
is conduciive to plasma formtion. 100311 Since tight control of process

par amet€PEICHHE feHen torafipgasbsr w»ralﬁé/l%verfphe@ THendearyEigtifred to

Pr oduC ey Gt daReLOPRAIGE Q0o g Ul aS 6 AN SR DAROPTRNI AN PIARY | S
needed to control the pressure vol unedevel W thin confihed ¢hanber vol ume
110. | rilterprerded hyvpntducapcindbab nverd gad spelier) gy k3Grsmlyorheosimpldoyed to
provi de | ocal pressure control. In an “embodi ment, conductive contr ol ring
136 may be positioned next to peripheral ring 112. As discussed herein, the
term"next to- may refer to but are Aot limted to nested inside and out,
nested w thin one another, adjacent, separated by a small gap, and the

| i ke. For exanple, conductive control ring 136 may be nmade from a
dielectric material and may be positioned adjacent to peripheral ring 112.
|n another exanple conductrve control rrng 136 may surround perrpheral

A AN S . A N~



WO 2011/ 026127PCT/ US2010/ 047376 100321 In an enbodi ment, the nunber of
slots (140a, 140b, 140c, 142a, 142b, 142c, 144a, 144b, and 144c) on
conduct i weocontmei27ri ng 136 may match t he nunber of sl oPeT(IB2Ga/0471B26b,
126c¢: 128a, 128b: 128c, 130a, 130b: and 130c) on peripheral ring 112. In

anot her . enbodi nent : he nunber of not match r .exanple: the
nunber “é}f“%gf“'o‘t' luaﬁléﬂimém}smeb&ffwaﬂ* ‘H‘g‘“i‘?,s*‘%‘iﬁ"béh’&ﬂegé’ﬁ8‘@“’? 4% t he

nunber L‘B‘:m*@hoﬁﬁ%iﬂ@org %Uﬂ@gﬁ’uﬁ 2 'E) i{]& 1%31%%3:5’% cRELJIAL b glar LLAI NS eoduct i ve

control ring of f set tween the slots of conductive
contr oliﬁﬁl‘Hg i&?&@(}@ﬂdptﬂ@é}%ﬂ@tﬂg dﬁ np’e‘rlmphenahalrshmge mlzoughwtib@ mani pul ated to
provi de ressure contr i Epre g)atﬁ fr@n]the foregm ng,
Phe. degraBidriBirarbrofrBieh bR d i pBrroRararefead b 5 hngovaty

dependialgwtRe Brdcbed u(m@ﬁu@fm@%@&iﬁﬁikd&@r pdsRBeROS kd BANENGIned chdighes! Ot s on
t he conductive control rin 0331 To facilitate discussion. Figs. 2A,

213, andlge &Hbvdhq el o Biﬁtsmlé tlof sizehel thaglersthandepandnpirede dfmteldeate
di ffere’?ﬁ.aﬁ'@ g*“dB%‘Ef“ T?*-,mtah E\‘"Fﬁy D8 &IPloved ;1““&’1‘?%{1%{%”31'?%0 allged

pressure COﬂ In‘an e Odl I nventl on,

a parth:a“lie»wﬂmmfo tandsctﬁaablaﬁh@gl&uﬁﬁm@oﬂm@h and pl asma confi nement
arrangenment with a zero degree of offset (200). |In an enbodi nent,

conductiPUBicies srilled wgha a8 agryisn Hs piseess preibambe 1Y s 2 dyhghe sl ot s
(140a, 14 d ANL S i oned

di rect IE% e g?’ﬁea %Ol% mpf& gﬁg‘g? gﬁ“ﬁ%gﬁ Jhitl}g%é%g P Blgg?% eral ring 112
In thi gammtmguﬁatﬁommmtthBaﬁlaolasm(rﬂ;2ﬁb‘;ﬁ 132 Gy k&nﬂx;ﬁ@ﬁiﬁ) inohe pant phesal ring

112 are of nmaxi num si z g)n ot her words, the slots 26a, 126b, and .126c¢)
of perui’ﬁﬁ’é?f‘HIP‘HSPlﬁg CQRizo al} VR, e B Cd RN SUER 3%8 BGRB8 T ng

136 i s aihgdnak! Qﬁ@h@rh&%eﬁﬂf@@c@ﬂﬁﬁiexy‘hﬁ caRt ‘tl%'-ﬁi@stn'l@é}le%)(m[ aggﬁﬁs foabl e when

t he pl asma sheat h“has not shrun e possibility of m -
non- corilpgeerts the plasmp tleeatl] @fbtaawl—mmweﬁ sectﬂmrmlrrg" tsudisis matpeﬂpima;!e“s‘s;j ng,

condi tigns within confined chapber v change n_exa t he
pr essurg""\}m¥ icla 1“8373#@’&3@“ R st 2 Fﬁé‘?@é‘ &S %Sgﬁggp?‘éﬁ sty reshol d
range qmdnﬁgn&ut?&%h%ttﬁnQﬂiﬁ&@%&t Rihy tlR R ﬁﬁ:@ﬂm Pk RPHARL c%@&}kﬁ@domﬁ@ﬂdum Ive
control ri n3é136 may be adjusted to cause the slots (140a, 140b, and 140c)

on condegpi ?@bmxwquhgmh%ﬁlﬁo Sowerthaphases iedpormsburg velugedera dsaot 126b,
and 12@8&1&& R%'I%Q%%%du{@%ﬁ e assnﬁhg\gcmél %r %“%&Rﬂ@réﬁ%bi Flg. 2B).

I n ot her Jrotation Ednducti've ‘Con ring 136 may

transf arnnnxilaaaf@k{&tegqlxéglaﬁaali}ei 2@bmaandwlA6e ) htght«;cre@upkw @lvidoymendht that is
vari abl e-si zed slots (as shown by slots 204a, 204b, and 204cl. 100361 Under
cert ai FOBBHATS IOgHEIRCIGERY. i n a” hi gh- pressuri zed envi ronnent), the

thic k”e\?gs@fmﬁ&g %g%ﬂﬁﬁ%@ g&k@s?ﬂﬁ)ﬁiﬂ?&élj&% Iﬁgﬁ}' EQ%EJ}% \-%!l%l%: ARletfe slots
(126a, 6b, and "126¢) on peripheral ring t ecome | arger than twice
t he si zenafily kejucod kapeing Qlabsmnendhedttior davices, an arrangement and/or method

ts needed to control the pressure volume/level within confined chamber volume 110, Inan

embodimnent, g conductive control ring 136 may be emploved 1o provide local pressure

control. In an embodiment, conductive control ring 136 may be positioned next to peripheral

ring 112, As discussed heremn, the term “next to” may refer to but are not limited to nested

inside and out, nested within one another, adjacent, separated by a small gap, and the like.

For example, conductive control ring 136 may be made from a dielectric material and may be

positioned adjacent to peripheral ring 112, In another example, conductive control ring 136

may surround peripheral ring 112 such that conductive control ring 136 may be emploved to

block plasma from confined chamber volame 110 to flow into external region 132 of

processing chamber 100



WO 2011/ 026127PCT/ US2010/ 047376 an enbodi nent, by actuatinglrotating
conductive control ring 136, the geonetry (e.g., size) of slots (126a,
126b, andaw®26riyo2ere7peri pheral ring 112 may be of fset, tireraisgomwmaiscé ng t he
openings into external region 136 (as shown by smaller openings 204a-c),
100371 | n. an enbodi he r te o con uct e of exhaust|

or oces i prsatiedgaret cheienmas Sl QMG d40bodereitir P L. 0fi i ned
chanber;ugl, 4#9E1 0BV o ?ﬁxdﬁ@(@k‘%@lﬁ&%;ﬁ“ﬁﬂ@@ma%hztﬁ" &Mﬂ‘m% %@@%Q'Mh hi gh
pressure vol une/l'evel 1s required within the confined vol une. To
creat e e ﬁﬁghﬁﬁbe§§MréﬂémemnnnéhI&ﬁﬁom@upmmﬁensddurdhammhg 136 may be
nanlpulate to ch f 0 enlqg Rf the s ) g% 6b, and 126¢)
of periPHEF ﬁ?mF1t8“ET a<r< ?ﬂ gs? QOT@@“w 5§HP“@§6P OBofof f set may
be est aphished cbrApistizehfdheaeReshal teldbmer 4408 oANEr IS M 12,
conductive control ring 136 next to a cor respondi ng slot (126a, 126b, and
126c) d#y pavitpaépating englugtioe msmbh@mh 3§, ﬁh@@imaqrag@tréﬁﬁe@m ash 1Rf ots 2€) .
[00381 uﬁgh? tr\'e:@ ntpqghml ab amg The ui@o ”Eé)tﬁgxgm?nggqlfwax ay. he” xﬁ%aﬁlﬁge{l cal

pressure contro sna COﬂ arrangenen e | ocal

pr essungocidatdcal pl@—:ﬁiﬂi@ﬂi@ﬁﬂﬁ @oms mm:wam&ﬁmﬁiem i, eV pplehEoffset
configurations. Those skilled in the art are aware that the rate of

conductiahshsigy ov aeypharalaren |grovewsy ﬁ@wﬁaﬁ%@ﬁm trgnben ahilels 0HAE thsave a
nor mal éé‘%‘?‘“% gjﬁm{&g%R?‘%Cfﬁ‘PgétEE%th‘gl %/Obe positioned either in sections

150, 1 In an exa m exhaust is required, the slots
(1264, gmﬁﬁﬂ'ﬂﬁh@rﬁﬁﬁd%cm&ymb@mpdsxEﬂbnemzfnhs@gmkmﬁmﬂﬁﬂsnénmmehﬁk@ﬁ@xare
only positi in. section 150 ,Iy the slots (140a, %40b qnd 14( k) of
Condue PRI 510 g deseenal o Be el oy & 0B DER IS PTIBL R Apeds sur ¢
controly, reqﬂs? 394wbin anot her enbodi nent, the |ocal pressure control and

pl asma confinenent arrangement nay |nclude two sections for performng

| ocal i ZéHriagsiix éun*omiml emboiiapniex sinpineentiohos patiproeesdinigrathanper with a

need for ct ance rate for .exhaus i ons 150 and
1o 1 genBelip s oGy BOE rop gk frd Y b e e ss500h OB ana 1280y
avai | a%ﬁxﬁﬂfmﬁ&hﬁu§ézhﬂgnhﬂ?@1 1ﬂf@ﬁ%%%ﬁ@uﬁ‘l&&kﬁ9¥i&h Sasi (suchhasionquisal gas
speci es Simlar to the aforenentioned exanp correifondln sl ots (140a,

140b, 146, antlalzge) azepducivg cowpdingn ‘@Gﬁﬂw‘t@i\ﬁé ‘disenify widepnenth thesloray be

teg' ?%3(3 o éﬁc%ffﬁ T T B, ﬁk?ﬁﬁé%rg 12, Jr;? 1<. Sunrﬂu%‘?%n%ﬂé’kihﬁr 5’&?9%@‘;% of

confi nensﬁntmar{f@@gglﬁmﬁtmw hes @ffﬁﬁﬁy&ﬁdn mlae ah}{lftb@ﬂ%@tiﬂgh@halﬁbelﬁat xth,
requi res an especi.al h conductance rate, As_can be appr eC| ated from
the for@goihg), 0%1‘*?‘@%?@'@%@& irpASthe paoe sies o3 ifappducgns conip! BegddPivyed t o

ont | gur aagao G S B P £ R SR RS I b M M S LR s e o
t he i nuenthrank amméaelpm:ﬂlhi}iprce“sﬁum wonion@heand iptasma confi nerrent
arrangwiél S an OITB.tI c feedback arr in an

_al @A%enen{, Eig.tf sh ;
enbodi foy ??é“ ARSIV APTEISHIS PPOWORMEF Y opfiagt diar 50 $olBenod for
aut onat At hePerf 9&%@@1& 9&%&{&%@&&& ch@itlml zlﬁnqdﬂmmﬁﬁd@wd nenent .
Fig. 3 1s disCussed in relation to Figs. 1, B,

acceptable threshold range during substrate processing. "fn per furm pmswm contr ol,
conductive control ring 136 may be adjusted to cause the slots (140a, 140b, and 140c) on
conductive control ring 136 1o overlap corresponding stots (126a, 126b, and 126¢) on
peripheral ring 112 {as shown in arrangement 210 of Fig. 2B). In other words, the
actugtion/rotation of conductive control ring 136 may transform the slots (126a, 126b, and
126c¢} into a plurality of variable-sized slots {as shown by slots 204a, 204b, and 204¢).

j0036] Under certain conditions (such as in a high-pressurized environment), the thickness of

the plasma sheath may shrink causing the size of the slots (1264, 126b, and 126¢) on

peripheral ring 112 to become larger than twice the size of the collapsing plasma sheath. In



10042] At a first step 302, the local pressure control and plasma
confinenent arrangenent is set to an initial set point position.. In an
exanpl e, wonduaksee control ring 136 is .noved to an i niPCralS2&ien41306 nt
posi tion such that the slots of conductive control ring 136 is stacked

bel ow the slots of peripheral .ring 112 ( in
enbodi rt%rtft”ﬁSi CITpE. li’\n'ﬂ‘}é‘h“t“l“éh"“a'é“épb@‘tdt‘%‘rif ‘r?é‘blﬂ "é“" éﬂb tﬁ'“’aée@éﬂ?“érﬁ%éde‘r’ e{‘f’t[ot

shown) , ;1 41BY: 288, @ml Qﬁieﬁalpmt f"t %qmt g1 b 1@ lbe Sk ARl QPR ngRRduct | ve

control ring 1. 36 an he inlti'al set "position nmay be sént to™a control
modul e apeBReg Bm@h*ctamhregmdééstasrmmné}\@mwlmb@eemg» 20490131 At a next step

304, t i h t hat
Coel po 10 SR p R B PR R ehfRand et Eehd B AR e o
di ffer qBtchRiQERSS RAKRIREPHEm m@@étuﬁkagmtxh&t RORSSUREy BaFaBdeh. During

production, the recipe, as entered, is enployed to process t he substrate.
110044 Bugpingbliverto $pepsiRosily i pyesssucnelayreis regneted wthirie coreeddur i ng

SbStT gt B OGERST A0, A0 GIROALIRNG i &, SENS0N A TaY, by STPOYEd Lo

ITDI’II'[OI’ pressure n conrine er VO e pI’OCESS

dat a aheuhatif€spd assiuicolifie dpendents the stmmmot iposlulng 1162 d‘t@en IS,
100451 At a next step 308; the pressure volune/level during substrate

pr ocessiidg 1§ sthgaratds h ot egr& fa“aftagf»i ApOEBh AW e vatabbhed &y PF’%‘HQ“*E}%G»‘“& nce
control t’&th ﬁﬁ ahc?iﬁ% d‘lﬁt Ve EQ d’()??‘&ll*rfgb PE*&%?P Sw%%toﬁ%lm?%tt rol modul e
'e 16 de une/ | eve

162 is a term ne pressure” v n confi ned
chanberi smtum;« b0 iP&d)los mupkardle"nm‘tIé!rtmsitm\ntmbthﬁnt&msesﬁ@t}dt Fangé). Once a

problemis identifie contr e 162 al cul ate the set
poi nt ?8@?%1- : "lt”&“ﬁ’ﬁ&hﬁ P fiRe! ﬁﬁl@% DA BB SR O Nitrhﬁbﬁut‘}‘?enﬁg%gpt abl e
thresholigh vl MenentB a%ﬂéﬁ;nt Psos'"}l'okhoﬂie B4 B@S o 'Qéﬂtf%tleﬂd {i’l‘é@tﬁﬁi on the

current set point position. 100461 In an enb |nen con nodul e 162 may
send a wetingheit agangandnonsy hovaotrot @mﬁgmymwm Btose skibehfi thertdret pvare
actuate ate condyctive control 136. 1n an enpodiment , the set of
st £ udbirahE o SR o on e R deoc g SR g PTG oSS

di r ect i QRmal @Ral BRGhcRincS RS HlagRaly: bd FhsARdneX 87 & sdchiBnd 1HY 1 T L QB4,
received by the notor may indicate that conductive control ring 136 is to

be nmovdd apswarpleal pdbtton exbetst sregyiradwdestasppdpa pldichemd(it2he) maY bp si gnal

e R

i nstrucitdobngd 1ot pef cbaBuardy castsiatng/ tra@ttﬁttxebe&eqﬂmtm\petfﬁﬁmdc@i prefgage 136 to
the desired position, thereby changlng the size of the opening of each slot
on perﬁﬁﬁ@?bl ring 112. Accordingly, adjusting the size of the opening of

each s1iGbadiANASSL BRd e Clie SQITYELARS Cond NSEEPYAL OYliflioliRnl Ol pressure

control’ W thout affec ting the pressure vo e out side chanber
vol ume.artb@Qe8¢nt Meayi ipcilidit twigsecomauot patmremm mctthzed moesdide cosirdl doaan

effective a r?‘ enment for cqnflnlng g even if the pre sure control is
o1 50, RGP RT SRETSHYE SR e O aN Wt oAduCC s e S0 47 B gge

i nst ead, sefsc&qnﬁq@tuatt@teortttt@mtﬁz Qnajs:i@nx Ll@tﬁ@?@%(qm Q268284 WS Hg vacuum
val ve 138, the pressure volume/| evel has increased i'n processing chanber

100 (i nblgqm\mgaidemrtqxéakwhamlbanuwmﬂemmtagﬂ (sxchew mattryl @g sRe®SR) . I n
this exa

openi noanBr B BrErRRnEER s S P R o G PR SHEE H Begi s 1o
col | aps@d 142¢) on conductive control ring 136 may be emploved to perform pressare control.

[0040] In yet another embodiment of the invention, the backward c-shaped local pressure

control and plasma confinement arrangement may be emploved in a processing chamber that

requires an especially high conductance rate. As can be appreciated from the foregoing, all

three sections (150, 152, and 154) may be employed to perform pressure control for a

processing chamber with a c-shaped configuration.



10049.1 Steps 304 through 308 are iterative steps and nmay be repeated

during substrate processing. 10050] As can be appreciated fromthe

f or goi ng,wonetlieneror e enbodi nents of the present i nventipom/yscaviods7é or a

| ocal pressure control and plasma confinement arrangenent. Bv. providing a
sure control [ ressure -vol unme/Level is

| ocal pr ngerrent change in the
conf i nelasfld e N ol 9{)1 ARveRf i th Ef“ﬁgl iB‘é"r?}“b’ftfé’i“gPi Fdiiasng e "HPe¥sur e
cont rolméﬁmﬁqmﬂ %@qt(mhm RLASHR . ﬁml&y@,@ fQrs exs&m Nad élﬁmlﬁﬂméaétrgm i's

stabilized at a quicker rate. I tional “or alternatively, | ocal
pr essurigv &I?@innrmfhn“@fﬁjﬂ(m abarail kcz@m:itmmmﬁmétmmgwmmiiv perr@mrdmsioa'ﬂw der

[ th dt bst |
01 1 mi nat B SHBET Y S AT ASal Bor iy iscran| feRgHoD i £He loats?Re

chanbergpelune. Thus, the local pressure control and plasma confinement
arrangenment mnimzes the cost of ownership by protecting the Chanber
conpondff&2if %mﬁsum@mﬁ%é@ lppfdmswsxﬁenmir@ﬁmiﬂ<m0@mmtant@nﬁmesnanmﬁe ntion

has beep, desq Jxmt{ﬂ%t m ﬁt&m’f‘on C}nsﬁ\é%‘;ﬁ (to%d 1 Loqgﬁo (?:lvnfﬁx R n Qg S ©

alter atl ons, per it & oG varen e scope of

t hi s i rugiat te@@@mﬁbémgﬁsckﬂwt ﬂw&lcﬁxaﬂ@hﬂﬁgt&l’e&:(}ﬂﬁﬁwu@ﬁﬂ%ﬂ@r»%l:}:tsd tellow She
i ntended that these exanpl es be illustrative and not limting with respect

to the Sqfyehpgromera) Hradsd tasshowpehiet Robgh arantoduesit ob He BYAEEErd bed in
relati %qﬁ&%m%&ﬁ %(.Ih XE %n&gdéphﬁge{? gﬁ”&a(&?)npﬁ{ g«ﬁ?é?e'c Ry ﬁ&ﬁ{meé he

i nventi‘on 1'on to an I nductively-coupl ed pl asma
proces g:mngxosyﬁtewmmm fauhryrm tidg prasmbthpriocess! pgisyshenbe 052dclligd, t he

title an are provided herein for conveni ence and shoul d not be
used tdn%ﬁ%%@u‘t}h@% 8@@%&?0%1“&0&‘??8!*%3 herein. Further; the abstract is

Wi tte’]ﬁg 4 Aa«\thi A Yiop WEY 259%{@@&3@3&%’&1/{}9@%91%% §ﬁéd@£’§{a oo "Q‘E Gal ng and

i's provi herein for conveni ence and thus S not enpl oye

const r uereowpe biayibe enteeedyvBreaktipe maemlehomhemmtuwntmsempﬁwesisfé@emnammw cl a| s
If the term"set", | erein ermis int

cormon I EES St rdb e R B heRhi R RoP BiTioh, LG & SGetiofe. ¢ han

one nMergfieyditio phubdhakgube noted that there are many alternative ways of
i npl ementi ng the met hods and apparatuses of the present invention. It is

t her ef dP@44inbleneied senabo tthepeaiuroviingedppédediitied duitgeubritds preted as

:Mnflhug'q@ efi‘%m(ﬁ SPS }a?%l% %’gﬁg g@ mgr (Mﬁ;g‘\t Ba_ c:?x%l ?&? 10 \}gﬁél}%lﬁﬁ r%%?@ LQL

2011/ 026iHiad E’mﬂéﬁlﬂmb%mﬁe (DI lAFQISe process data about the pressure may be sent o
control modale 162 for analysis.
[O045] At a next step 308, the pressure volumeilevel during substrate processing is
maintained by adjusting conductive control ring 136, Since control module 162 13
continuously collecting pressure data, control module 162 1s able to determine when the
pressure volomedlevel within confined chamber volume 110 falls outside of an acceptable
threshold range. Once a problem is identified, control module 162 may recaleulate the new
set paint position to bring the pressure volume/level within the acceptable threshold value.
The new set position may be calculated based on the current set point position.
[0046] In an embodiment, control module 162 may send a set of instructions to a motor 160,
which is configured 1o actuate/rotate conductive control ring 136, In an embodiment, the set
of instructions for moving the conductive control ring may include a direction signal and a
step signal. In an example, the instruction received by the motor may indicate that
conductive control ring 136 is to be moved toward a left direction by two stepper pulses {the

step signal for a stepper motor is usually expressed as number of stepper pulses).
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What is clainmed is: |I. An arrangenent for perfoming. pressure control

within a processing chanber of a plasma processing system during processing
of a subswoabvs/o2ernapri si ng: a peripheral ring confcguseadoat7sieast for
surroundi ng a confined chanber vol une, wherein said confined chanber vol une

S capaBIf of sustai nln] a éasma for etchijng said substrate, during
subst r af' {o%%%@?‘ﬁg“l"éﬁ Tt BEFHREORD RIRG! HERY a5 RS A0t cerdytyE al ity of

slots, \WIRLEIL, BRI 4 &m &S\iruﬁ’g%ﬁéﬂ t¥erOy %9% w«QR”Sf JQM)&%@I Q#t%a%ami or

exhausting processed byproduct gas from sar con i ned chambér vol ume during
sai d sumxsumaheabmmcé‘s?su Aggordingly, adjusting tl@mdmﬁthvep@mg piotach shg;haxmes-r ein

sai d col ductiyve contr ol ned next to said peripheral ring,
and 1 < WO pliai e werhae B8 Sl Bt oyl B G BEeiRE n saf ¢

pr essunge&RtoRlmd evacinivevadsiBy oy gorgled conductive control ring

rel atlve to said peripheral. ring such that a first slot of said first

pl ur al i [P¢4%fManipyistiog cambetiperonphbriag | 76 wglsara edfesecontngpoentd®r sai d second
Pl ural i %eh, Shobs ©f, 53 aonductive contisl. ting. ang, 9lige i efiespect

range Zzero o

ar r angeseings € tf..uﬁdnammef u@t Hs@tfﬁ"idl @ﬁwﬁmg caoRBbOfing Wf{ﬁrlﬁl'xﬁ es@mgienmor i's
conflgured to nove said conductive control ring to performsaid pressure

cont r ol adiusgng YaaugY Yvig Ele Hie reessereaiogyme foyek ne pngrerspd iy pracessisschynb@ensor s
confi gu é@qﬁxc%’hiﬁpldnﬁ’ﬁgé ?l%ﬁs%e?ggﬁ)ﬁi&%ﬂ%ﬁ&%x?ﬁ%ﬂe%@(ﬁ}e?ﬁg Flu?’ﬁ?{“n I;Y\td thin said

confine he "arrangenen alm ncl uding a

cont r ol combatuive coondlirgur 184 ety ‘fbaaamﬂn{ rat torediek Vhangpesaigd opﬁm&&smmg data from

sai d Se;;[en(})){mgﬁ?gfo hf as {Pe {JR‘{IM‘HQ gheaaﬂ beﬂF;)l(sotgeég apsg dat a,
j0049] Steps 304 through 308 are fterative steps and may be repeated during substrate
processing.
[00508] As can be appreciated from the forgoing, one or more embodiments of the present
mvention provide for a local pressure control and plasma confinement arvangement. By
providing a local pressure controf arrangement, change in the pressure volume/level is
confined to the chamber volume within the peripheral ring. Since pressure control is
localized, the plasma employed for etching the substrate is stabilized at a quicker rate.
Adduionally, or alternatively, the local pressure control and plasma confinernent arvangement
provides a wider processing window since the arrangement 1s configured to substantially
eliminate the possibility of plasma being established in the outside chamber volume. Thus,
the local pressure controlt and plasma confinement arrangement munimizes the cost of
ownership by protecting the chamber components from unconfined plasima development.
[0051] While this mvention has been described m terms of several preferred embodiments,
there are alterations, penmutations, and equivalents, which fall within the scope of this
invention. Although various examples ave provided herein, it 15 intended that these examples
be illustrative and not limiting with respect to the invention. In addition, even though the
mvention is described in relation to a capacitively-coupied plasma (CCP) processing system,
the invention may alse be apphed in relation to an inductively-coupled plasma processing
system or a hybrid plasma processing system.
[0052] Also, the title and summary ave provided herein for convenience and should not be

used to construe the scope of the claims herein. Further, the abstract 1s written m a highly
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determ ning a new position for said conductive control ring, and sending
said new position as part of a set of instructions to said. notor. S. The
ar r angenew0 20ft/eberm 4 wherein said notor is configuredpPCo/useci®ioyB76ai d set
of instructions and to nove said conductive control ring to adjust said
pressure, vol ume, W t hin sai nfined chanber vol une. . The arrangenent of
claim 5‘?’\‘/?){?@#"‘(%‘7 R db*ei?fi%‘g‘ &E‘F‘“‘e}“i 9Py eREBE Y "ﬁ%% %i’@“g‘d?% g SH‘H[E&”F e

cont r olcohlAg GUfH IodfoRdlifh GROAUCKLY & CORKIRLin I BU! PRGNS AL s
peripheral ring. 7. 711.e arrangenent of claim6 wherein sai d conductive
cont r olenpitengpdi beraradech reomiaidérelé ot hive ivmpemially undrsifitibmathesmygaient  of
claiml_ wherein said plasma progessing systemis apactivel ycoupl ed

ol asma BROCKIGI RIS L o, o 8O TRECHE T pdt fgp A e Reteet Bgihro

Wt hi N Bal DCAGSHE Oa¢ HaNMRGTIeén RigRhe S8 hoRS CERThAGusSY 81 @BpEEkNEvEIGRSSSI NY
of a substrate, wherein said processing chanber includes a peripheral ring
conf i gut sdheeforeasmdedibas therolliewling graensed tlanpdbe arperedes ligphedinghépedin sai d
conf i ned chanb Pernfiadelis, 4o o ARARLG Ll %%Ehg;{ 1k 0o 30 0) S‘%‘&g&@ br fLG-ag, said
substrat 6 duri g substrate 6¥oceSS|ng, sai perlph%rar ring rnclading a
first phuwabhty of slots, wherein said first plurality of slots is
configured at |east for exhausting processed byproduct gas fromsaid
confined chanber vol une during said substrate processing, said nethod
conpri si ng: provi ding a conductive control ring, wherein said
conductive control ring is positioned next to said peripheral ring, and is
configured to include a second plurality of slots;



nonitoring pressure volunme within said confined chanber vol une; sending
processi ng data about said pressure volune to a control nodule; anal yzing
sai d procweng6eara. . . conparing said pressure vecuras2ewbisne sai d
confined chanber volune to a predeterm ned threshold range;

cal cul ating a new position for said. conductive control ring if said
pressure volune traverses said pred%%gi%h ed threshold range: and

adj ust iwg,satdiRLessure volume within said confined chanber volune by
movi ng sai d conductive control ring relative to said peripheral ring such
that a ¥idsbrrstwmeof fos gidomiing prepuue adittey vothish ptsesingsdirobpesipherad i ng
and a second slot of said second plu a[it¥ of .slots of said conductive
controﬁ“??ﬁﬁp$b‘?%“8??%%P“Wf¥ﬁ%ﬁg§ﬁﬂ%ﬁmﬁb ORBH RSt her in a range of zero
of fset to fulferp@bhapBhy contluretng® (18 O Sufun@ldl IR tihd ER@Ibel RelHEl Nng
sending said new position as part of a set of instructions to a notor,

wher ei nvisagin smdtconfing! denbegurieae at capebistof siraimoy imdpssri far eomdactidve
control g ét%%z &u%ﬁﬁds!rtrzg?th%%&g)gesgaf:l%\s sfﬁ‘ﬂi ge:m\leﬂﬁ’% 11¥.,M§3§<Q%cﬂ_zrlr% 5 :ﬁ?% r‘pﬁgéﬂi z-g f%‘_? sghanber

i1 kS
vol une, e ai €reéi n-sai said

pr essurgharelh Wig WkitgtmlisaifdleoRicbnggduehanben ivalsiaRihg preedsed fpgholycta set
of sensors, 12. The nethod of claim9 further including setting said
conductday Eoabied erntinen ghanbeyolume fringsatd sHBEae BiscHBIgr &d niti ating sai d

substrate proGaSsLiie-control ring, wherein said conductive control ring is positioned next to

said peripheral ring, and is configured to include a second plurality of slots, wheren said
pressure control 1s achieved by moving said conductive control ring relative to said peripheral
ring such that a first slot of said first plurality of slots of said peripheral ring and a second slot
of said second plurality of slots of said conductive control ring are offset with respect to one
another in a range of zero offset to full offset.
2. The arrangement of claim § further including a wotor, wherein said motor s configured to
move satd conductive control ring to perform said pressure control.
3. The arrangement of claim 2 further including a set of sensors configured for collecting
processing data about pressure volume within said confined chamber volume.
4. The arrangement of claim 3 further including a control module configured at least for

receiving said processing data from said set of sensors,

analyzing said processing data,

determining a new position for said conductive control ring, and

sending sard new position as part of a set of tnstructions to said motor.
5. The arrangement of claim 4 wherem said motor is configared to receive said set of
instructions and to move said conductive control ring to adjust said pressure volume within
satd confined chamber volume.
6. The arrangement of claim 3 wherein said peripheral ring is nested instde said conductive
control ring such that said conductive control ring swrrounds said peripheral ring.
7. The arrangement of claim 6 wherein said conductive control ring is made from a dielectric
material.
§. The arrangement of claim § wherem said plasma processing system s a capactively-

coupled plasma processing system.

o
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13. The method of claim 12 wherein said. new set position is calcul ated

based on a previous set position. 14. A plasma confinenent arrangenent
wi t hi n a woaoa#es1eg, chanber of a plasma processi ng sysPemu$ae10/0g7376
processi ng; of a substrate, conprising: a set of peripheral rings

with a f| st set . of ?I ots, wherein said set of perl heral { gs surrounds a
conf i ned & sk oy, gerlpre ‘%%p?é%l*‘éeéf’“‘é st'EIhR R &> Pia S0P fhkj gibstrat e

Proces i Agxsia@kthidih Bﬁﬂnéﬁ%& okindl 2hS 19,%519 gnﬂ o ﬁgﬁmh&%h@x@ﬁt

exhaust’i ng pr%cesse duct © gas rom said confi amber vol une during
sai d sub@udxat’aaq@mbctelsemg;nfwmed at lestslot sxafmmdm@,kumnnﬁeectdmm*:@rwimmgs with a
second set .of sl ot wherein said.set of conductive,control rings is

posi ti OnSde ‘Hé‘?(‘?{ CPBP“%%V\%“Q‘E}FY ‘(’)‘:iﬁmﬁéﬁ ‘fi‘l’i’@ﬁﬁlgg PYFRRINE ARRSTAEE ‘(J)tfﬁ‘g%g‘i“figur ed at

| east f@bstYVENghSALGBEHroobssGRNGHNE hé¥ihetQ Mnk FhclidiNGs (8 palhiv® ofelosal d set

of peripheral rings such that a first slot said first set of 5lots of said

set of \ﬂm’fﬂ?iphé@eﬁmrﬂ?wgbnamdké“ secohgirsd otlewt iyaixbastop ppcserd bipisitotts of
said sef, @ mzc%?{%’&‘c%u"h%?:_ﬁ?{‘&eﬁ Vol +n&§{,n%r§doqug§mtterh m@ffn‘?fsﬁj&& ne%hndone anot her

in a rang Zzero o St cont I nenment
arrangejajaﬂ;tmm& claim14 further including a set of sensors configured for
col l ecting processing data within said confined chanber volune. 16. The
pl asma conf iIHERERE SHOPEGRFE ARG yhBierssatd s AEr IO HOnUEI W8 | cont r ol

modul e pﬁ)gﬂto hath&d of Qg ﬁé’u; h%‘?aﬂmg; and 1s configured to include a second plurality of

slots;

monitoring pressure vohume within said confined chamber volume;

sending processing data about said pressure volume to a control module;

analyzing said processing data;

comparing said pressure volume within said confined chamber volume to a
predetermuned threshold range;

calculating a new position for said conductive control ning if said pressure volume
traverses said predetermined threshold range; and

adjasting said pressure volume within said confined chamber volume by moving said
conductive control ring refative to said peripheral ring such that a fivst slot of said first
plurality of slots of said peripheral ring and a second slot of said second plurality of slots of
said conductive control ring, are offset with respect to one another in a range of zero offset to
full offzet.
10. The method of claim 9 further mcluding sending said new position as part of a set of
mstructions to a motor, wherein said motor 1s configured at feast for moving said conductive
control ring to adjust said pressure volume within said confined chamber volume.
11, The method of clann 10 wherein said monitoring of said pressure volume within said
confined chamber volume is performed by a set of sensors.
12. The method of claim 9 further including setting said conductive control ring to an initial
set position before initiating said substrate processing.
13. The method of claim 12 wherein said new set position is calcnlated based on a previous

set position.
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receiving said processing data fromsaid set of sensors, analyzing; said
processi ng data, determ ning a new position for said conductive control

ri ng, andweendimgi2sai d new position as part of a set of PCmAScMONITNG t O
said notor. 17. The plasma confinenment arrangenent: of claim 16 wherein

said motor is conf ifgur ed to receive said set of J nstructions and to adj ust
sai d sett of PSR GER TS EbRTHEENEPHYEN RS IIBTHTER A ‘fﬁ!ﬁ?fé Ra EEHRPRRERSHT S t hi n
sai d C%ghbﬁk%ﬁ@%%ﬁm@b# thstrd®: cohfifisRlp@sma confinement arrangement of
claim 17 wherein'said set of conductive control rings is positioned outside
of said confdwed phahbei rivgl wite s sughet datots aildrsesaidfetodpdupitarateingent r ol
[ nge UL RURCE S aetRl BETLPICTal LGS, 19, Mo, Bl saT con' | nerent
made fromeaasidh ahRCHHE! G FBISK balng corfeurddEorhl RaRxAARLLD BARBsedblAOARENt  Of
claim 19 wherein said plasma processing systemis a capactivel y-coupl ed
pl asma s doeswiherdined ehamber volume during said substrate processing;
a set of conductive control rings with a second set of slots, wherein said set of
conductive control rings is positioned next to satd set of peripheral rings; and
a motor configured at least for mooving sawd set of conductive control rings relative to said set
of peripheral rings such that a first slot said first set of slots of said set of peripheral rings and
a second slot of said second set of slots of said set of conductive comrol rings are offset with
respect to one another in a range of zero offset to foll offset.
15, The plasma confinement arrangement of claim 14 further including a set of sensors
configured for collecting processing data within said confined chamber volume.
16. The plasma confinement arrangement of claim 15 further including a control module
configured for at least
receiving said processing data from said set of sensors,
analyzing said processing data,
determyining a new position for said conductive control ring, and
sending said new position as part of a set of instructions to said motor.
17. The plasima confinement arrangement of claim 16 wherein said motor is configured to
receive said set of mstructions and to adjust said set of conductive control rings to maintain
plasma confinement within said confined chamber volume.
18, The plasma confinement arrangement of ¢latm 17 wherein said set of conductive control
rings is positioned outside of said confined chamber volume such that said set of conductive
control rings swrrounds said set of peripheral rings.
19. The plasma confinement arrangement of claim 18 wherein said set of conductive control
rings 15 made from a dielectric material.
20. The plasma confinement arrangement of claim 19 wherein said plasma processing

system is a capactively-coupled plasma processing systeny.
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