UNI TI ZED CONFI NEMENT RI NG ARRANGEMENTS AND METHODS THEREOF BACKGROUND OF
THE | NVENTI ON [ 00011 Advances in plasma processi ng have provided for growh
in the sewDcondgi4ar i ndustry. In today's conpetitive mechatS2omiosodability
of a manufacturing conpany to be able to m nimze waste and produce high
gqual ity sem conductor devices gives the manufacturing conpany a conpetitive
edge, Accordingly, tight control of the process paraneters is generally
needed o BANIEYELR At AT GBS ERANGEHPRUSSARIPIREPRRING. | ThUS,
manuf act ur'ng conpani es have dedi cated tinme and resources entify

nmet hods anchor arrangenents for i npH@RPOFsubstrate processing, [00021 In a
pl asma processing system such as a capacitively-coupled plasma (CCP) or an

i nducti vel y-coupl ed pl asnﬁ%?\@%@ipﬂ‘ﬁég‘sﬂ?ﬁ@\kﬁﬁfm t he manufacturing of
Sem .Cond‘f&ﬁﬁi AEMEEF P?W%Y)n E’E’g%f“ AW b @GR R()Qﬁxexﬁﬁx%ssm?]ﬁgbﬂﬂo?g pl asma

wi thin a proctessing cha rocessi ng may 1 nteract wth radio
f r equencynduRE). lpowkr stcompartive mmme Banf ﬁhemnthcﬁurmgs:omazgm be bemhit ayed to

control pl.asm fo gmatl on n}d ot ect ti S RLOCESS cg V\{a The
HR{UR}UL waste and pl{‘}ﬁufﬁ, d“h LEeRE Y %]mwm UEIOY \[i 25 2IVEeN 1h0 Htl‘llliﬂi fumn
confi nenen ngs ﬂu ngs stacke 8he anot her

and are mcmﬁmgwnesdmtmnsumgmum\utdhgz xpﬁ&lmmhar{y ooﬂmphﬁmlpamherm\ns)l ume i n which
plasma is to 1{) rn(?qqu‘iﬂed_‘ gb [g The conI| nenent rings may
al so be EAPTHYETE CETELHE mﬁr’é’s r“@“l1 IR PRFR P he Wonf i ned chanber
regi on. ThypuRakliyy cbiihig hpree@isabd@ne iRBepuacessiagichatbsranti®r usual |y

mai nt ai ned at a pr.edefi ned Pressure for each process step in order to
gener at e *FRECHEEP fUdMPIo s EEE O F S pr ocessi ng the substrate. Those

skilled ijmmhe: apilsnafScBNRl &slehatuch 54 alph€ iRl AsHiRIddDdsHROCE ANy 2€Ur i Ng
substrate Erocesa n%d Thus, the ability to maintain tight control of the

orocess FHARENeT U P LGB PoST N FEs SeE TG REEE AL SATCNROR] as

stabi | it e\ VG LRQIRTAAE IR, PRLATRISI TR PasmaRliBSSMpRcQkinPENBhepar anet er s)
are outside of a narrow, pre-defined win ow t he process paraneters nay

have to BRCAHPUHSEERSt 2SSl dtieme vathsrdp lﬁemm%ﬁsﬁﬁ PRAVEdE SrTaE®awi t h t he
required (g ﬁﬁe@ﬁéﬁ% Al oty ﬁ‘%;ur%ﬁuxgg’ Qlonfrds t:)n?l:asgna §(ﬂ9¥\’ﬁ@i@ﬁf§l‘ tH'B}&ecFﬂ@??n@@Ct i onal

di agram of a confi nement arrange hin a processing C
Consi der chéebes mtaUatTits‘:rmmmn@ﬂmngsaam enchudgings! mée sums-w&t@nli@zzoh@em sposed on

top or a ik&% anf M%C&nrﬂ? Qf djlg xmﬁ%&éﬁ %}ae?ﬁ;i@ﬂne %811 '[591%3@{[ ﬁ:t ﬂﬁiai{tdg"lﬁ%f_%}ﬂ%{d‘ upper

substrate processing et ween sub
el ect r odes ®08m Sur, c@*tjmdd rigmtblaewgtﬂ@asna is aplurality of confinenent rings

(110a, 1é9®3b%9‘$ ﬁdnimg'xq;am ug S1ha V‘?%U eﬁ}Y@ g to Lrgl)l rIES plté:,sm(\éqg'w ﬁhiglﬂ?&s ma 106

and to contr
confined dmmbu region. T’j{})h.i}ﬂ}', during processing, the processing chamber 1s usually

maintained at a predefined pressare for each process step in ovder to generate the desired
plasma needed for processing the substrate. Those skilied in the arts are aware that a siable
plasma is inpostant during substrate processing. Thus, the ability 0 maintain fight control of
the process parameters during substrate processing is essential for plasma stabihity. When the
process parameters (¢.g., pressure or other parameters) are outside of a narrow, pre-defined
window, the process parameters may have to be adjusted {o mamntam a stable plasma in
accordance with the reguived processing regipe.

16004} FIG. 1 shows a simple cross-sectional diagram of @ confinement ring arrangement
within a processing chamber. Consider the situation wherein, for exanple, a substrate 102 15
disposed on top of a lower electrode 104 (such as an electrostatic chuck), During subsirale
processing, plasma 106 may form between substrate 102 and apper electrode 108,
Surrounding the plasima is a plurality of confinement rings (1108, 110b, 110c¢, 114, etc.),

which may be emploved o confine plasma 106 and to control the pressure within the
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confinement region (such as a confined chanber region 118), The gaps (such
as gaps 112a, 112b, 112c, etc.) between the plurality of confinenent rings
may be advosbad3sa4control the exhaust rate, hence the pcedmsoarie/oaove the
substrate surface. 100051 In a typical processing chanber that enploys the
plurality of confinenment rings (11(la, 110b, 110c, 110d, etc.), the
confinenent rings may have attachnent points. Positioned at each attachnent

point is caufmewagﬁ{mewﬁ& A% e%&ﬂne'arz%%&@m&{ ;%xamlfﬁ}m (sd@ LR Qb t he
vol une of Qressure wi t hi n _confi nenent reglon 118 a d ﬁ@ger controller
FECH

modul e 1202%.dldh eles bareeambe Phgitsy #ieg BrRs) rRy ey 19l g
vertical louRbdamnle k0 pAt ot lGe BRRF,bstmeen the plural ity of

confinenment rings (1 110 110d, etc.). By adjusting the gaps
bet ween t#ROSEENE iy n@nm@cesaumgémnﬁﬁe z&@mdism Gnohugint el whigarenbeiayg! Bkhaust ed

from the Gonf, di‘ce‘i’n%h%”?exﬁe{ﬁ@ih&ﬂe;ﬁ'ﬁ}{mﬁa }%EU cln%gm ﬁsta&?%%%h:&?:@%{o' ling the

anount of "pressure W thi e process during
substr at e:aqilrzm@émnngnmﬂ 1f a phiegw hawbey | irimeé S i, éﬂmsmmlhzb idecofroltthe desi gnat ed
range (suc

r I n g S ITB.y Eié}‘te G& j}}iﬁ‘giuée Aty ﬁﬁ i c%nr}mgmg%ie%on f eﬂ %&réggillifﬁgl {B &e) Aé% %J ﬂllf(}gbl\l,i\.n ltoiig:c Lnte[]rgnt
processi ng: ﬁhamhenammhmu@apsnﬁﬁbﬁﬁ@Mu&he\@ﬂﬂﬁhnaﬁ&mhﬂnmmgsuH&%ﬂhe reduced.
100061 In | t.ive. market, the iljt i oces and/ or
conponents rEaup Ry ST hESHran PGl Dbt Hybchfpanasct Beinoe thage over

its corrp@hpit&hscmh Mhﬁm‘nﬁ:ﬁu time, ko chlashmg ke 6ONP T byuRuSHDSIN &lce
processin a e .arran egﬁpt t hat %QOV' des for F‘r essure control
i

si npl
whi | e cohg? H?’*‘th‘mﬂ%% g RSP CORT Rt H e YO B RS e GRABK AT PHF Fegi on i s

desi r abl &ithin the pr oo 8k EbhRRERhRIHON otk dbiili: @Wﬁ%(}%ﬁ%x% HAELBRAW NGS
100071 The present |nvent|on IS |Ilustrat§ b%%ﬁma of exanple and not by
é 3 i

way of | iPFSEEE SeHISdeR! tRderepdaaesrouchas BId Pyt CAREMEEPENd i n whi ch

l'i ke ref %resp% RUIRNL AL S R Te% bteqL 1%&1@& Iiarm@kﬁﬁm@t@ma@@seuﬁk MBIsGRiHAP081 FI G
1 shows a Sinple cross-sectional ‘diagram of a confinement” ring arrangenent

wi t hi n a tprgeessihguahgnie caplgbog] tecasinement g Wy e rluetdbodi nent s of the
i nventi 0'}00{!&? AP x%ﬁ%h&ﬂ%k Y GWSHiOy Yglﬂ;‘l g%fxe{‘ir]p&g{'&{d%ﬂ_% L O Ay S gl €

uniti zed conti nene rrng arrangemént ormng pressure control and
pl asma cafrfer ﬁemuﬁummmﬁmmmmrmk@m ENBODIRMENTS In view of the

mcrgasingly competitive substrate processing market, a simple arrangemst that provides for
pressure control while confinmg plasma formation within the plasma generating region is
desirable.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
{6007} The present invention is iHlustraied by way of examyple, and not by way of hnutation,
i the figares of the accompanying drawings and in which bike reference numerals refer o
similar elements and in which:
|8008] F1G. | shows a simple cross-sectional diagram of a confinement ring arrangement
within a processing chamber,
{60097 FIGS. 2 - 5 show, In embodimenis of the invention, cross-sectional views of different
configurations of a single wmitized confinement ring arrangement for performing pressure
control and plasma confinement.

DETAILED DESCRIPTION OF EMBODIMENTS

16019} The present imvention will now be described in detad with reference to a few
embodiments thereof as ilostrated n the accompanying drawings. In the following

deseription, manerous specific details arve set forth i order o provide a thorough
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100101 The present invention will now be described in detail with reference
to a few enbodi nents thereof as illustrated in the acconpanying drawi ngs In
t he fol | omOngridsszmi pti on, numerous specific details ar@csats2alsdaoi n or der
to provide a thorough understanding of the present invention. It will be
apparent, however, to one skilled in the art, that the present invention
may be practiced without some or all of these specific details. In other

i nst ancesm{mhgldﬁknﬁm 19£s@ﬁﬁ§ﬁn§&@ PS wANEH QhaShi HAIMELE HRVE: e@tn hegn
described in detail. in order to not unnecessarlly obscure the present

i nvent i onbal IBEIEPL AP ERIsmahaaaeet withue sy ! @éamh@mm«b@ww B ncl udi ng
met hods 3t LeGRAL Ao Th RROUL R DEKERIu IR AL, AGIAYLRLIPN M oht
al so cover articles of manufacturs { i'ncl udes a conput er readabl e medi um
on whi ch icoWplp @et weedkahiyy qmcstrwncpw@mnf\gmmarryl ng out enbodi ments of the
e v apliaf 29h O 8 Sh AL ee i RATRIEL HARHAPhENIRIH BN TC! e,
for exa sem con , hagne oth

forms of Tt:&mﬁdﬁ:'e lkf:m eadrabﬂ that m*eadnwmmmmi&t grd Ay twmjutté rrmmeadtab:l tgatcode.

embod nedta st YAy s DI Queh SRR B R R B BB bE e

dedi cat edauammﬂrm@mqlg niaarlrmm;ee zetlmmqmmrey»meﬂ T}a:&kasmmer xteaimhlengedﬁmn emaodi nent s
of the |nv i}c &ng of such appar e at us incl ude ; purpose
conput er ‘H o‘r"‘* Y ‘é’ﬂ‘b?i“&‘c)‘hbﬂ"t“ﬁ%‘é“dé\ﬁ as W&ﬁ‘PBbBr%g Fth “é‘f‘y pr ogr amed
and nay icb@butderefiblmddnat [oBoghe @nﬁ;ﬁxmameasm@mpumﬂgn devincatianehay

dedi cat edé programmable circuits %a pted far the various tasks f)ertal ning to

embodi merts LBTeff‘W@f"i‘H‘f@é’rW PORLCIE Y ?ﬁ]mﬁnﬁ? UAESPHIHED T APEBSd Hent s of the

present iinveRiciORis, &dfhRLAYSprifhiindBd b the hRERK RERing¥RENYMUS in the
context of the present invention) confinenent ring arrangenent is provided

for conf ﬁﬁﬁﬁ%‘“bf‘léé‘h‘éi"« AREUy Fepnp Fb\"‘iW‘Jﬁbd‘?‘f‘ﬁ‘r‘&’éé‘%h“b*cwt%‘}‘ﬁ‘ FiFasm

gener at i REmHQGI HRor A%ecm@ech%aﬁun& diaefcle a%@!n ﬁ\ﬁcﬁﬁjx ﬁte \apz Hé}h&hl%é dnff | nenent
ring is aring which nay he forned o singl e bl ock material, in one or
nor e enmbodiAsAcembERtigRgf lcs@ﬁ*pws@m@ﬂmnqun@n@ d@th@ﬁqﬁrzwuaﬁwaiﬁaﬁw@et ur ed
parts thaf, 1;@5{@5%?&:%l‘ztuﬁl%?‘gﬂﬁ%l»c@tqmn{ﬂ% ehR&ineIPog! a@%@&;ﬁmuw‘en the multiple
parts are asse single unitized confinenent ring, the
various péfHEs infecedence srithicmbprdineniaretn ooy dbkeioet sirgly er watiasd anot her
dur 1 19, IRBRYTROLo AR RURAGHRD0r b S St bitech ARl Rz Abaghdpial | on
when the rings ex an % uring de retraction. In
an enbodmwml;iec’c fmeuwﬁmim z‘ﬁdmﬁlmghmm&yuuoﬁui mzdestmﬂa:tblnl amm”sammmja;m[ 00131

EITbOdl n‘ent‘“ O!‘f ‘31} iﬂgialu nnl\ll‘uek 1 rlngrhcre H) {a'l%lf’&‘(tl {31 gﬂ I‘izlgﬂq {1 19 15 d Tl “rrs\eﬁ h §1il\ng€
arrangement -t H ement'e h ér ent “confi gurations,

dependi ngompdr{t klﬂnlb éﬁmi\ b’éxmnm ofi ohbher ipo cabsdingnis hanbe rmmamm i ments of
th t t . _ . f itori
G 0ol SR b LT %P RTRL S PSR aNbul GRY SRt "Soonsr T

and st abi"ty'%4

an enbodivwmstihe Aulipictpaeghe @Qﬂzﬁ}blla@ftﬂmm HeNghpRNARge tRMnemsn pingmheled for
confi ni n | asnma ﬁgﬁ%cont rollin the essure W t hi ght he. pl asma _generating

regi on. TREVEHATT ‘r’r‘cmm‘rfl"ﬁ‘é My “‘E‘Eﬁ dhlél“‘t"ﬂé Opepiefy B PiRE P ocessi ng
chanber @Ex@%zﬂaﬂzo\% MR iPlakEelSiol &1 QKM when the rings may expand and collapse

during deplovment and retraction. In an embodiment, the unitized ring may mclude one or
WOTe THIZS.

[6013} Embodiments of the mvention include g unitized confinement ning arrangement that
may be implemented with different configurations, depending upon the requuirement of the
processing chamber. Embodiments of the mvention also include an astomatic feedback
arrangement for monitoring and stabilizing the pressure within the plasma generating region.
{0014} In an embodiment, a unitized confinement ring arrangement 18 provided for confining

plasnia and controlling the pressure within the plasma generating region. The confinement
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(i.e.” confined chanber region) w prevent plasma from escapi ng the confined
chanber region and to protect the chanber wall, CGenerally, one or nore
pat hs (chaionrelg)same provi ded for exhausting gas (such &sTrsSaaw0AF40RS
species) fromthe confined chanber region. Since conductance rate of gas
exhaust within the confined chanber region is usually a factor of the size
and length of the path available for exhausting the gas fromthe plasma
gener at i ngyheQis@owitd RE8MALy BF HADYLIRNL ShaiM¥: BSa BY m& (e865:§:08 « IR ementing
a unitized confinement ring Wthin the processing chanber; in an

enbodi memte- CoRBASEhIRbE A SR TREhP s, rora vicARinE He cewfer seing reciing
verticallyg Hﬂ!r&@"tﬂm hqgtb@x@@! tm&lﬂﬁ\ F?»ﬂ&& ;H&}é B&s L&%h%ﬁgm@ rdev%f%@@tqed to
change t he conductance rate, thereby nodift |E pressure wthin the
conf i ned sshraniger ek yilon. nepiRl aas wehailfr@m tbg/cqmmd@nnher rewnd.i Mewent ring
downward,, (Rt%%ﬂgt,aept"tttg%? %ee‘lh{;thﬁﬁm@hg%ét’:ﬂ:&%ﬁﬁ éx%( L8 ;Ht’}u&tz\? Fitb&»PPtftté‘e”em
ring and t sur e round extensi on ere uced_
Thus, Ieegcgatkmaynbénemhaushbﬁf@hnhmthD@ogkﬁn&dﬂch@ﬂmeguﬁegmgn thereby

i ncreasin n 100161
- anot har e BURRER I Een b b Roe G Bl R AR LT b e dinen t he

conf!nenenﬁunhagut&mmmuhﬂnmenmmcaMkﬁnuaﬁdomn I n an exanpl e, nDV|ng the

conflne ﬂh hn u cause [ he P | b etween rhe lLeft side of
R (I E R P e T S S B A ol o

| engt hen.thefpak! om@etw r@ﬂtﬁd‘ﬁld usspbhded oF @ab@shieidudi@st sd@ ittt onddi@ingais: f 1 ow.
Thus, | ess %es lg haust ed. and t he fressure;ﬁt h|n t he con¥|ned chanber
regi on i SUSHEF BHEEANE YT ChEERGTIREOT HE A8 PAREL BY MONTERNOIN ERESAL h, t he

nunber ofixpabRswavaht 8l R w@Y 18 R oiRask of he umﬁeé@tlolntm@mugh@meﬁ ate for
exhausting gas fromthe confined chanber region, In an exa if two

possi bl e {FatiRaceEsd g Morigh BRHEGERIY Jasbs frsrt%fé h&h ok ¢ ﬁeamggfa%‘é\wb@ on,

bot h patﬁﬁmﬂﬁyt&ﬁﬁ&@ﬂ§m@§f@thﬂh&@%%ﬁ&kﬂ&ﬂghéR@%Q%Q&%lhnﬁ9WQHﬁtﬁﬁce rate.
This is especially true if one path provides a counter effect on the
conduct af€eraEde®Pn-t he ot her path For exanpl e, an upper path and a | ower
path are, 6{)’1%? bu’iﬁ!o@m? ShnRahak shd 26 é PRe ESTQ@M hﬁo 69 Q&;h@&ﬂm ghappber region.
When the ‘confinenent ring I's nove ownwar d e upper ath is shortened

(t her ef orenfirwthgni g ¥ et wrcellt op/ddvon)inwh ki endy mgeha mtthcm@t negluced
(thereby [ 1 r . I
conductan%ggdgﬁﬁcﬂﬂﬁtﬁ§‘ﬁ¥&ﬁ&$3h@%egﬁ§%§§§%$@gf%ﬁh@%ﬁglc6n g%%% rates
for bothweﬁ\wﬁeﬂuwpwpmp&thm&ndkmh@mkoh@nmpamﬁumaythﬁmnmmudemedmx1&00181 In
ggnfe rﬁgﬁ;@% flo® nef%tgs ]lﬁé% #48 33 géusséﬂﬁéh E}%p f«t% g%hmq}ttt%t%gh'trcm ¢h ‘“bigmequal in
| ength ongpaynhammmmmfferent | engths. The slots nay be equally or unequally

100101 1 WG7! ERge R RS RBa e R v EnGEnin P ulo R aButr ™

conf i ni nghnessitbahRRdcyMRIG AP BLEESSH TRCOALEThed dhenbbeedback: @ar r angenment
may i nclud sensor c nflﬁured f or nDnltorln% t he ?re é] | evel within
df i

the confi® ﬁ‘eﬁa{chh‘%’e{h‘f”fl BPYR ST EARNSEE 928 EPRAODPIR Yre§'st-sent to a

preci si omeiglatts Gady bERMEIRAL iRH&HAAGHRE N ol QN aRALMSAS rd TAFRAEHSRNY t 0 a
predefined threshol d range may be performed. If the ressure | evel

out si de dfetifsePhP PEngley *F‘é‘ﬁ‘g‘e ﬂﬂfcném S ORFHSHBFR %&wnsévf B8 nbVed i nt 0 a
new posi tok @nit AnGhHARFENNE 2 RIVES MR Brel RYiBbId 1BCaIL NGNS LA Tt I &Rkl ned
chanber region.

chamber region. When the confinement ring 18 moved downward, the upper path is shortened

(therefore redacing resistance to flow) while the lower path is reduced (thereby increasing

resistance to flow). To calculate the overall conductance rate for the confined chamber

region, the conductance rates for both of the wpper path and the lower path may be

considered,



100201 The features and advantages of the present invention may be better
understood with reference to the figures and di scussions that follow
100211 Eowet2oown3g3dbel ow shows a sinpl e equation ill ustr&Cirus2e10®50401

conduct ance of controll able gap. Conductance of controll able gap -"Equation
1/ C constant (function of gas nol ecul ar weight, tenperature, etc.) D = the
wi dth of the channel for evacuating the exhaust gas L eee |length of the

channel figgizev.2aLa H00dN &nEUNBMUS koGS heNHERAN, Bk ugla@m%lnﬁn&ﬁ&;@ An@s slots)
for evacuat| ng the exhaust gas [00221 As shown by Equation I, the

conduct ane BicigteesgrusgHewethatlgrs musye Bant Briers) petbypve difpientieans. of t he
vari abl esp( Qmsl-mmq{ee Dl @Q»?\é@quxl_lﬂ AQ&@ TheWnk lhgk’& &9l & {tﬁnm e olfeS 9)

provi des exanpl es differen |gurat|o s for 1nmplementing a single
unitizeds &mﬂfmmémﬁ-rl ng in controlling at |east one of plasma confinenment

and pres %’{f IT@} ?;Paﬂzt e,rnﬂiaa%é}l] iarfee%bf?&‘?«'r&i‘ija@g%gwﬁﬂﬁm%rpﬁgxq@édqgr confining pressure
and managing pressure control. The feedback arrangement may include a sensor configured
for monitorinyg the presswre level within the confined chamber region. The data collected by
the sensor is sent 10 a precision vertical movement arvangement for analyvsis. A comparison
to a predefined threshold range may be performed. I the pressare level is outside of the
threshold range, the confinement ring may be moved into a new position to change the
pressure fevel locally within the confined chamber region.
{8020} The features and advantages of the present invention may be better understood with
reference to the figures and discussions that follow.
6621} Equation 1 below shows a simple equation ifhustrating the conductance of controllable
Qap.
Condactance of controliable gap ~ (C*DYVL [Eqation 1]

(= constant {function of gas molecular weight, tomperature, eic.)

D = the widih of the chaunpel for evacuating the exhaust gas

L = length of the channel for evacuating the exhaust gas

1 = number of channels {such as slots) for evacuating the exhanst gas
[8022} As shown by Equation 1, the conductance rate of gas exhaust may be controlled by
varving one of the variables (D, L., or n) above. The next few figares (FIG. 2 - FIG. 3}
provides examples of different configurations for implementing a single unitized confinement
ring in controfling at feast one of plasma conflinement and pressure control within a confined
chamber region.
{8023} FIG. 2 shows, in an embodiment of the invention, a simple diagram of a partial view
of a processing chamber 200 with a unitized confinement ring arrangement for performing
pressure control andfor plasma confinerient. In an embodiment, processing chamber 200
may be a capacitively~coupled plasma processmyg chamber.
160241 In this document, various implementations may be discussed using & capaciively-
coupled plasma {CCP) processing system as an example. This invention, however, is not

finited to a CCP processing system and may include other processing system, such as an



10023:1 FIG 2 shows, in an enbodi nent of the invention, a sinple diagram
of a partial view of a processing chanber 200 with a unitized confi nenent
ring arrawgenan3siser perform ng pressure control and/ or pprasewonsndi nenent .
In an enbodi ment, processing chanber 200 nay be a capacitivel y-coupl ed

pl asma processing chanber. 100241 In this docunent-, various

i npl enentations nmay be discussed using a capacitively-coupled plasma (CCP)
processi nenSYal LR @fd s gm@h smcaétams sisVe %& A8y eNAVWeNES, thSqiRQbsibdsm ted to
a CCP processing systen1an i nclude other processing system such as an
i nduct i verymeepl eapleagivehy mmmpﬁ‘oté%b@iﬂﬁbb\s%t—éwpi%msmm exi st.

I nst ead. w{}z@ﬁf)%ﬁs?é{%%'m?@ oBsGin S HMrASs HURL ES e/ Qb%h@em{%ia@ i's not
limted by the exa resen% 100251 Dutring substrate processing, a

pl asma, whivdhrnmay! nb@ aemmedy@@ﬁte@le@mhﬂé bubéftrrwat@nOhﬁy\maohﬂmxatmkianch\‘On a
o | ned sFATRR o R A0 poh 0 2 O 45K &R EADN Rhe RLAMRJALREL R and Lo
pr ot ect the pro essi ng & , uni nenment ‘ri'ng 202 may be
enployedsummsﬁnmnuﬂdnﬁhef@mhn@hémy%@ﬁL&@nﬂﬁnadmahmnbemnvégn@n 204, in an
enbodi nent . g 202 is
general | f‘“é’iﬁ“mﬁdr *‘ﬁ NE 1N ""%%%F"i‘e‘s“ %‘%.‘bﬁ&ﬁ‘aﬁe%%ﬁm"zﬁl \Q"‘Lp“f “r“ge| ect rode

206 and as ;&harmb&rbe.\m{:ekz aB&Bperbl&u&diél”’MMa @dﬁﬂéﬂ\x(ﬂf"(l\héﬁ wdddticn, mimcmhfi nement

ring 202 erl appin baj round xt ensi on Conf.i nement ring 202
my be mdtre Rt AR B R 2 e R SR Tomduct | ve. nat eri ol
in an entRdiingidn nhfl”’(mdddnt haQﬁdthr&wh@d&blmtﬂiL rRereiRfah RENEAIndchi@ictitdhe

peri phery of onfined chanber ion 20 y also be defined by an upper

BT et ot Tt eSSt © SR Sohe B TEOT BRglen i e e SR Bot ¢ om

ground exhemeleRandkd rand 208 ReK J6HATREIN8 bl UE tpeeslectBO 26 Ukbagisubst rat e
processing, gas may flow froma gas distribution systen1(not shown) into
confi ned d&ﬁ%ﬂ@fﬂ’r&é@v%& 3529%  DpRREREtd RHPRORE! herhe 60 At e pl asma. I n
order to.gyaguate exhaust gas fromthe confinenment region (confined chanber
regi on 20@& one or nore exhaust paths are usually provided. in an exanpl e,
the exhad “’ﬁg%ﬂn@yﬁmﬂfw&%aﬂwd? waniles APregs disiaen %%etgnﬁnmzsbw@y

flow ng eihh @r [l E’tﬂ%b@ptdﬂﬂgef}# Qﬂklhrn:%ll\%ulpﬁf 204&&%[1@9&@# pm%Jr%n 0!(

enbodi nent, e exhaust gas evacuation rate from con |ned cha regi on
204 may be‘u@mmmwb E)ymrﬂnwm@m@mf fegemerningdgaRdd rowen 2l doy 0( up/ down) .
100271 q e o f xhaust
TRy be ??)]nt%] x‘r’f‘&ég}éﬁﬁ, H@'imﬁﬂs ngﬁgfé’éé > h]t«]%g%{}gﬁp‘igﬁ%&% Epés%q% i e\,gé’m ef

exanpl e, flyn mﬁnﬂg}mmhézummﬁﬂ tryi fgyi@O@ et oigcal Upperypl tRi\Zx‘m aa\‘@apmw (D),
\Qﬂ:jCPh:as & E)g eglg.;{lgl? ac nc HT}LR&) hte &Pdutst eas n*au,;[éﬁ}tog ?}He E“?\%éigi mﬁ,ﬁ(ap%mb& ?{;[snt”’g}gng 202

ot her wongs bﬁlnymadlﬁ;ﬁlbt lmgmgapnfﬁﬂ.&;_mtrhrg ?r}atenaﬁhqmndum)ance may vary,

t her eby n essur confin nber region
e eRY  SARAPAR e PEGTRHT S T oleatid lfoagrmet uglrper reaion
cha][rber drae%nggd B04ary Inh@sh@biy{hi Qﬁh&ﬁ§{.{mg bhe). p afsswr@id B\)‘/&Jou@E’ ) within

cont i nea chanber regjon verse y. 218, re gas
may be eXRATETEH o Co el e 5 ”’“?ﬁér@w Sbentudid YT Bt essur e
level (Plowbd Birhce @Dafdnﬂ@@lnﬁh ANPe0? (rRghOBp 2Qthee 400284 ShiaexkwRoPatohs (214
and 212) are shown in FIG 2 for exhaustin g as fromconfined chanber

regi on 20%8Y begdiogod atheg SR IDANREI S 7 BriT il vey U HASIBY ¥Bhi on 204

My be a ihersby changing the pressure level (P} within confined chamber region 204, For example,

by reducing gap 218, less gas is exhausted from confined chamber region 204, thereby
imereasing the pressure fevel {Po) within confined chamber region 204, Conversely, by
moreasing gap 218, more gas may be exhausted from confimed area 204, thereby decreasing
the pressure level (P,) within conlined chamber region 204,

{0028} Since two paths (214 and 212} are shown in FIG. 2 for exbausting gas from confined

chamber region 204, the overall conductance rate for confined chamber region 204 may be a

G



factor of both the | ower path conductance rate and the upper path
conductance rate. Sinidar to |ower path 214, when confinenent ring 202 is
adj ust ed,woheirw3gin pat h conductance rate may al so chan@eT/usn01a/050401
enbodi ment, the counter effect may vary dependi ng upon the length of the
path (14. In an exanple, by noving confinenment ring 202 downward, the
portion of upper path 212 between unitized confinenment ring 20.2 and upper
el ect r odg; 206 h§th$}m{n§ engeh coblie®nce LBk aRALBe rqi’tﬂ;gt'!%dt%pﬁ@t raRAtindd2) |
t her eby i ncreasi g he rate of exhaust. In another exanple, the rate of
exhaust nalpvaeprkakh vhen eesdnpoen Fioa 267 s apigeed. g trpoTRivendeamcaiia i zed
conf i nemeanl (kg 202nARd ofHRORGnE ltt%g“to{nqgeeﬁgpt@nlxs\ HLAGLIEREhARRN.GANT | nement
ring 202 i $ noved verti cal upward since a | onger ‘usual I'y creates
nmor e resittiamed (Lo mheega@ﬂrﬂmwwnm@aa@mwnwnamaﬁ%@ﬂoenh@drmenmunmh% di st ance
(gap 228), g en- f. ! ht side
of u% Gy w@lgc%ggéglgg%mﬁghn Eﬁgﬁgﬁ Igagg w%%p%%%%gigggfgng%ﬁéﬁctance
rate Intothb¢MW@hdsmLmhwxmmeh’ &m@apuﬁﬁﬁmmawtuhangehmheI@@nmb@tance rate
of upper e,
conduet afea s b B sHbeS SETRESo? b Pl S04 P R AEFRT el dfber

wth a nam&@mmgamn&Z@’m&&avaeeMEﬂs“@n@&mLmemﬁhhen@vﬁhahknmondmcWance rate

than a procei5|nglcha ﬁa 3 wth a mndeg g 228, 100301 1n an.enbodi ment,
a set of "Bl UhgEHE ISP VTCEE AR HEHER S LONFTHERENTPIHY 162 i avai | abl e
att aChrfer)m}?.,@phﬂiiﬁthﬁtﬂ‘lﬁbd@iuﬁé?ﬁrth@(ﬂzst@rh&mg@rﬁ‘mﬁ%\&@Qﬁmﬂdmﬂm tebefinurber of

attachnment p ers na ncurrent | o0 adj ust

conf i nemdiig < ?#Wﬁakﬁﬁgﬁéﬁ%“@ Pﬁvmﬁb Bﬁﬂf %ﬁmghp‘ﬁGB&?W§h%1&§8t“@r pl unger s
222 may Ren@euplLgiel 0 ALATAGES HRAVIN@LE b:ﬁﬁ*%ﬁﬁ@«(&mﬂ& gay doadgemeta2a4 (such
as a stepper assenbly, a CAMring arrangenent, et .).. Precision vertical

novenent “ﬁ?‘r"a’ﬁ‘@errent“ *224“‘??&‘9 b"é‘%’h%’ﬂ’@y%ﬁ“t SHavehe BRI e P H§©202 into
a positi %tzhat r&NAkLER atttreca@rte@aﬁrzeet QVs‘?tkz allrrod oWb BIW rHa\Ct@ﬂE haegh dﬁaaﬂber
regi on 204 to be maintai ned desired recipé stgﬁ evel 311 In an
enbodi merk theseeray fmwtltatﬁg@r@wzm ariawb@w@veéet merteép 5 89 B 8pr oce55| ng data
(such. agoRPast diflahitht GOk ARG Andehe RERANS Akt RnsoBanSOr

226). The pressure ata may be sent to precision vertical novenent

ar r angenentilapRataghiicohpares: bttesmrmbmf‘m@ cors sl Wheeof bpophovesirng and

anal yzin r ur 1 b eshol d
ange.  oarhfiell EREL AeBlus sy o L RAREBHARY Kl AGERER e Bl <8
change t her ilpaie&suite»ul ev ail embetdhnm centiiphaders Rahtrey b¢ egzpt@d 20gdecibinm an

exanpl e, )rQ .. data 1.ndi cat.e at 1s] | evel s above
the pre- de#m%e MQT%%S§§ gﬁgg%ﬁéTégﬁ%?Zﬂij¥ﬁ§?%§se %gﬁiedg%gffﬁglpressure
w t hin cenrfi rh’&eh«atmarebezn m@girent 204gemant 200 readedinpdntd wahotcaasfinamet of t he
col l ection af, nal ysi s, of data and fhe .adjuystoent of set of

o unger s 195300 roiP Bl Rt s Bt e B Pl VR BE M ER P kBee e 8 £ on.
100321 Asodiseussedinbenahddesirhibretips o kearlei se may i ncl ude exceed, fal

bel | ow, Re,mﬁ%hln ra g and tpe like. 'The neanlng?of the word traverse
may depent!dpIhit WPOFERH- PERER ‘“@r“’t%é“‘t‘*hk?“ BRGH P Fatnes PAES e iain

exanpl e, (fh bigetBRi RR) EQRML 85 2 bAST RHQSSULE ;lé%laz&k@t 25Qr TRXaRhe a0 be at

| east a certain value, then the processing data i s considered to have

t r aver sed®HE SEHICRRGFAN VTt Mossget PRGBS Pes SUHE VoY U PEvtiet ow t he

t hreshol dn@leUs/ radtsSng R ANLREhe SXANRL &ata. 1 T B0k 8GIRBIBAMELES the
pressure value, for exanpl e, to be bel ow a val ue, then the processing data
has travdiedgidmeees s akmwtarsZar gy ba mgacd Terigady gp@esy reordilieighange Whove t he
thr eshol dra@lbRAEANGS cot803Ehakfl a@”amm'zmtm%ﬂz)ntmrte Dssifd 0, 202 MY

i ncl ude one or nore s} he ‘Set of sfots e enpl oyed t

provi de fihcagddha it*@matmpatahsi if aim\eﬂmmﬁqfwgd thgrabolft raam?d hian: lnbﬁfmwerdn?charrber
regi on, T Yee k have

di ff eren t@f%ﬁceﬁﬁpﬁgﬁsgﬁ%;rhm H%hﬁed){)rﬁm% etgtua}{} r*]tfé Qzat{é(ﬁ?@&n Qiquao\( ?I'he | engt h
and cross¥ §*ecrtﬂi@naﬂa otahe‘ati@ﬁzmim< &fl datwmﬁrﬁye aahtsmeuacriwt qtrm wopes éibody ment, the
set of sl e detection of plasma condition
by an Optbigg lliorg?i‘\éd a& nn%t\&%l Vo 1t?t>uq th%an ?’Eﬁnen{tgg o capture end point data
during substrate processing, 100341 In an enbodi nent, confinenment ring 202
may be enpl oyed to manage pl asma confii nenent while an external conponent
may be enpl oyed to perform pressure control. Those skilled in the art are
aware that sone recipes nmay require the conmponents within a processing
chanber to be stationary during processing. In this type of environnent,
confinenment ring 202 nay be positioned at a predeterm ned stationary
position. The predetermnined stationary position may be at a position that
ntnrntzes the possrblllty of plasna unconflnenent |n an enbodlnent a vaIve

- ~Nr SN . N L o



100351 FI G 3A shows, in an enbodi nent of the invention, a cross-sectional
view of a unitized confinenent ring with a high inductance upper path

i npl enentwiDi20ny/03834an enbodi ment the pl asma processi ng YIS0 WMFVIDE a
capaci tivel y-coupl ed plasnma (CCP) processing system Processing chanber 300
may include a confinenent ring 302 configured to surround the periphery of
the chamber volume where plasma is forned (i.e., confined chamber region

304) . Cor]f)ﬁﬁ?mmsu'fslﬂﬂﬂmﬁ% theSteSh B z.?src wQ 1SRk LQ&H@% [ GG, ROQugxcept that
the upper part of confinement ring 302 has a shoulder feafure 330. 100361

Sinilar teeE el iy lign Thppepiey dlchy word 130asamey Erpstusmtigroundrextdnsi on 310
may al so def 166 Pﬁfiimf?ﬁf th e, Qx%%xf{i)%f(c lg&gc[ Fbgfuk fRegh Ghaghenyk §gi on 304, In

an enbodi ment, upper electrode 30¢ protrusion (a shelf
feature 33@)1;31'& Thosat Wmen@tenvfmhenﬂém i'hf? mge\sfsegamga arovilagl pdwnrd cal |y

downwar d’t;ﬂ%%l%ﬂ Iéttllﬁinﬁﬁ (.lﬂf’i'trf 9%‘1"&{32”&%&%} 15%?%1,\"{?9/{ J‘er firg&?}af{’@%fwe ot wily be

defi ned by op sur ace 0 nfgroun nsi on ar to FIG
2) but aﬂsmuwwxshemﬂcfe@@uxeemﬂsﬁsf&@@@%ﬁumumkmgrsub@ﬁraﬂefphmce33|ng, t wo

paths (312 a be ayailabl e { o exhaust gas froma
conf i ned ‘aH& nﬂe“a‘} 't é“)ff&%“‘eg% “The %‘Bedd‘u%{“é g‘%fg““ }} S RSRT of Fol by
adjustlngm&egﬁpmﬁﬂﬁﬁdEmu@emmeen t he bottom surface of confinenent ring 302
and the t rface of bott round ext ensi 310.

Meduce: « MERED SR ARG T iR G e 3350 e BB OB o cause
confi nenemt! o!’%lfﬁifgmaﬁﬁz etncp dxﬁ&%ﬁ;ﬁrmﬁ&dﬁ folr e@fuluymdmmw@raihfuhaﬁemg froaf heW Ng gap
318. At the sgng % g % IS aI? narrowf shou| der feature 330
get cl os&PRRRYS %&?eﬁfww FEPPIFERY (e S8ty Ed‘ﬁb 17 EPEE T BEePE86. 100381

I'n an enmbpmk:a® MogihgaPheXlés aRdbgaRaPs deyuhavgcthergammitdichss-Thus, Wen
shoul der feature 330 is resting on shelf feature 332, gas is not being

exhaust ed*FP8ESAY ff%éﬁ’i“c’ﬁéfrrﬁ‘é’r‘ apaditone gnbedipat howt A alr mey SEbdaRd 314
have beer q&ah@kedn&f Haleclx@Q%@&msanh Qnatibeby SIHRLLEALS, “g@emsm% ph8nnd 328 may

have different wd measurenents. In an exanpl e, gap 318 may be 'l arger
t han gapi@?@“”fﬁ“hﬁmed@%aﬁm@%¥“WﬁW®Wbe%ﬁ&312 i s choked off when shoul der

feature el eskSenBRaiilal mﬁiﬁ;%kl\:'{n%x%?’%’* WAL he e,{?;ﬁpUuﬁ%‘fndn%aesﬁllhkfa avai [ abl e

for evacuating the exhaust gas, In anot thef exa gap 3 I's smal | er than
gap 328. cpsiimmmepiswliite m@mcymbfamfvﬂsm vjog be hokledcob peuprenpredieresorirdm sur f ace

of confi %E“e’%&:ffshﬁ%?% e%gxi% ey q&#ﬂ? :%Qsﬁl r}fe fife EL& ;@&19&1 gigund extension

310. I n other wor s ST T avan acuating the exhaust
gas, processing chamber to be sationary during px OCESIINgG. In tfm f} pe 01 environmen,

conflinement ring 202 may be positioned at a predeterniined stanonavy position. The
predetermined stationary position may be at a position that nunimizes the possibility of
plasma anconfinement. In an embodiment a valve such as a vat valve 232 may be emploved
to adjust the pressure level within confined chamber region 204,

16035] FIG. 3A shows, in an embodiment of the invention, & cross-sectional view of a
umtized confinement ring with a high inductance upper path implementation. I an
embodiment the plasma processing system may be a capacitively-coupled plasma (CCP)
processing system. Processing chamber 300 may inclode a confinement ring 302 configured
to surround the periphery of the chamber volume where plasing is formed (/e confined
chamber region 304), Confinement ring 302 is similay to confinerment ring 202 except that
the upper part of conlinement ring 302 has a shoulder feature 330

16036} Similar to FIG. 2, an upper elecirode 306 and a bottom ground extension 310 may
also defined part of the periphery of confined chamber region 304, In an embodiment, upper

electrode 306 may include a profrusion {a shelf feature 332). Thus, when confinement ring

8



100401 In an enbodi ment, instead of a shelf-shoul der arrangenent, an upper
|l eft side wall (364) of confinenment ring 302. may be sl oped (as shown in
FI G 3B, WO@Gn1133g34and FIG 3D). I n an exanpl e, upper | efPCTdiSd@omwsishl 364 of
confinement ring 302 nay be at an angle less than 90 degrees. Simlarly, a
portion of the right side wall (362) of upper electrode 306 may be sl oped.
In an exanple, a portion of right side wall 362) of upper electrode nay be
at an anghe u%@\%ﬁ B\rer&ahﬁndaomd{%@ HRESs kB WSw céhiBaRe 60y TBY nhe v hey Hﬁd bet ween
the two side walls to enable the exhaust gas to be evacuated. The

conduct amgecabedatgyd bete émsluamkeﬁ bpjeraaousd pepsigag 186l e Bl ekhtﬁrpl e, to
reduce th@oggnggpﬂ%ggq«ﬁate confinenent ring 302 may be noved vertically
downward to feduce gap 360, thereby increasing the pressure within confined
chanmber r@}i7bRPugtsubirate 3@§eﬁ§l®gwepsﬁéﬂyi"ﬂm¥?riﬁo\,ﬁ@ab@a\takiebleﬁmtmuame rate,
confine ver I rease gap 360,

t her eby eé?égggﬁgQ%ﬁpyy¥€§gﬂgéﬁﬂﬁiEl%k§%${¥ﬁggW%%gﬁﬁr%ﬁﬁg§ﬁ%n 304 (FIG
3D). 1004&drdiied am mnﬂmgnrgemﬁi\ (@}évemar th8 26iidsn EW fabecionphay@drioniol | ect
pressurqug h 0; uhl ce O 3){1« L!O d D& on ﬂ? Pﬁne\ hp ;l %{ue ure data may be
sent to A prodist oA Vet EAF HEY En% t angershEris2g as a stepper
assenbl y, cuﬁit@%ﬁuﬂw{l’el Jn@z af plangsnenay b dmge;&nn c.amal.mﬁms:mthnnt 382 pr essure

| evel has traverég pr ﬁg i ned thresy g range, the set of p gr ers 322
may be mivEd HEC J‘B’é‘t‘”‘ BT RSHERO IR 363 0Ra W Podieth o 18 lar to
FIG 2, ingrréneeriabslilde faurabid @ashsonepretintihes gelilfest:t or efupgat a, the
analysis'? qg a, and the adjustnent of set of plungers 322 may be

per f or med'SAEP Ml cal |y without human intervention. [00421 In an

enbodi nenbe3se andd e Ment, mg;g y BOAdFRY 31 NGhUER e BREME WK ETIRds0kBen350. The set
of slots én) may provide a dltlonal pat hs for exhausting as fr nt t he

confined ¥ %ﬁ%&ﬂﬂ?‘%@ﬁbﬁw%% eI "l‘%@‘é’k%&hﬁ?}% omgoEetn | engt h
or may h%mmsmﬁfo%mh sInBOSRPamT e a‘ﬁh@ﬁ&h&@%e@ﬂh@%’.@ﬂy or unequal l'y
spaced. The |length and cross-sectional area of the slots may also vary. In
one enbodf$2hin anpRer gebodingnt.gpapt Bl by 37 hehy b edifugh sdh fagiorqreatse
detection, of . ?@mdpcﬁﬁq{]}d&@m@% (R ABGRE A, (FEBSRe, R?»Qmmw 143&9&!3!3' oyed

to capture en ata duri substrate proce33|ng

enmbodi memt! wissnhduremsture PR30 self ibere il wféw*t@bﬂﬁahagba\pﬂm%x

confine o ter < d peyf.orm pressure
controlnggﬁﬁgmﬁéﬁegﬂa&% ugghﬁﬁﬁaﬁ §ﬂ§ q?y“gefgﬂg R%Ga“%ggl e reqU|res al
conponentrssuld dolty prtla? o clegsd n \sd}lﬂ:aﬁhé)mmo siprcs tsactcmbntangm duoy Wi’gte!smeu

executio Jn hi £ vir 215QNf ring 302
may be. poiep St a8 ehub B idiner o PR PR eh e SR AETBRE A8 o7 i ne
statlonamymm@mumhmmnnmyohe at a position that mnimzes the pOSSIbI|Ity of
pl asma u i nenment ... I n an. epbodi,nen valve such as . al,ve 352 may
be ool oy G601 TS el H5 80 wfabeestike ein e el A 431 egi on

304. [0045lci4)ésmfmmmnhi @mml,u GOMelea EARES ﬁntze(;i 5B &ﬁ@em edd ByG. rwi; only the
cross-sectiongl |nensig? P Q he path but also the g q g sgacing of
the pat h.1? B R530MPIio fRPCE|ed sideg: “%%E?‘i’ﬂf’%&‘%f‘“hdw ‘&‘*‘uh‘i ff‘ 32 Bele 5t Piement
ring arrangeseant siBYarkRes pamboyed: HehigRiaRas (1d2eof @net he@bdé he pate to
perform pl asma confinement and pressure control 00451 FIG 4 shoms in an

enbodi mertored PRE SRR RIDBRION ! BRYskle selictariupt lietdeanfient geirele

conf i nemeityidk LAY 0BLEARICTRAL o Wh Mond RIBGEITREE NRMREL40810E a pl asma
proceSS|ng system I'n an enb nbodi nent, the pl asma proceSS|nP systemis a
capaci t i vB#J< dpapiaay gpt wdreviceny. Hﬂo@é@émg gipspahe copwalicd Ok atiMeing] t uati on
wher ei n, gﬁ{,(@‘iﬂ@m@m %M&é&u%@g&x&&ﬁk@gﬁPEQ&%&%@ rih b U* Phaf (aQ&%&ﬁ! ng
chanber ﬁU During substrate processing, plasma is formed above the

subst r at eettigaipedoborrdp ehivngsapTo04bdrely wonisimehemesspiengtigogoniiigeenpl oyed to
surround \ ra ) in an
enbodlnen§nﬁ&£ &ﬁngﬁ?gﬁbO%¥r§hﬁgﬂ&9ﬂ %g%%%ﬂ rh1?§§R?%'£$g?&§w4%§%flnenent
ri ng 4021m§3a“sny@temumjmmM£dxcwmﬁdnengwbegﬂngﬁhﬂbmﬁyéﬂymﬂmgﬁwnenent nag
402 may ext RR qctr 0 ownwar d past the top surface of
a bottompwrsolﬁga“{éifgtcgﬁéﬂegn aﬂ 'T(fé‘ 3%%%?13\ ?’128 FIG 2, both gap 458 (distance
bet ween Ieft side wall of conflnenent ring 402 and right side wall of upper
el ectrode 406 in FIG 4) and gap 418%(di stance between |eft side wall of
confinement ring 402 and right side wall of bottom ground extension 410 in
FIG 4) may be at a fixed distance. To control the conductance rate of gas
exhaust, the length of each of the paths (412 and 414) may be adj usted.



100481 In an enbodi nent, the exhausted gas may be evacuated from confined
chanber region 404 by noving confinenent 402 vertically (up/down). As can
be seen fwornH¢3si4ton 1 above, as the |ength of the patRCTiuS2)10i0p@DEASES,
the rate of conductance decreases. In other words, as the path | engthens,
the resistance in the gas flowis increased. As a result, |ess gas may be
exhausted fromthe plasna generating region and the pressure within

confi ned j6hiapes: &Rl QtﬁlrlﬂQ4L1{§§b’3”isrlﬁ{\Q%%%xplL;lc@@ﬂ’)gsoikce‘%x&@nﬁ'ﬁ. &8, RRMKeci ated
fromthe fore oi n paths 412 and 414 may have countering affect on one
anot her . tr}wtfag tb‘x%wplcémﬂavéﬂcéhﬁ PRBHERR Y40 19 S Pipvied VoEedi cal |y
downvar d..,d ROk AMAT AL, 414 L SIGLAGRT, HELAASHURLLIHRY, smfi nement
ring 402 and bot't om ground extenS|o 410 l'e the portion of %

bet ween @hilriiz dd heerdskneivesithas imgrsad2 p@:ﬁ@rm@é ;dershelde@tgeo@@\awép hasﬂq

h 29 , g aNce 0L, )
snor t ened, % e HRULbagh % AERINSE B0LAY Bl QLA RRYIr&HS, finr cases

det er mi niepdrodimenioudeat cbw:c@ﬁntuetiameeo?fémm?ﬁ analgondi theumuhaﬂmbmmegmbn 404,
e G SR R e G R

possi bi | |10@4’§)iu arariatinkant, yoniimetlae r0@ridn atag ietude aheod ok Rdtsidpeihopat h (412) .

[0 20 XTI S0 5300 A SRS COLLASTRDN 8,402 T, Sveh 1Rl

of confi nrenentn & ﬁﬂ@sﬂé@&nﬁﬂﬂwdwhﬁs hingltd eq@hide kabhup pey 1@&;&13;;@@:@!&@&% remai ns
the sane;_thereb eepl‘n the c nductan e E}Sﬁ in t per palh (412) to
o) T‘aﬁ‘ ‘n‘“*~

be rel atﬁé‘&l’?“ﬁ?’fﬁﬁ%‘fﬁ@%‘ﬂ‘ o HISHPME 9e- de I phgeRidial | rate of

conduct anfe HBRYaRe60 Nhbad bashdierdhaIsd bNgot: SWREcRAL B pdh4s :400RL1 I n an
enbodi rrent confinement ring 402 may be attached to a set of pl unigers 422

at the avaierim o Ph‘?%&‘l’i‘ﬁ‘éﬁ’ﬁ‘%pﬁélw%m Ky Yt hean bgerlopd Hrpige ¥ depends
upon the, BH}W@M&T@%& QAGRNMBNspQi nts. The set of plungers may be noved
concurrentl to adjust the vertical portion of confinenent ring 402.

Simlar tedR] & ampembedipent icanipumpeirtiecal M ve peploy et e angarnansny24 (such as a
Stepper assehlel: witic AW L ABcATOARI ST BE cnflted henelpl.Qygdhit o control
t he nove y N L . Lﬁ u{ﬁué{rﬁs 422 16‘82 iu tﬁrlgg%“{en}f)f Hﬁﬁent )a f eedback
arrangerrémmsﬂdthxbvemwmid’eedn [mhahpledbgeike garangdiemborray Withel ide a sensor
426 that 5 e I o \ el within
confined! ?Eﬁ&éﬁgﬁ Lﬁrgg%e?}éng%%ﬁmg hgﬁﬁé@{égg\?&é&?gﬁ ! ehsugé %erf]i%ﬁ l(e)g%rem si on
verti cal enpovement carmamngs mgﬁﬁﬁ@m f)fopﬁ\amb{y&msazedefex hined priogegsiongotat a

2; g\érertsgsféxgﬁ I&u@ ngd sllaéfgis gnﬁugm lpi.tﬁ %&é@(h lﬁzn”?%h?ﬁ n”Dpo%sz)’xgHw'lng' ! Ynl n
an enbodipimem umamﬁh_mt mnm mﬁmﬁ:hennmaﬂ\e@m of aof*u datais2ting bar&aipym& of data
and the ad%l{ﬁsﬂtt nt _of f " E ‘8 ec{‘a ]ﬁ é perforned automatical ly
Wit hout WU FIEEFVERES B P T'oTH % RORSdREEYT ent , confi nement ring 402
may be emnmya@l afolerfoariags, @inam@cmi is ARERAL bywhi bely 8k ek tdtiahalconponent
may be enp erformpre re control . nsi_e,_L_e I uatlon

vvherel n; ‘{f‘B‘r‘y@Qé’ ’I"&“ﬁ’“?ﬁgﬁ 1ﬁe‘ﬁ? e pRE SRaFe Egﬁﬁ ; &*w*‘f‘ﬁlr“ a PF ocessi ng
chanber tecemb@essctfa@tamﬂ@aweaibtmrmanézhememmteh@n vQfy Heféﬁxp[c@@d Pehade thehi s type
of environnent, confinenent ring 402 nma positioned at a predeterm ned
st at i onar§pe Bbglﬂﬁ SR “"Ph@o"b‘?%'&é‘t‘b‘rﬂﬁﬁ‘ﬂ‘é’&“ %ta*tn*bwgwmb% tion may be at a

posi tion k@) Fit.ni MHLE S LhEnRRAsSPbLE th ¥vBfiich] ASTR-HARARTENENBN b ded AN
enbodi msnt a valve such as a vat valve 452 nmy be enpl oyed to adjust the
pressur e SPENASTIeny X’E%“ﬁf"@&ﬁ*f’f@?‘h‘éﬂ‘“éﬁﬁﬁ%éﬁ*m&ééﬁ%’?ﬁ Afhol < {iﬁ@mmlwsm enmbodi ment ,
confi nen’%(ﬁt{u{l' Hﬁm‘tﬂ%o%%n@f:i@ \U&Qﬁqg LX&%Q![M lléiﬁ{%r}@. yg'ﬁ —s_%ul}ig@ ;.ﬂ@fﬁ'ﬂt ed wth
a set of ots, as shown In renent|one besi des si ze and

| engt h ofCE ﬂbi“pﬁbh@i’ f\@tunexchmé@uihgﬂi@a@nfw}@mua fororhinplech whereis beiagi on, the
nunber of [ be a
factor |ﬁ7r(%%§e\lg§‘o&§1gﬁ gggg%g@%g%1§%r%¥§ ﬂ}ﬁlaéesuﬁ&aleg%ﬁf%g?\e‘ﬁggﬂﬂ??ér{&#%gz may have
f our sl otaboyeBB2sub50uUs toFOBHmarichif08) . Thus i nstead of only two paths (412
and 414) being avail able for exhausting gas from confined chanber region
404, additional four paths are available for evacuating the exhaust gas,
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[ 00551 In an enbodi ment, the conductance rate of gas exhaust may al so be
controll ed by adjusting the nunber of slots available. In an exanple, to
reduce twocondussisance rate, one or nore of the slots megThS2@oosked to
prevent- the gas fromexiting confined chanber region 404 through the paths
provi ded by the slots. In an exanple, slots 502 and 504 are positioned
bel ow the top surface of bottom ground extension 4 10. Thus, only slots 506

and 508 3pyspualo hﬁx@nini Saeahavshpbhe zgaﬁmfuh@m@{afuhn%%nﬁhanh% (F.£gi on 404.
In other words, as confinenent ring 402 is noved vertlcalry down, slots 502

and 504 wayulsd chitgex B iamyionb it Srargdinat Exerersr ernline dhe plesg. SESERES t he
pat hs throggh c&k&k&ﬁ%u@%ﬁhsﬁ%}a m{‘,%d c9zﬂ9x%£m&en&V@ioh%@uewﬁs%u&)ﬁ@cUat' ng

t he exhaust gas from confined ch Yar region 404

been di scirggEdmian extedhiidroan tu@eEeﬂaatng A0G doveroved /st tht hms»ei Isdguoli hédimnm t he art
are a“ﬂr%ukhé%héﬂﬂﬂﬁhﬂn 1 is but one exanple of an equation .for

cal cul ati*ng the rate of conductance. Equation 1 has been utlllzed as an
exanpl e teEhowikhid(r 8] it gwshib pdibetonbelrs: @b:h?née!tivarti abredingBentlong 44hd n)

that may affect, Lhe W3 o?%:ﬁ Ofig%cto%dgs‘“‘r}gg Pt gh T?&L@‘r%{f‘g“esbeﬁa%”? ““életl on 2

enpl oyed ' “Jélcula conductan
belom/shomﬁaﬁluﬂ%ﬁﬁ&h&m@ﬁﬂa&ahmenuéquaﬂbexmhanomﬂwmmeuanpnnyéﬁJbb
calcul ate t cond ct anc quatlon

21 [00571%K ”’éu"h‘ tfdr i“é“*bf %8%19&??’5?1&’3’1‘“%‘%6%95% “‘%”&r\,\ﬁﬂ)‘.‘*"‘" “ﬂéi‘ v
vel oci t yafthetpaihe knesisd 4T ymdyeepenatdre; and at - mass of gas. 100581 As can
be apprecj at fro the ffirgoing, one or nore enbodi e of the present
ety AR ATE SRS L R o A i

uni ti zed r&Qf A(RQﬂ'ﬂﬁktx u{* | Qg findr@r SONABHEHBNGR/Jahe ABY%nDe stmnrgedqbyoyar yi ng

t he nunber’ of pat h the size of the paths, and/or the length of the paths

avai | abl €,3® ﬁhd"“t fig! qﬂwﬂaéﬂ *fwd&ihbwrem%hghq% odeddgrianesRgriske ARkt al

conponentg,@f & heHMk RdhkQ, &@E&%ﬂkg mhet e M6 PRcRhseR! AFARestRNESs RATENT
and/ or pressure control wth the plasna generatlng region. Since there

are fewernyyge gakiupiad f‘@@ﬁ‘p‘dﬁéﬁﬂ@*”?‘h‘é‘%ﬁ&*tﬂﬁ geldhe pasurrerEnt coiined ar r angenent

is nore rglihable@andithg §9ske of maintaining and servicing the unitized
confinement ring arrangenment Is |ess expensi ve, 100591 Wile this invention

has been |88 s badbd appreeiaig fisfn @eﬁé%ﬁ’ﬁnbp?@lﬂhe’ﬂ@@éd #hbouli myaceynietiiere are

f"ht erati Qe RERIM AL OfSm RNHHIE WLYAERE R rinMAbE R el WAiENIN the scope of

downward, the portion of path 414 lengthens batween wnitized confinement ring 442 and
bottom ground extension 410 while the portion of path 412 between unitived confinement
ring 402 and upper electrode 4006 has shortened. As a result. the conductance rate for lower
path 414 increases while the conduciance rate for upper path 412 decreases. Thus, In
determining the overall conductance rate for confined chamber region 404, the conductance
rates through both paths may be considered.

80307 In an embodiment, the configuration of confinement ring 402 may nunimize the
possibility of vartability in the conductance rate in the apper path (412}, In an example, the
configuration of confinement ring 402 may be such that as confinement ring 402 1 moved
downward, the length between the lefl side of confinement ring 402 and the right side of
uppar elecirode 406 remains the same, thereby keeping the condactance rate 1 the upper path
{412 to be relatively unchanged. In this tvpe of configaration, the overall rate of
conductance may be controlled by adjusting lower path 414,

18031} In an embodiment, confinement ring 402 may be attached 1o a set of plungers 422 a1

the available attachment points. Again, the number of plangers depends wpon the number of

81



I nvention"Al t hough vari ous exanples are provided herein, it is intended
that these exanples be illustrative and notwth respect to the invention_

[ 00601 AIwO,20t1B834i4t | e and summary are provi ded herei n fPor/usemveni4ence and.
shoul d not be used to construe the scope of the clains herein. Further, the
abstract is witten in a highly abbreviated formand is provided herein for
conveni ence and thus should not be enployed to construe or limt the

overal | qaye_%ﬂi;,h%unw&ea & pﬁ?&@&@%}%@@e by uﬂ%n&l@ém o ddfust 1'1!@&&@[{’{‘ "set- is
enpl oyed herein,” such termis intended to have its conmonly understood

mat hemat lﬁé“éﬁmﬁéﬁm“ﬁ@mﬁé”@év‘@ Spailg to Bife 2. bpreprgpe VetHem Yemeeénber . 1t shoul d
al so be Q9 é@t@mtg h@%k%%ﬁ & ?&Wﬂ@” edrtﬁg‘til r}()e; aWﬁnﬁflt L‘I@ﬁ Inﬁq% ting the

nmet hods and ‘appar at uses o resent invention.” i's thefefore intended
that the Eﬁtﬁid}gw«amufa@p@mewu@hm ret (hehinptred Pt et ed as i ncluding all such

alterati 16052 @ﬁa{en'@ﬁ‘it%hin?&? 1 (38, GAUL r\{f%é%f‘ a%&x?\l hed""'ﬁz@f&dwﬁ ”‘ie spirit

and scop resent ‘i nventi on. i's clained
arrangenenhmﬁnmnwenhnﬂn&n@mpwe§§®ﬂ@tmmyﬁaﬁm wwda3pﬁbne@smhgﬁtuhanber of a

pl asma proces ng ur in rocessin [ i d arrangenent
conpri si r?éeasu l&\ W lX}Ign &G 8‘?({ ch gxbpr regic §i5~$ gfiﬁ‘ p:esqme Laama:», Fé senfio

precision ver uc,a.i movement arsan genwm 424 for analysiz. I the processing data lraverses a
thveshold range, set of plungers 422 may be moved vertically in order to change the pressure
fevel within confined chamber region 404, 1In an embodiment, at least one of the collection of
data, the analysis of data and the adjustment of set of plungers 422 may be performed
agtomatically without human itervention.

{8033} In an embodiment, confinement ring 402 may be employed 1o manage plasma
confinement while an external component may be employed 1o perform pressure control,
Consider the situation wherein, for example, a recipe requires all components within a
processing chamber (o be stationary daring the execation of the recipe. In this tvpe of
environment, confinement ring 402 mayv be positioned &t a predetermined stationary position,
The predetermined stationary position may be at a position that nunimizes the possibility of
plasma wnconfinement. In an smbodiment 3 valve such as a vat vabve 452 may be emploved
to adjust the pressure level within confined chamber vegion 404,

[6034] In an embodiment, confinement ning 402 may additionally or alternatively be
implemented with a set of slots, as shown in FIG. 5. As aforementionad, besides size and
fength of the paths for exhausting gas from a confined chamber region, the nuwber of paths
(n} and spacing availuble for exhausting may also be a factor in the conductance rate. Inan
example, confinement ring 402 may have four slots (302, 304, 506, and 508). Thus, msiead
of only two paths (412 and 414) being available for exhausting gas from confined chamber
region 404, additional four paths are available for evacuating the exhaust gas.

{8055} In an embodiment, the conductance rate of gas exhanst may also be controlled by
adjasting the mumber of slots available. In an example, to reduce the conductance rate, one o
more of the slots may be blocked to prevent the gas from exiting confined chamber region
404 through the paths provided by the slots. In an example, slots 502 and 304 are positioned
below the top surface of bottom ground extension 410, Thus, only slots 5006 and 508 are

avatlable to exhaust the gas from confined chamber region 404, In other words, ag

-
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a | ower el ectrode; a unitized confinenent :ring. arrangenent,
-wherein said upper electrode, said |ower electrode and said unitized
conf i nenmewO 20imgsamr angenent are configured at | east foPCIOIsc@unsisng a
confined chanber region, Werein said. confined chanber region is capable
of supporting a plasma for etching said. substrate during substrate
processing and said unitized confinement ring arrangenent is configured fix
confi ni ng,g@letheR! @R WU &15‘\*6’& &@M&a@&ﬂfm 064 soL haMRNa R RRed BNGiom  at
| east one plunger configured for noving said unitized confinenent ring
ar r angemeFtan gxignsiardic & adestBabs prbstibroash s St ade¥d magme lofeedbd i r st gas
conduct aneq BRIG: ARl SHEeRGLIAR, FARUHEHRRERRRL Aol 4Bg! f or m sai d
' pressure control wherein sald i rst gas conductance path is fornmed
bet ween 485! m&pﬁeﬁ elhe@tﬁegr@éhaﬁ@dsrawéﬁuunmm@doxcbn!ﬁpwgwemiew ﬁiﬂ@edanr angenent
and sai d ge6o g&,\g ﬁ&?@ﬁk WL RN GO, PR bR fe QT E?an@&{l‘é@eﬂ $ g n QU or
el ectrode an singfe unitized ring arran 7 The rrang enent of
claim| Wh&h@mnuséﬂdmgsddmdbgmsmbonﬁu@nanmgmmabhnk§mﬁ€mmﬁﬂmb®MMeen a bottom
surface f sai d |zed rin rface of
o o owdlre S PUEPHOl T Siu P I R ot A s RORETE DB S b3k &
botton1suhba@@hm&i@&nﬁahmnham&dﬂemnﬁunmmeﬁimrmm@parEamgemﬁhﬂoﬂwambaps sai d
top surface of sald over el ect rqq%k‘wh rein said pressure control wthin
sard” confrsir ERamBLe Tyt Sos PR SEURRERSIRT SRR one
pl unger vertlcally to aq1u 1 thg W dt h—of said eggnd gas conduct ance path,
3. The arrangenent 8f cldi #hef & n"dai d unit Fconfi nenent ring
arrangenent extends fron1sa|d upper el ect rode “dpwnward past a top surface
of said | ower electrode suéh™% Hat’sdid second ghs “dBnduzy%nggfpath is
fornmed between a left side wall of said unitized confinenent r
arrangenent and a right side wall of said | ower electrode, mhereln sai d
pressur uganhoah Wbl orsflthaRah DedGhETbetfRal 0L, PLobERA, DY Tovi ng
said at l'east ©ne pl unger verti cal t th of saird second
gas cond&bt@meeTpaEMpmmnw thnannamgément of cIa|n1I mhereln said first gas
conductﬁg Snltzed
confi ne Ppert el ect r ode,
wherein s:aaeduqm;ﬁssm By ae)mztm@ﬂ aomﬁmdmam s@i dropgnduneWith hawbeed coafhanen s

8‘%8?%5 (_Lxr{ E?e \gsﬁrcuamd t?mmv\@ & Pm uom g%'] {Jm_ m dmm_ L?’l}‘(ﬁdi{ﬁ]bﬂi% mij{gu,

ring, the conductance rate may be managed by varying the number of paths, the size of the
paths, andfor the lengih of the paths available, and the ke, By simplifving the design, fewer
mechamical components are required to perform the function of plasma confinement andfor
pressure control within the plasma generating region. Since there are fewer mechanical
components, the unitized conlinement ring arrangenent s more reliable and the cost of
maintaining and servicing the unitized confinement ring arrangement is less expensive.
160391 While this invention has been described i terms of several preferred embodiments,
there are alierations, permutations, and equivalents, which {all within the scope of this
myvention. Although various examples are provided herein, # is intended that these examples
be tlustrative and not linuting with respect o the vention.

6060} Also, the title and summary are provided herein for convenience and should not be
used to consirue the scope of the claims herein. Further, the abstract is written m a highly
abbreviated form and is provided herein for convenience and thus should not be emploved to
construe or limy the overall vention, which Is expressed in the claims. I the term “set” s
emploved herein, such term is intended to have its commoniy understood mathematical

meaning (o cover zero, one, or wore than one member. [t shouald also be noted that there are
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provi ded by noving said at | east one plunger vertically to adjust the

| ength of said first gas conductance path. 5. The arrangenent of claiml
wher ei n swi0dof138344gas conductance path is forned bet we@nTaSRIWAH50401
protrusion of said upper electrode and a second protrusion of said unitized
confinement ring arrangenent, wherein at |east a portion of said second
protrusion overlaps said first pro trUS on, wherein said pressure control

Wi thin saif,6eahiiRed Shanhelnl86100: hﬁzh@&goaﬁu@gﬂué}a{%mwh@gn,%k Ghvahicheast one
pl unger vertically to adjust the wd said first gas conductance path.
6. The arfbiayerenintgiled bal e follphéreppengded Né‘é‘mméﬁ“ﬁ@ﬁqd@h gfudipergligheh si de
wai | of 3&4{1&@%&1}@&1&9 rﬁﬂ%qﬂn?al@h%% ff\l'i (ahindROLR gﬁlﬂl 3@l sch a&ﬁth@j}ﬁf@%ﬁ“ on of
a left side wall said unitized confinement rin arrang s at a
second angpeet®uch that said first gas conductance path is forned between
sai d upper electrode and said unitized confinenent ring arrangenent,
wherein said pressure control within said confined chanber region is

provi ded by noving said at | east one plunger vertically to adjust the width
of said first gas conductance path, 7. The arrangenment of claim 1l wherein
said unitized confinement ring arrangenent is conprised of a single ring.
The arrangenent of claim 1l wherein said unitized confinenent ring
arrangenent is conprised of multiple conponents conbi ned such that each
conmponent is nonnovable relative to one another. 9The arrangenent of claim
1 wherein said unitized confinenent ring arrangenent is made from a
dielectric material. 10. The arrangenent of claim|l wherein said unitized
confinement ring arrangenent is nade froma conductive material.
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11. The arrangenent of claim 1l wherein said plasma processing systemis a
capactivel ycoupl ed pl asnma processing system 12. The arrangenent of claim
| furtherwOrelwdsssg an automati c feedback arrangenent ceofriuseeiedsedl | east
tbr nonitoring and stabilizing the pressure within said confined chanber
region. 13. The arrangenent of claim 12 wherein said automatic feedback
arrangenment includes a set of sensors configured for collecting processing
data about pressure vol ume within sgjdyagnfined chanber region. 14. The

.......

arrangenent of claim 13 wherein said automatic feedback arrangenent
|ncludes\%hbwe@P@¥%h vertical novenent arrangenment configured at |east for

receiving sai %H&Q&%ﬁnﬁhﬂ% HRkAnint PR 8R!l dndbt in a%fxocﬁ%ﬂﬁqliﬁmb@%@l éizxL;HQ sai d

pI’OCGSSI ng dat a etermnim,, a new pOSI Ion TOI’ sald single unitized
ring arr a}ﬁ@eﬁev@tS\ ‘»texzkQuru’rmasssm@m@mhﬁr@t sagd arampdmesh epradisigiai d uniti zed
confi nenment %9%3%{&ggg@?e includes a set of slots, wherein each slot of
said set of sf IS configured for providing an additional path for
exhausting gas lfweo rtesiaidd: conflned chanber region wherein the availability
8]; ; fial:gl Iesf: h gllll%gifeds wnfd ﬁemem T ¥xan oemeﬁg xﬁxe&‘em xfud ll{%@!st;[}EL?l csefe sdi'ﬂl RA&!

electrode and said wnitized confinement ring arvangement are configured al least for

surrounding a confined chamber region, wherein said confined chamber region is capable of

supporting a plasnia for etching said substrate during substrate processing and ssid unized

confinement ring arrangement 1s con{igred for confining said plasma within said confined

chamber region; and

at least one phinger configured for moving said unitized confinement ring

arrangement in a vertical direction to adjust at least one of a first gas conductance path and a

second gas conductance path to perform said pressure control, wherein said first gas

conductance path 1s formed between said upper electrode and said anitived confinement ring

arvangement and said second gas conductance path is formed between said lower electrode

and said single unitized ring arrangement.

2. The arrangement of claim 1 wheremn sad second gas conducilance path is formed

between a bottom surface of saxd wintized confinement ring arrengement and a top surface of

said lower electrode, wherein at least a portion of the width of said bottom surface of said

unitized con{mement ring arrangement overlaps said top surface of said lower electrode,

wherein satd pressure control within said confined chamber region is provided by moving

said at least one plunger vertically to adjust the width of said second pas conductance path,

3 The arrangement of claim | wherem said unitized confinement ring arrangement

extends from said upper electrode downward past a top surface of said lower electrode such

that said second gas conductance path i3 formed between a left side wall of said wnitized

confinement ring grrangement aind 8 right side wall of said lower elecirode, whevein said

pressare control within said confined chamber region is provided by moving said af least one

plunger vertically to adjust the length of said second gas conductance path

4. The arrangement of claim 1 wherem smid first gas conduciance path 1s formed

between g left side wall of said unitized confinement ring arrangement and a right side wall

of said upper electrode, wherein said pressure control within said confined chamber region is

I3



16. An arrangenent for perform ng pressure control in a processing chanber
of a plasma processing systemduring processing of a substrate, said.

ar r angenew0 200383481 ng: an upper el ectrode; a | ower el ePCTa$e010/050401 a
uni ti zed confinenent ring arrangenent, wherein said upper electrode, said

| ower el ectrode and said unitized confinenment ring arrangenent are
configured at least for surrounding a confined chamber region, wherein said

confi ned \chafek: o ReH.QRidi a8 1c6ABADNIELQL vSURRONS h)G: RePbART® S0 8L ng sai d
substrate during substrate processing and Said unitized confinerfent ring

arrangenéﬁwmtwéuﬁ@ﬁflgured for confining said plasma within said confined

chanber r\eg' Ofthe @rm8@n\4@|0y8mﬁqop& h&yl'b%ﬁtd@itm %at%t)dug{mu ﬁgﬂ rs%ﬂ nk'ag pressure

L,
within said confine egi on, 'Tearrane claim16
wher ei n ézemerexsailgsastn@c;mtueftsatdc@pcpa-ﬁaqm@ Gﬁléﬂﬁwlﬂb@t&m@w @@mﬂl wipped el ectrode

and sai d .yl # 1@913::91%%!&?%‘3{3311 xlepg{tle%@ ga 1!01;1% v@@‘%&?&%?&sﬁﬂx Ko gﬁh

providing a first route Raus rom said contined
region. s uﬂmemamnan@mnmngmbmuﬁhmmnmmv“wherewnmafmﬂ&bmdhga&ﬁmumductance
path is forr

v eg by Dlovhe aid ffis (L& e?%r mgl {4 (gl, b%gle m@\ 1 (%S*H(g S gnf | nement

ring, saifth'e ﬁ& é§ &on h & ﬁ Yt R pFovi aitg ite¥¥or

exhaustlmgmﬁamdugﬁspfron1sald confined chanber region. 19The arrangenent -

of clai m616 f LIL[uE :r\]r%rnufimqgnlig ‘\I.hnl 1] \,Q 1331%%{’@ :[uli g p}csr?uenq g??zﬁ ehaf rssr;;igrxlglﬁn?smd

upper electrode is at a first angle and at least @ portion of a left side wall of said unitized

confinement ring arrangement 13 at a second angle such that said first pas conductance path is
formed between said upper electrode and said unilized confinement ring arrangement,
wherein sard pressure control within said confined chamber region 15 provided by moving
said at least one plunger vertically to adjust the width of said first gas conductance path.

7. The arrangement of claim 1 wherein sard unitized confinement ring arvangement 1s

comprised of a single ring.

& The arrangement of clatm 1 wherem sad unized confinement ring arrangement 18

comprised of multiple components combined such that each component is nonmaovable

relative o one another.

9. The arrangement of claim | wherein said onitized confinement ring arrangement is

made from a dielectric material.

19, The arrangement of claim | wherein said unitized confinement ring arrangement is

made from a conductive material.

1}, The arrangement of claim 1 wherem said plasnia processing systent is a capactively-

coupled plasma processing system.

12, The arrangement of clamm 1 further inclading an automatic feedback arrangement

configured at least for monitoring and stabilizing the pressure within said confined chamber

region,

13. The arrangement of claim 12 wherein said avtomatic feedback arrangement includes a

set of sensors configared for collecting processing data about pressure volume within said

confined chamber region.

14, The arrangement of clamm 13 wherem said automatic feedback arrangement includes a

precision vertical movement arrangement configured at least fov

i6



configured at least for nonitoring and stabilizing the pressure within said
confined chanber region. 20.The arrangenent of claim 16 wherein said

uni ti zed wonthivmsgaat ring arrangenent i s made from at | @astuSene/08640n
dielectric material and a conductive material,

recerving said processing data from said set of sensors,
analyzing said processing data, and
deternyining a new position for sakd single unitized ring wrrangement.

I

L

The arrangement of claim 1 wherein said unitized confinement ring arrangement
wicludes a set of slots, whergin each slot of sawd set of slots is configured for providing an
additional path for exhausting gas from said confined chamber region, wherein the
availability of said each slot is adpusied by moving said at least one plunger vertically.

16, An arrangement for performing pressure controd i a processing chamber of o plasma
processing system during processing of @ substrate, said arvangement comprising:

an upper electrode;

a lower electrode;

a unitized confinement ring arrangement, wherein said upper electrode, said tower
electrode and said wnitized confinement ring arrangement are configared at least for
surrounding a confiped chamber region, wherein said confined chamber region is capable of
supporting a plasma for etching said substrate daring substrate processing and said anitized
confinement nng arrangement is configured for confining said plasma within said contined
chamber region; and

a valve configured at least for controlling pressure within said confined chamber
regiom.

17. The arrangement of claim 16 wherein « first gas conductance path s formed between
said upper electrode and said unitized confinement ring, said first gas conductance path
providing a first route for exhausting gas from said confined chamber region.

18, The arrangement of claim 17 wherein a second gas conductance path is formed
between said lower electrode and swid wntized confinement ring, said second gas
conductance path providing a second route for exhausting said gas from said confined
chamber region.

19, The arrangement of clam 16 further including an automatic feedback srrangement
configured at least for monitoring and stabilizing the pressure within said confined chamber
region,

20, The arrangement of clamm 16 wherein smd unitized confinement ring arrangement is

made from gt least one of a dielectric material and a conductive material,

y—
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