METHODS AND APPARATUS FOR WAFER AREA PRESSURE CONTROL | N AN ADJUSTABLE CAP
PLASVMA CHAMBER [ 000. 1] Advances in Pl asma processing have facilitated growh
in the sem conductor industry. The semi conductor industry is a highly
conpetitive ma¥Yk¥PY10¥HE ability for a manufacturing corrpaﬁ?T/fWU??éB%i%‘?e to
process substrates in different processing conditions may give the

manuf act uri ng WEAOIL, ‘?ﬂﬂ%@#g ?mem;@rxsm%tgpg@ﬁe ; hoggtﬂ;@@

conpani es have at ed ime and resources to'l s "and/ or

arrangenei ns f orCONTRODINSHADSADIES PABIE L AG PL MIWW@MEFWF ocessi ng
systemthat. may be enployed to performsubstrate processing nmay be a
capaci ti vel ¥¥8alpl ed - VAR In(IEERP TSP e S8 TGt e thp basinendpeioces si ng

system may e, bul bt Lo ERRRLE REACERSI RGN R diBN0R0k: PHOGERS BAr Aol or .

However, in recént years, pes of devices e processed have
becone nor emgmfmums}@ameuw fahﬁahitw PGS srxfebtwmsen @r?femnwomnmsdwmt rol .

For  SXaP! BVl GE%AEI 0BT ASEI5CE, ALEGRESONbOR ST O e

features an “rr'éy requl re nor ecl se contro asma’ parama ers, such as
pl asma densidypaandbarn kedcamad ook asguibdgo sdfbst\rza@équfami mbzetataemmfyme“bzd :

Pressure cont E&'lwoqf ttrge vvag?a%rmwar ea in the etching chanber may be an exanple
of a process ppar&mﬁj fae Ing plasma density and uniformty, 10003] The

manuf act ur i i#go0f senﬂ@pmcm PLaotssEe ¥ seas: hamyaLibd am;sd};.eﬁ t@p@ﬁ}ﬁﬁsﬁﬁwﬁﬂm oyi ng

e conductisrgulh BB By PRat S EnE D PBR A oy rERaRbEs el TG, be
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L valve ai‘?:ﬁ%?m%a‘*@&‘é‘“?@“’dﬂﬁgﬁe&f“h":‘}%??? e b (e 15
attain preé’é%?%?y‘&%”ﬁ%?‘&f“"?g%‘p“ i E } "F@t%ﬁéﬁéf‘fﬁﬁéﬁ?‘wé?éﬁﬁi%ﬁi%?éﬁt’ﬁ(tiG ns M

the pl asma iR 8eshhRersCheRefasnAl e ahd vakymay «additd aBal alreY forbBgy Pressure
in the plasm generatlng regi on_of the plasma processing. chamber (e.g.,

the regi on Y&HE APSEIEACEHBYT Y *ﬁé"mtﬁm%’i"é}éﬁ FeRs ARG TR SIS EY Ot he

confi ne”Entprdcbﬁ@%m@@%f@&uﬁoﬁ%ﬁdeﬁ‘:gtxQMd adlkistdng the gaps between the
confinement rings of a confinenent ring assenbly. Adjusting the gaps

control s t B¥O0F] ow r e mepuigsHERsT! SeRSOTETT fHracep FEs myoge e ftattnyodeeys on and

pressure heabies HaS 1B Sl :l;lg;rga QMET Blidine ctance out
of the pl g%%n%t% eh 1r'aat%ﬁg ¥r egild(c);ryl) r§m§ q(ﬁigpen ) on glé\?le%g%ﬁfaécilggggﬁ%?ncl udi ng

but not Ii ﬁﬁm@didti@ﬂf dereenl getasHf PEGPIRTIA ShisHter miay §icahbe meitsingéagt t he
gaps bet wegn dfies HAUMYEBRE sbp FO8e process. The predefined pressure may be achieved

through employing mechantcal vacuum pump(s), turbo pump(s), confinement ring
positioning anclior combinations thereof, as is well known by those skilled in the ant.

00047 Conventionally, a valve assembly may be employed to throttle the exhaust
turbo pamp{s) to attain pressure control for maintaining predefined pressure conditions in the
plasmia processing chamber. Alternatively or additionaily, the pressure in the plasma
generating region of the plasma processing chamber (e.g., the region encapsulated by the two
glectrodes and surrounded by the confinenzent rings) mayv be controlled by adjusting the gaps
between the confinement rings of a confingment ring assembly. Adjusting the gaps controls
the flow rate of exhaust gas from the plasma generating region and pressure may be affecied
as a result. The overall gas flow condactance out of the plasma generating region may depend
on several factors, including but not limited to, the number of confinement rings and the size

of the gaps between the confingment nngs.



WO 2009/ 100345PCT/ US2009/ 033410 [0005] I n view of the need. to process the
substrate nmultiple steps, each of which may involve 8 different pressure,

i mprovenent to the capability to efficiently control pressure in plasm
processi ng syStQHE¥10834f; ghl y desirabl e. SUMVARY OF | NVENTPERUS2000814The
invention relates, in an enbodinent, to a nethod to stabilize pressure in a

pl asma proces®iNg Chambrk. of Thaebelhestettd HEeS PROMEIOhRG A ABREGLB) ect r ode
and a |lower electrode for processing a substrate, where the upper el ectrode

and sai d | oWy TBPEE f dEHEef Biehis- BrARarigaphe wRehiBE oV EFcethacopirelgressure

nmechani sm confiisdi@dessh@ sIRGRANRGAlI Msigoipl e to one of the upper el ectrode
and the | ower el ectrode_ The nethod further includes providing a set of

confinenent rings and provi di ngtd¥dondr A¥EaNi'eM configured. to
mechani cal | yp6Qup! € Qe e RRLke1fEs GORdRSEBNE: kd RS tod li}?%ft%‘rﬂ%? ¥ ipfaur ther

includes deternining a plurality of' conductance curves ferent
hei ght val ugssigfpredeesighrdppber. dapmediof meluded mgvidoafi nprre plectridngrdpolsivei on
(CRP) of f kel MahHES Rk odkiDE 5 SOk Q fi Wkl GS, W the,different
hoi ght val des fop PRRRtraipe bt RR bPATRLL RO NN BULTHE ¢ e
Chanber gapi chagpersep.rmgd preidsizantfrermeyapimo carigufains metienighty ccaplue by offiovi ng
the first chani s el er.m ni.ng. 3L > pifset yal ue froma current
CRP usi ng ?ﬁ% : ggf tr%té E}‘“g?&l‘ Jﬁ% J,Qa{r(}h Qg%f&uufg{iﬁ“ ﬁ%‘ﬁge‘ Usd(e)ttm tﬁé"? H(’:C\g i RendRe “'rbftr‘i)gs to a
new CRP i n canfugpentiirgs pndpmniding ustagd theshisnstontRRedfofisehanially eodple B0V Ng
t he second yrechani sm_[ 0007 . above sumary relates to only one_ of the
iy enbodi TRt & SRR A End TR ees STRR e nt Py SRt R fended to
limt the scofmenofe tihes fanddftdnomigwhiiods dfshestimbardah doSe/kie hididnher ei n.

These and ot her .term.tes.of the present. invention wl] be. described in nore
dotarl bel QPR RE S bt e eb P E Ao LroRY TR HE IS Fie

conj unct i oRaiwkddy tehbarkiod: loamispg i ing W Fies heiBRlveRe %Sﬁﬂiiﬁﬂ}@&aﬁid}[k@ RIRAW NGS

[ 0008] The p]?e ent i,nge‘ i?Q. LS“ Ihqst r at e.d”‘b.~ vay of exanpl e, and not by
way of |1 nFPRREDSE B i PG ey s A G A e AP RES 2 B GR Rani € h
l'i ke ref er effeevii®@sak Suk e ERPLOING H¥cLAE S AR FusBRdihk Ber WRE SR HQP09] Fi g.

| shows, in accordance w th an enbodi nent of _the present invention, a

si npl i fi ed™8%HRAFEY gﬁg’ﬁ%%f}%@ CRIPYRESEIEghs st ‘éﬂ?égw Vejur Bomedngpibevi de an
adj ust abl eggap hehywesn an upper el ectrode assenbly and a tower el ectrode

assenbly. ‘ _ . , .
6007] The above sumnmary relates to only one of the many embodiments of the

inveation disclosed herein and is not intended 1o limit the scope of the invention, which is set

forth is the clains hevein. These and other features of the present invention will be described
in more detail below in the detadled deseniption of the invention and in conjunction with the
following figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008) The present mvention is Hlustrated by way of exampie, and not by way of
hmitation, i the figores of the sccompanying drawings and in which like reference munerals
refer to similar elements and in which:

f0009] Fig. 1 shows, in accordance with an embodiment of the present invention, a
stiplified schematic of a plasma processing system configured to provide an adjustable pap
between an upper electrode assembly and a fower electrode assembly,
[0010] Fig. 2 shows, i accordance with an embodiment of the present fnvention, 2
plot of confinement ring position {CRF) as a function of chamber gap for 8 predefined

pressure.



[ 0010] Fig. 2 shows, in accordance with an enbodi ment of the present
invention, a WD 2009/100345PCT/ US2009/ 033410 [0011] Fig. 3 shows, in

accordance with an enbodi nent of the present invention, a plurality of
erupt-1cl |y d%PrP&#%Snduct ance curves (which ill ustrat eSCEFRWIAIEe
versus confinement ring position) for different chanber gaps. [0012]Fig. 4

shows, in aggengance wit3a0s STROEARALNB] anleRGolMEBNEA B e & Bk PR:LE 16d
flowchart of a method 400 for wafer area pressure control wth adjustable
chanber gap Al BDEFAHER: DESCREOTHING O c ENBODI WENT S {1B61 3PrHhaapiesssnt

i nvention WichdnREWw,Re, degedd; Redifid el Alder Wiyish reference to a few
enbodi nents thereof as illustrated in the acconpanying drawings. In -the

fol | owi ng dé¥BE! pti orfig Avheroisicspdnics Méthde raibpEmartat datinfwtith aisimpdfidér t o
provide a t horobgh YndelsLanfl 09 sRhrt BRPEESARL LVERNLAR . by e
apparent, homé\(er, té gr?e g(Eiﬁ)lfl gde Flﬁti? ﬁéﬁg‘f@%]}%@ }’?ﬂ%ﬁ%& ecgé&ni?éévzé“ﬁé/g‘nti on
may be practdatemdew t hout. some or all of these specific details. In other

| nstances, well known prﬁg%ﬁ@ﬁ%ﬁ%{ﬁﬁ%% é?ﬂfr&(%@\% ye not been
described in derail in order to not ‘'unnecessarily obscure the present

i nvention. [@014] | n docpreanvecwiotviknboti dentisedof dethiewithwednticen a fhere are
provi ded net hpd apparatus for, configurin . as pr .S.Sivng systens
to achi eve tfjg%f(%ﬁ%%ﬁﬁ%ﬁ%ﬁ;%FK%T{{% (i aﬁ%‘%’é‘%&%ﬁ“hg"ﬁg‘*&#&@i '2‘? g‘ﬁg}f""ﬁ}":sone pl asma
processi ng dysstieirs, nutlens ghaifib detagope (d orthhe ogrproesveenthbhegiupper and

| ower electrode) is a recipe paraneter and may vary from st 0 step. In
these pl asni bt b SRR R AP Fa RlS iaes Bolaet bl St
confi gured o shopesshihgvdnomeiaebeptitReevasae shyortall cliteusipetine dahignper gap.
In other pla gﬂroces f’ﬁgﬁgystems t he upﬁer el ectrode assenbl he

moved [ n ¢ HETGISETESGTY P BIPHCCTPE HEHBO G s S A IRERE A S0 ng
| over el ectinogir ol shedkdribeobindenstbaoch: iewayer, that enbodi nents of the
i nvention herejn app|y egu'alila y wel| to chanbers in which the upper
el ectrode ii§'Hbvabl eEsFEerRarity é’l"%}m FETRHEN T BNENTOY) e 60 PR i atiegs
chamber gapuh spiFENEdod Bufi 8FPQNESmE Brok 8P 8y AQUUD LENBALSHid ENG ol over
plasma processing parameters. fn some plasma processing systems, the chamber gap {ie., the
gap between the upper and lower electrode} is a recipe parameter and may vary from step to
step. In these plasma processing systems, there may be provided a mechanism configared 1o
move the lower electrode assembly to adjust the chamber gap. In other plasma processing
sysrems, the upper electrode assembly may be moved. In the disclosure herein, the chamber
ts assurned 10 bave 2 moving lower efectrode. It should be undersiood, however, that
embodiments of the mvention herem apply equally well 10 chambers in which the upper
clectrode 18 movable (alternatively or additionaliy),
[0615] When the chamber gap is moved in response 10 recipe requirements, the
volume of the plasma generaring region is changed. This change m volume affects the
prassare within the plasma generating region, requiring compensation to adjust for the
pressure change. In the prior art, as mentioned, pressure conteol 1s achieved by controlling
the throttle valve position upstream of the exhaust turbo pump andfor by controlling the
position of the confinement rings to change the gaps between the confinement rings, theseby
changing the conductance of the gas exhausting from the plasma generating region,
[6016] Generaily speaking, the confinement ring gaps may be sdjusted by
appropriately controlling the position of a phunger {see 131 of Fig. 1), In the upstroke of the

phunger, the gaps between rings 110a, 110b, 110c, 110d, and 110e are expanded. In the down

-
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vol une of the plasma generating region is changed. This change in vol une
affects the pressure within the plasm generating region, requiring
conpensation to adjust for the pressure change. In the prior art, as

ment i oned, pré@%&W@“38ﬁtrol i s achi eved by controlling t h&TREEPOIE4Gal ve
position upstreanrof t he exhaust turbo punp and/or by controlling the

position of s:he gemfilnese by 11089 1010 Changw: kRe: YARSIDE! WeaR:-tihe
confinenent rings, thereby chang |n9 t he conduct ance of the gas exhaustlng
Fhaty

fromthe pl égfrr*émg% Hapt rfﬁf@m&f SgmeHE F@@%]ﬁ@éﬁqéfréirrrrywsrﬁéerérwgm of eg 110e

confi nement if irRGG8PGKe WRYer BRcAME USt Al RYnIRRY APFnREElMingARbd Rlalbags ihe
position of a plunger (see 131 of .Fig. ). In the upstroke of the pIunger
the gaps betWééH #Hgs 01108 inpmow, Nng peembiagae wakdnown ehaweamhpinded.

the down sgﬁggﬁggﬂ;ngqghgpger rings 110a, 110b, 110c, 110d, and 110e
col | apse together sequential manner starting fromthe |ower rings since

t he downwar PGBl enentWish rréspge 1ol isgeared estegribyart helobaivenp etrect syode, and
t he downwar r n o on
Confi nement g‘rﬁé{%ﬂ?&gﬁ%{eiﬁ e!sﬂn'g E‘%‘%&g@r,llﬁiﬁ%ﬁ%ﬁﬁg} rﬁ%e g"!@lg‘i jfé”gg'iiilﬁ? redrm

el abor at ed ﬁmﬂuhfémdherm:m’c {@@M]tmmwbmagssme despmt paksurscatied for édmun t he
prior art 0 I trol. o eneral | y. In an
exanpl e, th@ﬂﬁfE§géreﬂaﬁfﬁggc§ “p§¥§ %g}b%ﬁggaﬁsgug$%aﬂpp(%”“W§§Ured and/ or
deri ved andanpirr:exmambﬂpahmegle g aﬂ)ﬂfsltmt*lkt@nggspsrtedorp!’oéﬁ’&lﬂbﬁﬂtmahdxﬁﬂmﬁ(ﬁf thby t he
process reci r 1 is nmoved upward or
downwar d apﬁf@“““m ?““?6 ghgﬁ‘ﬁégﬁm %%‘%?h@n§ﬂ33Wfﬁ “ﬁébﬁ”?ﬁ“%ﬁﬁg?ol t he
conductancelmﬂwmagmfmﬂaqgnﬂdmemameemtkmgegaﬁanmﬁh@p@h%1@ﬁfmﬁﬁbﬁ§ﬁthe
pressure within the B eneratrng regi on. These

measur e- adj US¥*Fdds eﬁég?ﬁ - cycles are performed step-wise until the
desired pressigje set Wk e prisr za:c&ppemerd;s s[az&(ﬂsk&]rv\mflcﬁmﬁm PRIMRIL RF T approach
is Sat'Sfa'%M_é for chanbers i b m | ect rodes are stationary, this
appr oach priovERYY aLSHHIRaAY < f?féi:\‘%f’c‘: ST % 1635 TSRO A B YAThG R ower

el ectrode. héviddese Shaobens eth@asugdden 6Han08ndenn tBeoN@l. Wit fPkmt he

pl asma generating reiagn due t%FIomer el ectrode re-positioning may result

in a tenporlTIIEGECTHRIeEE BESHEIFSEHE BrvsEigras i r el ”&%wﬁﬁﬁaéﬂé§éﬁ | oop

control al geysbd -y §xte(skl&g.10§§0¥ta@ He @tAbd-Bb e &bt §1¥0ihm BNERdsTio tQ:E] Osed- 1 oop
control algorithmcan rapid re-acquire control |P begin the adjustnment

process, t K8 %Ar gEndhige ézﬁﬂde‘ﬂi‘w&ﬁ glettgartlpy agapidlveanasge pyrtoh e kegaden

reposi ti oni;fga@fnd AelsOMe a8l KALIRLE HRY: ﬁla;rre@mte b6l ©sedzlQep.control
algorithmto rake uite along time to stabilize the pressure to the

desi red sePOPHIIE Of By AoRirde meHrapiedistipeddensprm! e HiTown Periig
substrate pLO¢aRsh Bhilia &l ;E;@etzms e Bl ebpetit bh%&r&mg (fassure re-

re-stabilization period is unduly Iong, product|V| [ 0019] I D
an enbodi nmEAtigRior heiddnpertanpcehpnieis eSeqively ihaiead. af thm?@kiupirres@bﬁlem@ont r ol

al gorithm for 2 Rﬁﬁéﬁmﬁ?@%@&ﬁ@ﬁlHﬁwaﬁJthe | arge and sudden change in the

pressure i t'he nerating region that results from |l ower el ectrode
(or upper EWéﬁtrodeﬂnmE§dSﬁﬂmmhﬂﬁg¢Hﬂhéwnnheﬂwnrnhém@wﬁntbﬂ&ﬁmesmumat for a

a1 ven bt eoal B WIS ARTOSL 08 W s kb IS dishangs betusen. Lhe, ypper and

| oner el ectT menent rings et erm ned
by the pospmx‘mmn},em‘r1itfhet‘gabiumgeﬂ$uits fromdmghle}euéibcﬂtqugzlrppamlecema@tzbgp);mamhg near
rel ations so _real i chanber gap,

e contont B kR MR BRI R b R F bR e R ER P8 o o 2P
t he confi nemednt i upgs ap@Smtﬁ:r elaci{oalss) deieyr Eﬁnﬂnﬁﬁknbsyentchemm%bhh@n{ z0f the

plunger) i mml;r?r%gr%‘y thg pe&rtzc% of't On,tp L%?(sz?r%tm % ’)Ltk.i%\’ {dwm.% im{ gxlafaﬁ ; 3%?1&% P-
relationship. The inventor herem also realizes that for each chamber gap, the conductance (in
titers/second) through the confinement rings relates to the confinement rings position (as
determined by the position of the planger) in roughly (though not exactly) a linear

relationshrp.



WO 2009/ 100345PCT/ US2009/ 033410 [ 0020] Further, the inventor realizes that
as the gap changes, the roughly linear relationship between the conductance
and the confinement rings position is roughly d. By plotting the
conduct ance v EHAT i nenent rings position curves for BUE EiHrber
gaps, each conductance dint may be shown to be substantially |inear and

furthernorejpobbie CONGURLANGEINCHTY 88l REQLA WD AR kAldYs, PRSI 1inek0021] Fr om
t hese relatlonshlps the inventor realizes _that a rough open-1loop control

strategy mayfibeBiiehysn herspdigeired HEERTN PTG RE-HIOEPR IS6PHSHY par anet er s

furni shed byshhase BeLREAISNRScHE: Feaddk hifileRrROSI heRidNereoRf i nement
rings to bring the gressure in the plasm generatln%%reglon quickly to
roughl y t he¥iigs] FEBLE SR SIH CONBREECCHRE T MBI shepos beisebiangailslinearoedi n an

open. | 00p MARAEore e chidiSin&loaSes hoOREARKL Ll al egy may be empl oyed to
qui ckly bring the pressure to the desired pressure set point. However,

since the dp&nl oop F@mbgﬁetmi@imnﬁgm ghe greptonrqabey that e rqigh ppandnvmvg}naqld is
not depend alléQ Oﬂa-I L f:z?;gE%%'dsﬁmgrcgé%gn%mcr%xt gal(}?m&gpw #dt‘%g&k E?.X‘I n£b fhg b\a s may

conduct ance VErsus confi mement rings posi t or various ¢
be safely itgrorddioniimssokeyidly eambm itgrrogfsmhant ghippt bfinete pakend zatrhc:on and

renders th‘%za[bha%g:ﬁd%ﬂ 10 PgtckRA 'nhmﬁ@it@%dgcﬁﬂ%?&:?émﬁ 2R o, 092811 N an

enbodi ment Shvent or ure conpensati on for
chanber ga@amhanggsnmﬁyuhm<mapkﬂbymmuﬂehbﬁmnakmu&ﬁmmm@nﬂmwﬂmim&ewgfron}one

conduct ance_c n i hene rin sition
by that - angi S b ad el B 8 S0 Pl Bre BarsEREat | on
is .perfbr |op@ﬂiaop+eq&eﬁﬂhm@n onﬁamomﬂi m@y}ﬂ:t}alhﬁﬁ mﬂats nbalephdbd Lpcndotheiqr essure
to the desired pressure set g pressur.e conpensation is
achi eved i R™TIE" PEE 'R 1544 ’%bﬂéﬁq"ﬁ{?ﬁ’éb"‘f”‘?“ ‘t"“ ?fé‘%cé WHEPET T T e "EBHE i nenent
rings are omwed: g@apiholl be uStinrbhe. Thk ol atedrion taat sivapliaes rQmipt @i ousl y
derived conduc subsequent cl osed-1oop phase to achieve

nce data, .
t he derive”ﬁﬁﬁé ﬁf@“gé?mbBW%?ﬁﬂ%ﬁﬂﬁﬁﬁpﬁﬁé’ ures and advantages of the
present inu@ntj on mayabenRefde, tmd%rﬁtr@@&hdé\é b HRIaHeRGE cbBpdubBioh kgur es

and di scussions (w prior nlsns and enbodi nents of the invention
cont r ast edjepRgLe Lﬁpof%W mf*o%fﬁz'atrigf wdf by ﬁ?emﬁ’tmv*ﬁh?a@%@? Bein o8 SHerrianRe

enbodi ment Rt HRBHREAHEBE mbhive ﬂklc@@tnn,aamﬁ’uﬁﬁ bbditi @t S ek Gf icda] asma
processing system configured fo provide an adjustable gap between an upper
el ect rode #&8efyicy henge H“&%é?“@ﬁé@ﬁ?%ﬂéfégg%ﬁﬁ}Vﬁwﬁﬂ%§ﬁﬂmﬁﬁ§éé§§ﬁng -system -

1.00 may bgepwSiddgle medoubleiQhe &&h&i;@@@%ﬁﬂﬁy GARRGaLh lr¥ssfll SChar ged
systemor nay tic an |nduct|velﬁ asma system or a plasma system

cou
enpl oyi ng @HEFTRENERECHTVES e vgoREeHL ﬁrﬁj 03%]/%6? figtigdar whaigotigchnx | ogy. in

t2he2<7ax:gpl L%nf?zﬁm!: BnBrinds ard AND riF BANENCHe FBYI 4:&?!)%@?&*&%&%01@5;%& DLy limted to,
dam ed {:anf:iuctance data, and 2) a subsequent closed-loop phase to achieve the derive

pressure set point.

[0023] The features and advantages of the present invention may be better understood
with reference to the figures and discussions (with prior arf mechanisms and embodiments of
the invention contrasted) that follow.

[Go24] Fig. I shows, in accordance with an embodiment of the present invention, a
simphified schematic of a plasma processing system configured to provide an adjustable gap
between an upper electrode assembly and a lower electrode assembly. Plasma processing
svstem 104 may be a single, double or tiple frequency capacitively discharged svstem or
may be an inductively coupled plasma system or g plasma system emploving a different
plasma penerating andfor sustaimg technology. In the example of Fig. 1, radio frequency
may include, but are not limned to, 2, 27 and 60 MHz,

3



WD 2009/ 100345PCT/ US2009/ 033410 [0025] 1 n the exanple of Fig. 1, plasma
processi ng system 100 nay be configured with an upper el ectrode assenbly
102 and a | ower el ectrode assenbly .104, in an enbodi nent. The upper
el ectrode ass&hIW¥/MIORF5and | ower el ectrode assenbly 104 nB§I/BROG&pHEIGL ed
fromeach other by a chanber gap 106. The upper el ectrode assenbly 102 may
include an ppper el eq&ﬁfzcégmﬁh%fmw Bssfld g%@QﬁQLQ(»erQW;ﬁQ b Non AR BE pover
supply (not” Shown), [0026] rlng g% ocessi ng, processed gas (not
shown) may béhgmpmwe?aﬁmdms%@hﬁwﬁ a!glaﬁongﬁciamvée provdsded gas bei ng
supplied in er 1€ bt N

Ll g&? The e@Qﬁ@ct&Bﬁé’aQ&nﬁ%‘q qu ﬁ%{ﬁ@m@d@?s@&@% ?%ﬁ E%

power suppl|e ower ectrode assenb l'asma

106 may be mwﬁmé@nhycfaﬂth@m iarsbarelrer an W@ a"@sembfkryekm@ictabbamb}ram ey
configured . . a.S f .GQ eng | i0c,
11.0d, and ixiigct_i;e) 5’?}, uﬁ;]}gfaa%ctzgde thtti 139&9 o CQ} 1'115' Qmwe e@%? aﬂx !RE (j)gwér Sl q& tnorgm y aI so
be configursdww.th a gap control nechanlsn1112 |nclud|ng a pIunger 131

f or controll the ga et ween con nenen i.ngs
gases | n CHANR:  gapPOR (It o™ ks RETRl b PP Rh Grdy ofohye S~
t hr ough confimbemest {64, ﬁ@!c@&ﬁS&aﬁE&tM&iﬂﬁ Bekwhsétm@ﬁmﬁmmfaape%mm t¢ Bg8D10 a -

e). These exhau exhau d)fr e ch vacuum punp
Chot ' Shown 18 ST BT EFY 89T AT AT PBRS 0T RO G U [HoBHTritan
enmbodi gent ,t,ihtﬁmrﬂa@kiﬁﬁh{iﬁhﬁﬁaaﬁt&ﬁmib|d3€mm&wfmyml&easg@:ﬁm‘lf gwrtﬁzg nvdhy 1B ﬁb | pi SB on
114 and an act uat chani s to all ow | ower ctrode asseml y 104 to
be noved u*YrEk </\‘7h’q‘ cagl 458 CP“{G’FWé“‘JBWgﬁWOW tRP n”(p:‘hé“f.'ﬂ &bl Ygerfdrat i ne

regi on nay cgivaRgRn: M EfnibaSHA Ssol 1R canfRPNDRIH B b \@nPEBSSIM SN t hus
requires conpensatlon b{ confinenent. ring re-positioning. [0028]Referr|ng
to Fig. 1, TpsfraoriHg | owsy C%W@H’t"ﬁé’lfév“&%E‘éﬁ’ﬁ?’%%b%”‘t‘ﬁﬁt%%ééh*r%‘da‘te reci pe

requir emn@hé@ga@e:@ix Vieibet @106 gra:f lr@mﬁh Jeh B8RS EID ey 1AE Ry ove
correspondingly wWith the notion of |ower el'ectrode assenbly 104, thereby
changi ng t FETHEPSEBEWEBIPEERP FRSHERCOM e sRbl If 1108, T %@c@#@r*ﬁ@d*y\ t he
pressure ip,l Q@eiﬂa%&ﬁx&ﬁ Bﬁrcﬁésfﬂ%g b¥ 94 R0m fRind (E&rsggmm@tmﬁmfy il Qyu &A1) sudden
change in volume of the plasnma generating region but also by the change in
t he confi nefentrotenglvgaps. [0029] I n order to naintain the predeterm ned
pressur e ({7 exanpliee, LiRiaeauce dds&tdeee&e%&b%d;@%{m% Lg Ee,d%l j§cf rode
novenent ), tﬁe posi ticin of confinement ring assenb need to he
adj ust ed t@N@héhbéK%ﬁéU@@hédﬁﬁhﬁ@@*(Hﬁﬂhﬁ@é<§W§é d@¢mbhéﬁéxﬁaust gas to
compensat eyl b a60ANIS o rlloR! AL N ORNEL A Al AOhARNQLHIP, AR/ OF L he

change in confifenment ring gaps t result from 9 ower -e de novenent.
change, which results in @ change in the pressure and thus reguires compensation by

gap

confinement ring re-positioning.

[0028] Referring to Fig. 1, upon moving lower electrode assembly 104 to
accommodate recipe requirements for a given step, confinement ring assembly 108 may
nxove correspondingly with the motion of lower electrode assembly 104, thereby changing
the gaps between confinewment ring assembly 108, Accordingly. the pressure in the plasma
generating region is altered not only by the sudden change in vohume of the plasma
generating region but also by the change in the confinement ring gaps.

{0029] In order to maintain the predetermined pressure (for example, the pressure that
existed before lower electrode movement), the posttion of confinement ring assembly 108
may need to be adjusted to change the conductance (in Iters/second) of the exhaust gas to
compensate for the change in plasma generating region volume andfor the change in

confinament ring gaps that result from lower electrode movement,

&



[ 0030] Fig. 2 shows, in accordance w thenbodi nent of the present invention,
a plot of confinenent ring position (CRP) as a function of chanber gap for
a predefined pressure. Fig. 2 is discussed in relation to Fig. 1 to
facilitate under¥pUiei+hg. [ 0031] As shown in Fig. 2, the VvRETURMEMIE is
shown as the confinenment ring position in arbitrary count unit. in an

i mpl ement at @Ag the D OLEARY i CRUMMa LAk TBYaBEIhAR FRMPPRLAL fAdex of
t he servo notor | oyed to control the up/down nmovenent o p unger 131.

The hori zon®&l C’fédéf* negitpiEnaetiendAio s gapeien M dirnhwtaep e mpedePiedt © | i ne
210 shows ayl.ingar;s eli@é;k‘ﬂ&%@hﬂegg&y\@xﬂ Q%fﬁlcﬂ?‘c&‘@ Qltsdeliétarf}gmgos' tion and

chamber gap for a given pressure. |0032]F shows, 1 n~accordance wth
an embodi me#03df t he Agsesenn nga@ethtr@h&a am[sllaﬁﬁla‘hntigl!h@f»mé'mpmmtmg Ipysitdter i ved

conduct ance; rz%}’%t\f%? SLSD i I#D , s zﬁén‘?ﬁmﬁ Ofgg g:]%kg@sc ﬁou\{z? Lszﬁtuxﬁzlgcl%%%s%?v%ﬁg fiof 1 NG

position) for erent cha
vertical axindexd & tishonn na;sorcmméhxcd wvoetdlthd ' drvipeoy en&et:mfrpdim@tﬂsi)ai The

hor i zont al iy mclﬁsm?hﬁ){\év’% tfls(f}{azts]}%e; (4 8 s% r?lﬁ{rlﬁeier{) ‘8 néi%@tgl @‘I(]?“\%g Plipe292i N 10

arbitrary Couf 878 " chanber
gap val ue af:laﬁor&&xp@emtmmﬁnmﬁmnjl% Rbaﬁiﬁnlandeh &ﬁ:@r 5,@ fbhaemm}dmmance curve
for a charrm,, gap va;C q m L%b X {% e conduct ance curve
for a. charbérigap vaFU"e“(S’f“‘Znéc‘“(? ‘miif'l“b ‘i'”icﬁlém 4}(?5‘nf‘§t hECEBhIITEERde cur ve
for a Charrtpal;ajgapf wabitienlofdeduel comuchtIbhds {eMclodeaariatcbQRgaiBWRe; made
fromFig. 1{’: n the cur%ﬁ are Esbantlallyllnear in the region of
chanber opéf"% Tegint goggostion) JorAerprt CBFRISE 885 Second, these curves are

subst ant i alfpgsspar al | & *;hohhhxuﬁhr Btiengrichiatcidi ehdwineabnduehad iONBNLR bet ween

t he conduct ancg and g e confine.nment ring position is substantially
preserved WHERT tHE- dapDer “&‘H'a*%ﬁj"éti“h“’ﬁ‘i‘ﬁ’?ﬂ“ﬁ %’B?H%W‘ﬁ?%ﬁm&‘ééq R Briduct ance

(such as 1kHiddrLrSHSRROMLLIRE Fl (s ﬂ%)can&aﬁ%n@é"@ﬁ&ﬁfol Qc!&@%ﬂ%@@&@%l 88
attributable to a chanﬂg i n_the chanber gaps may rrpensated for sinply

by MCIvi t nPEEICES A In 8 HES 3008 T yordvetaaiioyRte fe&as&w?aﬁei:rg;»iwiw F#omi-one

curve to apkhed oW R £.648E8RGEE @srhl cGamBor ﬂ%}h@d&h@fﬁgﬁuﬁ nﬁ%ﬂE}Q”‘%}?ﬁﬁ@ as
the chanber gap is noved from2.34 ¢cm (curve 320) to 1.88 cm (curve 310)

may be cor‘rﬁéﬁgﬁlé‘ﬁcﬁ%ﬂ%y chasoen gan feecw Aflisenent ring position by an anount

that is eq toth £.f ’ e o] ;Muving the
confi nerren@ﬁ og\l ?l‘o%%l;;wa%% %s@?’g?&:n??grgnﬁ%qBgﬁ%%\gnly%m nt 342 and

poi nt 344) biﬁ*a@mtdﬁé“é‘fﬁr gcie pRioned gmpeherr aigndon dbreedrsesiur wecoddOhtso
super i Wosﬁgz%aﬁ%&%{r %&TME \{sgus?%%u thefd %quéfal @gﬂméh@ pEQAdHgL ance change

due to gap change is conpensate roug con tance conpensation is
achi eved i #imdgrtapesnd ogpriaemey ring 08BY |1mwéﬁa@lmﬁe giesermtd wheh ghecgapisent

Chambe’ oS afRa! Lhoh IRy BE o SRIEPEMELLRY (o . TR ChARRAR'H, ShBIDC! 02
may be 41 ere esent ﬁ 'new chanber
gap and newagRP: mayiuhmcczadmd&mbledo asbahgﬁ ;]naiz\edxamhe; gaps may be compemmed for
simply by moving the confinement ring by the amount of x-axis offset from one curve to
another. With reference to Fig. Z, the change in conductance as the chamber gap is moved
from 2.34 om (owrve 320) to 188 cm (carve 310) may be compensated for by moving the
confinement ring position by an amour that is equal o the offset (batween point 344 and
point 3423, Moving the confinement ring position by the offset (difference between point
342 and point 344} has the effect of roughly moving condactance curve 310 (o saperimpaose
on conductance curve 320, In so doing. the conductance change due to gap change is
compensated for, and rough conductance compensation is achieved In an open-loop manner.
160337 In an embodiment, the current chamber gap position may be represented by
“X7. The change in chamber gap may be +/- “Y". The current CRP may be represented by
A", The new chamber gap and new CRP may be calculated ag followed:



[ 0036] New chanber gap position+/- Y(equation I). [0037] New CRP - A +/-
(Mequation 2), where Mis the slope determned fromthe conductance curves
of Fig. 3. [00 38}JA5 nmay be appreciated fromthe foregoing, the plurality
of conduct anc&CHPY¥ES for each chamber gap may be enpi ri B&I'FS20U&8¥ i ned
in an enbodi ment. Over the working conductance range, the plurality of

conduct ance [ggyes rr&;é“b@aﬁg&aﬁ%g@gymdkneag’ yi el ding a s#&gﬁmgf}about M
in an enbodinent. The off val ues may be determ ned
pr edet er ni né¥> haf er PR PFEsTU(S) to compensat e f 6k Biidissel igap

adj ust men Aleay, o?@&iézééﬁzkdéd fRrshiBhfubRRkuRtahig, nmy be enployed to correlate
chanber gaps w facilitate the open-1|oop rough ad ustment, the
cor r espondi HY38f f set A gy &e gairedived apm %éﬁﬁé‘?m@agc Wﬁ?}l iyeof gbncab e camvey or

estimated frpmd Qﬁmn\’t%t Uﬁﬁmﬂr {%Vén%@icagy ﬁét%;théﬁqg P B Genil Q}Q%rq]nf &??«1134 shows,

in accordance with an odi ment of the invention, a si owchar t
of a nmet hodeangetfngy rengef, ge phrday pf%ém%l%@mm’!la\w«?ttwaammmealbtyelda:‘rgarrber gap

in real ting,[QO040 LN,k @Bb%mazm M } fneecrgﬂdlgec&e?e@;ﬁﬁzeg rves for
di fferent c%a{n‘oer traps nmay npirica det bodi ment. In
step 404, aprnséwmhammﬁw ga:p;:mgusp@m cftm@dnsas fpaibt clofmtar gﬂp@dﬁ&&x@ﬂ&ﬁl pe. In

t 406, t b
Get or i ned. e af b bORL R Bl GRYer SR AEIRBlre e M BRR st B TR i o

3. To sinpl T{Kﬂztfhambﬂ cthwatapmmammd{u&mduomkupa csaondibafseafr b pardsen
ence t

reference cha }{) oedt proyide a ref whi ch al |
of her - Chamie B Ry b G P RCEa 67 B U GHB UG T dOMT e ¢ ne
of fset is doepdir ed H;Qe% ahont, innesrerbndiwig gpesibhéarn@\hdey @ﬁh&;ﬁtsﬁﬁblﬂﬁ@d
flowchart of a method 400 for wafer area pressure congrol with adjustable charvber gap in
real time.
103040] In step 402, a plurality of conductance curves for different chamber gaps may
be empirically determined in an embodiment. In step 404, a new chamber gap is specified as
part of a process recipe. [n step 406, the offset from the cwrent confinement ring position
may be determmed. This offset bas been discussed earlier in connection with Fig. 3. To
simphfy the calculation andior lookup, an arbitrarily chosen reference chamber gap may be
employed to provide a reference to which all other chamber gaps may be referenced to, inan
embodiment.
10041] Once the offser is acquired, the confinement ring position mav be adjusted in
an open-loop manner using the offset valoe to rapidly (but roughly) re-position the
confinement nings (step 408). This rapid repositioning roughly compensates for the change in
the plasma generating region volume and the change in the confinement ring gaps caused by
the movement of the lower electrode. Once the rough repositioning s accomplished, fine
(but slower) close-loop control, in the mamner done s the prior art, may be employed to more
precisely establish the pressare i the plasina generating region at a desired set point pregsare.
Onee the pressure IS re-stabilized, other changes in the pressire {such a3 o acconunodate
pressure change 1n a different step) may be accomphished vsing techmigues known in the prior
art.
[0042] As can be appreciated from the foregoing, embodiments of the fnvention
permit pressurs compensation to be performed 1 a rapid manner by mpidly repositioning the

conftnement rings in a two-step process. In the first step, the confinement rings are rapidly

¥



an open-|oop manner using the offset value to rapidly (bur roughly)
re-position the confinenment rings (step 408). This rapid repositioning
roughly conpensates for the change in the plasna generating region vol une
and t he chang@G HI¢W&4gonfi nenent ring gaps caused by t hePRBVENEB3GF t he

| ower el ectrode. Once the rough repositioning is acconplished, fine (but

sl ower) C'0%&m&&&@d%@ﬁ¢@ﬁhlm#ﬂmxh&1H§H@§BHQQQ%ué8m£H§iﬂ&h%&ﬂﬁﬁﬁva&ﬁﬁe@e
enpl oyed to nore precisely establish the pressure in the plasm ge erating
regi on at aceisigitresd dala{wiiph perehtegedyenconEe n@tﬁéﬁnmé@gww@wr@mrf’@r wrawi | i zed,
other ¢ hang%ﬂb@; éa@% B B8 St stéé %@&uém Ex@ﬁ@%@lm%f faPbeaReRd ¢hapge in a
different step) be acconpl i shed using techni ques known 1'n the prior

art. [0042] p@ﬂ@féwﬁe zapht medsateadti e doyce nguq? ofegwidigeommebadnaintls cbingt he

i nvention pgr %Eurp BTy lc!{]zﬁecf:f?v"@g Qﬁ‘?’ﬁm Qﬁcttr&feg? tﬂf?ﬁxje%[:g%gab 2% s n%\: rg?nner by
rapi dly repositioning e confinement rin two-step proc n the
first step, ﬁmﬁewddnﬁﬁmeqmnwwrmhggﬁaﬁenTépnuhymn&amb@hmmumeﬁbfmwamnmpen | oop
manner using. a e I |red conduct ance
data (whi Ch%a 1y {x ae,?xg(tl ot :%%#é }o&%l@{h@qgﬂ 8 q]%n‘m& de%i%% of ﬂt% Sina &3 %}ﬁs for

vari ous chambexmg@ms¢¢daﬁmtEE@SE@@mdmhbbwhwhnadeimmamﬁﬁMQsadﬁ%aqapcontro
may be eanoiegﬂwg gnge‘g;eghsely stabilize the pressure at the desired

val ue. By ﬂﬁ%ﬁ ﬂ; %6ﬁ%@ﬁ atl ﬁé for the chance in pressure that is caused by
t he novi ng mﬂe¢trodeﬁsm;ﬂﬁmmx@ﬂmssmﬂEuskﬂhﬂkdaahuﬁﬂoSie@mma&ohﬁmshortened

| eadi ng to rov d roductivity. Furth ments of the invention

oy | 1oy ov ARG S SeTEeS AEGRUTE o B ks TOTSEAR R G B of "t ho

pl asma as tienpanaessinglspheased saf ﬂhm&txﬁ@nta&eﬁh@mWﬁ@@hm@f!exm‘ﬂhﬁ)ﬂhmy cal |

for a. dlfferent C anber and a dlfferep ipressur ettin [ 00431Whi | e
et e d

this i nventTEHRHEY “15’8‘3?1“‘ PEBEEST e e s EBVEr AP CEtsHic tp§**emt here

are al ter at#@nson rﬁ@ffﬁﬂétz@ﬁxh(kﬂ%meﬁ%k&ﬁﬁhé/ﬂx@ﬁ@s&aat\é&ltﬁh if abtidad Hebtidfot he scope
of this invention. It should also _be noted that there are nany alternative

ways of i npPEREARGEAELHE NS GHET SREF LA B PSEUTNBEY SITER T 5HEWENt | nvent i on.
Fur t her nor g 2fbRdie oSt bb&:;n&%%%kwaw&«a d,seqmmmfnk Ndis Webded,ky 1n ot her
applications. The abstract section is grOV| herein for conveni ence and,
due to wor agdehtal iniollarngaprandeddainr 8 Agret bt teidme !l seghaiergtions, _
CO”Ve”'encguﬁﬂ%n§ﬂPHkﬂmDQ%mQ§a@ﬂHN@%ﬁﬂhéQuéﬁﬁ&&mﬂﬂﬁa§89ﬂ§ »Qent Gl MB. it
is therefore intended that the follow ng appended cfalns Ee Interpreted as
including all such alterations, pernutations, and equival ents as fal

within the true spirit and scope of the present invention. MC S L LA

CLAI M5 What is clainmed is:

9



|. A nethod to stabilize pressure in a plasm processing chanber, said

nmet hod conpri si ng: provi di ng an upper electrode and a | ower el ectrode
for processing a substrate in said plasma processing chanber, said upper

el ectrode and said | ower el ectrode forma chanber gap; pr@ygg'gg a
first mechani smconfigured to nmechanjcally couple to one of said” Ler

el ectrode or said | ower el ectrode; g?ﬁ@ﬂéing a set of confinenent rings;
provi ding a second nmechani sm configured to nmechanically couple to said set
of confinenent rings; determining a plurality of conductance curves
for diffeVbstis bleingdstisval ues of said chamber gap; correl ating
confinenent ring position (CRP) values of said set of confinenent rings
with said different height values of said chanber gap based on the

plurality.of conguetans@bitiue passurs peg plyhigrodeldinsihahtieghtidwadibgs for said
chanber gap; .. adjusting said chamber gap to said first height value by
movi ng saPdPiiPP8t nmechani sm deternmining a new CRP value froma current CRP

value using s aheliGAk bLBbdictrode and AR Lol &t pifk e £ABKAEHPN 11 NgS
to said new CRP val e in an open-|oop manner %y nnglng Sd d secon

mechani smgid@hmprovicdiing clidnmer pusbgpeecladialstand shid [bweeledtagledednooap nmanner
for said Iagna ﬁrocessing chanber after adjusting said set of confinenent
rings. 2°THB#e¥fRod of claim 1, wherein said plurality of conductance

curves are providing a first mechanism configured to mechanically couple to one of said

upper electrode or said lower electrode;

providing a set of confinement rings;

providing a second mechanism configured to mechanically couple to said set of
confinement rings;

determining a plurality of conductance curves for different height values of said
chamber gap;

correlating confinement ring position (CRP) values of said set of confinement
rings with said different height values of said chamber gap based on the plurality of
conductance curves;

specifying a first height value for said chamber gap;

adjusting said chamber gap to said first height value by moving said first
mechanism;

determining a new CRP value from a current CRP value using said correlating;

adjusting said set of confinement rings to said new CRP value in an open-loop
manner by moving said second mechanism; and providing fine pressure adjustments in
a closed-loop manner for said plasma processing chamber after adjusting said set of

confinement rings.

2. The method of claim 1, wherein said plurality of conductance curves are

determined empirically.

10



determ ned enpirically. 3. The method of claim1l, wherein said plurality
of conductance curves are substantially |inear about a working({conduct ance
val ue for purpose of said correlating. 4. The method of claim1l, wherein
said correlating is perfornmed for a predeterm ned substrate area pressure.
5. The method of claim | further conprising selecting a reference val ue for

sai d charber gd}s.metgod qﬂ@af‘ﬁbiﬁ&‘friﬁfi S%iFlé’thfﬁltX %@ﬂé‘ﬂ%ﬁmﬁﬁﬁ)ﬁ@r el ectrode
i's movabls@hstarfiall} MBeiEliod: @Brﬂf&qﬁﬂhﬁﬁ\é@?&ﬁl@f&ghrg)og@wmaeéo%ﬁeﬁﬁge IS

noveabl e. 8. The nethod of claim in sal I ne pressure adj ustnment
I's perfornmed by controlling an exhaust rate of a turbo punp. 9. The nethod

of claimyl, rein said.f.in ressur.e adjustnent |s r.f ormed by adj usting
gaps bet V4\b enmg%e &neg%%(f ?fﬁcé%)nf, vﬁ}eﬁealg _salg corr!eiatsmg 15 perfbnngc‘ie fora
predetermined substrate area pressure.

5. The method of claim 1 further comprising selecting a reference value for said

chamber gap.

6. The method of claim 1, wherein said upper electrode is movable.
7. The method of claim 1, wherein said lower electrode is moveable.
8. The method of claim 1, wherein said fine pressure adjustment is performed by

controlling an exhaust rate of a turbo pump.

9. The method of claim 1, wherein said fine pressure adjustment is performed by

adjusting gaps between said confinement rings.

10, An article of manufacture comprising a non-transitory computer readable
program storage medium having computer readable code embodied therein, said
computer readable code when executed by a computer is being configured to stabilize
pressure in a plasma processing chamber having an upper electrode, a lower electrode,
and a set of confinement rings for processing a substrate, said article comprising:

computer readable code for providing a plurality of conductance curves for
different height values of a chamber gap formed by said upper electrode and said lower
electrode;

computer readable code for correlating confinement ring position (CRP) values
of said set of confinement rings with said different height values of said chamber gap
based on the plurality of conductance curves;

computer readable code for specifying a first height value for said chamber gap;

11



10. An article of manufacture conprising a non-transitory conputer readable
program st orage nedi um havi ng conputer readabl e code enbodi ed theﬁﬁﬁﬂ,ﬁsaid
conput er readabl e code when executed by a conmputer is being configuﬁéé*to
stabilize pressure in a plasma processing chanber having an upper

el ectrode, a | ower el ectr.ode nd.a set of .confinenent rings for processing
a substrate, §§F@u5?fV@?@e€8ﬁ%$?§@H§F%Sm cha 8@%?’¥%£%ﬁg$%g@d@ ¢f or

provi di ngyan@lisg alfirdtin@haGondehanealyCIoupRe tb he OF {fi@usnt heirghtval ues of
a chanber gap formed by said upper electrode and said I'ower el ectrode;

conput er SRdJeue dewde: for correl ating confinenent ring position (CRP)
val ues of sai i i ] i i fferent hei val ues
(éoﬁl gte?[;eggglgg Snf?e{%ga%fﬁnﬁgﬁg}[’&yﬁem E‘@Pdv&%e ffrom a cremt (gljillt3

of said chamber p ura of "conduct ance curves; conputer
r eadabl e offseevafierusgpeeid gurnptiagf i r st hei ght val ue for said chanmber gap;

conmput er readabl e code for adjusti.ng. said chapber. gap to said first height
val ue by aniﬁ&?gmﬁfF?@aﬁﬁﬁﬂghggﬁhﬁggﬁéﬁﬁéﬁf? C%%%%VﬁﬁﬂﬁﬁﬁéﬁéﬂéPﬂﬁaid upper
el ect r oderar vaa@d & anqag@ﬁ-l@dpﬁ&amﬁgy moving a &RORYhRELBGNARLRAEQRS TOr
determ ning a new CRP value froma current CRP offset value using said

corr el at fpigpled to said sehppeandinemenidfigs eandogeibr reafiablstdody fagiravidiet o
A’ : . e "l ood - .
cecond merrait 3shRaRahE ABNAED ABHP L) SR b B i S R RB s el g, Cand

conput er adjegtdadasl @odEcdmdmepemvingisng fine pressure adjustnents in a

cl osed-1 oop manner for said plasma processing chanber after adjusting said
set of confinenent rings. 11.The article of manufacture of claim 10,

wherein said mhya@dcietamhﬁmq%m@ﬁﬁ19,%%3%11%&1 Sxtaﬁéf@ﬂ%ﬂdxfdm{céi fca' ly.

12The article of manufacture of claim 10, erein said plurality o

conduct apgeescur delsrmined suipsicahyi al |y | i near about a worki ng conduct ance
val ue for purpose of said correl ating.

12. The article of manufacture of claim 10, wherein said plurality of conductance
curves are substantially linear about a working conductance value for purpose of said

correlating.

13. The article of manufacture of claim 10, wherein said correlating is performed

for a predetermined substrate area pressure.

14, The article of manufacture of claim 10 further comprising computer readable

code for selecting a reference value for said chamber gap.
[5.  The article of manufacture of claim 10, wherein said upper electrode is movable.

16. The article of manufacture of claim 10, wherein said lower electrode is

moveable.

12



13. The article of manufacture of claim 10, wherein said correlating is
performed for a predeterm ned substrate area pressure. 14. The artjcle of
manuf acture of claim 10 further conprising conputer readable code" optLP
selecting a reference value for said chanber gap. 15. The article of

manuf acture of claim10, wherein said upper electrode is novable. 16. The
article of/ manlieattitie of sfanglagium Allslaimhkl siharedmisd difowereselre etiustient &
noveabl e._ . - h t 4 facture of claim 10, wherein said fine
pressure %ﬁ?&%%%%%?b@%ﬂ%%%%%%%%gag%egg%ﬁyg?PF%@'an exhaust rate of a turbo
punp. 18. The article of manufacture of claim 10, wherein said fine

ressure adjustnent is_perforned .adjustin aps between sai d confi nenent
Pi ngs. 188. J slthe article of glanu acture ofbc)falm fO, where?n galg fine pressure adjustment is

performed by adjusting gaps between said confinement rings.
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