WO 03/ 015137 PCT/ US02/ 25325 PEDESTAL W TH | NTEGRAL SHI ELD Technical Field
Enbodi nents of the invention generally relate to a 5 pedestal having a
shi el d fowosesppsmsti ng a substrate in a sem conductor pro@EIsUsg28h8mber .
Background Art 10 In sem conductor substrate processing, the trend towards
increasingly smaller feature sizes and |inew dths has placed a prem um on
the ability to mask, etch, mpEgieNO WITHTENTEHGRAL @HIEISENM conduct or

wor kpi ece, el substrat.e, with greater precision. Plasma etching is of
particul ar 1%%&34— 15 obtaining critical dinensions |ess than 0.25
mcron. Typically, etching is acconplished by applying RF power to a
working gas sUpRliethihReld OWEP! ERSUN EnPLACPSH! NGAEOLPY QYEFads SURS! LAl
supported by a support ne resulting electric el creates a
readtion zossastalhehauipgodesshigliediomn sHRPoskénpesa t RebaGIRitey Has a nto
a plasma. cEf HHRAto MRS Y 33@dhee- . attract ions within the plasm
towards the substrate supported thereon. lons mgrate towards a boundary
of the plasma adjacent the substrate and accel erate upon | eaving the
boundary | ®seikgrtheicaegel erated 25 ions produce the energy required to
renove, or etch, the material fromthe surface of the substrate. As the
accel erated ions can etch other itens within the processing chanber, it is
i MOrt ant that time sErEswadve teonfiubed tadet peroqusedessi rijre degicon dvowedshe
substrate. ;30 f; oyl 'éﬁ%ﬂl@ﬁ%%%@i%y Bﬁ&c?n;gbwd%g”?ﬁr @gt ceté[‘at
provi des f oF pl'asma “conf1 nenment rocessin ha i ncl

chamber body PREIREY| 9Ty @@e@b%%ﬁtﬂfyt%maﬁke e§gbst pade SspOFStt Hm,frﬁé’é{a1104
di sposed t gy ebn. sdRecSH@ROESr RRIMIGT: K, g%&erghbgtkaeéud%&me gQreaFE%rre
el ectrodes for 35 biasing the substrate The chanber til 102 ener al |

i ncl udes aBbSF 6™ -a b 2 0Bt GG dewaPf PAFCIEH i‘?p Jtance in

15 obtaining critical dimensions less than 0.25 micron.

Typically, etching is accomplished by applying RF power
to a working gas supplied to a low pressure processing region
over a substrate supported by a support member. The
resulting electric field creates a reaction zone in the

20 processing region that excites the working gas into a plasma.
The support member is biased to attract ions within the
plasma towards the substrate supported thereon. Ions migrate

towards a boundary of the plasma adjacent the substrate and

accelerate upon leaving the boundary layer. The accelerated
25 ions produce the energy required to remove, or etch, the
material from the surface of the substrate. As the

accelerated ions can etch other items within the processing
chamber, it is important that the plasma be confined to the
processing region above the substrate.

30 Fig. 1 illustrates an exemplary processing chamber 100
that provides for plasma confinement. The processing chamber
100 includes a chamber body 102 having a vertically movable
substrate support member 104 disposed therein. The support
member 104 generally includes one or more electrodes for

35 biasing the substrate. The chamber body 102 generally
includes a 1lid 106, a bottom 108 and sidewall 110. Coils 112
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1 WD 03/015137 PCT/ US02/ 25325 are di sposed proximate the Iid 106 and are
coupled to a power source 114. An annular shield 116 is coupled to the

si dewal | swbl@/a5137i d 106 and circunscri bes the support nerfgarusoQsB2sA cover
ring 118 is suspended froma J-section 120 of 5 the shield 116 when the
support nenber 104 is in a lowered position. As the support nenber 104 is
elhevat ed tera aﬁgpes&ﬂngrommhﬁéoahas1ddpnosednﬂnal§$gcoﬂ;pltehetaeai peler of
t he support __nmenbe ontacjs the ver rin 18, Jifitin oV

115 of F LhEoURre ditie. o Mie TR RN e Pt 178 Gand - SHEEEEn B0 SRS, he
shi el d 116snéawamlsnﬂéﬂleavéddcﬂéétang airktabgcirabesothgapuprpbasmeibemed

In a proceggaregl o, rj@ﬁé ’i;eL Z‘A’fﬁg&?él@&e UPPGH! JTefhel él%‘l-iogﬂ othe Iid

106_does not mqgrate to w the sup Eort enber 15 where
i on3 IeaV|ﬁéetﬁ@%ﬁ%ﬁn&ﬂﬁeyh@ﬂcﬁh€h£M@QonﬁnmﬁWﬁ#ﬁ Ofr &8 nit eat Rewergd
Al t hough upbkizabhon of a cover ring lifted by a support nenber has been
successfully comrerci alized, the use of cover %s i_n processi ng chanbers
utilizing ceranf® OF PR e RERPST| éiﬁ%nkﬁaﬁ ?V §89pre eF r BYOCESREPH! |y,
each tine pbeitéenasisc cuewed npntErg i S]_,raltlsedpéﬁlmdSEepr oteshienguppsirti on,
the cover rin |npacts t.he eranlc supRort eated . mpact_of
the cover PRREeH GPAEAER A B0 SRBUSE LMk bars vl SENETc IS e o=t Ba8s ng
a hanber ofll8ubsfif atbe 2ZHiiedduntibsi ratﬂ:enazmethe tdmrebmrihg r1&1t8urfm<ﬂ)f J-
ceram c. er u r en 1S r d
géc:%@oﬁ 13 GBS UPROY EnTBTRER 1165 QU ! esdﬁlf‘?%?fie?\%& cFERERLGU

i npact ., brea generate parti ads to prenature
repIacenen@abyrﬂﬁéhce@ﬁnﬁﬁﬁéupp BEMAe BRF SR d 11t a8s B PBBFS prRESSt nd2and

i ncreased gefeabar ¥elsechhanad Oé@p%éf'@rﬁemﬁeﬂ nead aher @&k IITPcHOY@Gl aetBod

and a aratus for su rting a substrate am c_suppor
PP ot migrat é)p% greg:sLon 24 be Eow t'.ahe suppo%@ member 104
15 where ions leaving the plasma may etch chamber components

proximate thereto.

Although utilization of a cover ring lifted by a support
member has been successfully commercialized, the use of cover
rings 1in processing chambers wutilizing ceramic support

20 members is generally not preferred. Generally, each time the
ceramic support member is raised to the processing position,
the cover ring impacts the ceramic support member. The
repeated impact of the cover ring with a ceramic support
member over the course of processing a number of substrates

25 is undesirable due to the brittle nature of ceramic. The
ceramic support member is often damaged after repeated impact
and may chip, break or generate particles. This leads to
premature replacement of the ceramic support member and
causes poor processing and increased defect rates.

30 Therefore, there is a need for an improved method and
apparatus for supporting a substrate on a ceramic support
member in a processing chamber.



menber in a processing chanber. 2 WO 03/015137 PCT/ US02/ 25325 Di scl osure of
the Invention In one aspect of the invention, a |ower shield adapted to be
coupl ed twoasgabistr at e support menber is provided. |In onecvsedisent, the
| ower shield includes a center portion 5 and a lip extending fromthe
perimeter. The center portion includes an aperture having a groove

di sposed | Diaciodewal lof ahet havepetivnre. The |ip is adapted to interface
with an upper shield disposed in a processing chanber to forma |abyrinth
T hor abeurah R Hepddn OROLAL Mo REl I 1% It 0V BR18INC KiarkBa
anot her aspect 0 e inventron, menBer” f suppor

substrate {t® ﬁﬁomQﬂQiedrF@ﬁ%=§ﬂwwmﬁﬁ#uSUEPOEEQ%@@beﬁewﬁeprpﬁﬁdgdppoﬂmlng

a substrat gniNcdsles: mePOdY theOURkRE: t&h fel @Wehc3lilaekd o Thsneegypm%%l%&
upper surface and 15 a | ower surface._ The upper surface Is adapted taq

suppor t théndsﬁbéYﬂ%t%Xt?ﬂélm%m§F°§hFQFdHﬁ%&%??%ﬁnerT%%rFPBEGEn@OgtPPB
The | |d p i Sliﬂbs_ﬂdﬁeg arradal@é:hy%mtmﬁq@f a]'E @ed@@;@y @mbcpg@j ethsa @ﬂg@m@lm
towards a a erline t P sur aC |S ose In_a
Spaced. apaPt a5t RREFFBN: ¢ naTBBaS iP50SriRHRIRE Shi it rtns € b adh
fromm grauppgrbe$bmewe dsppeed  denbar pridued o s:l’rmaeﬂode,r i hoonform  a
embodi Ment 3 Bt Ok Sy, POALL OBy Bl cAPS RE1GERUN L6 UK PAE ol 11 B3 che

processi ng C anot aspect e i nvention, a processing
chd@ber 23ower phéedssing a substrate is provided. In one embodi ment, the

processing chanharah@%m%&e%s@e@magke%haoqﬁva@muaa aR o r%rm%&%%& shoj.el d
and support nenber di sposed therein. The ¢ g gb body agtton] wal | s
pper

and |id t hSUPREEHBIar? FPHPSEFBLSy ctUnBTOThES I@hFEFH ?@b $pRed Bel ow
the |id 30suppble imémbedr foal usRppdhieisgpporsulbetibete | S ndilsdeseds i bodyhe

I nterior V%Eﬁg%e%n%ohas m%&d% ﬂ%’edThp %odyM%EsSQEEU%per surface and

15 a lower surface. The upper surface is adapted to support the

substrate. The lower shield has a center portion and a lip.

The lip is disposed radially outward of the body and projects

upwardly towards a plane defined by the upper surface. The

lip is disposed in a spaced-apart relation from the body.

20 The lower shield prevents plasma from migrating below the

support member. The lower shield, in one embodiment,

provides a portion of an RF ground return path within a
processing chamber.

In another aspect of the invention, a processing chamber

25 for processing a substrate is provided. In one embodiment,

the processing chamber includes a chamber body having an

annular upper shield and support member disposed therein.

The chamber body has a bottom, walls and 1lid that define an

interior volume. The upper shield is disposed below the 1lid

30 in the interior wvolume. The support member is disposed in

the interior volume and has a body coupled to a lower shield.

The body has an upper surface and a lower surface. The upper

surface is adapted to support the substrate. The lower shield

has a center portion and a lip. The lip is disposed radially

35 outward of the body and projects upwardly towards a plane
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The body has an upper surface and a | ower surface. The upper surface is
adapted to support the substrate. The |lower shield has a center portion
and a |ipwoOlis@i1$i3p i s di sposed radially 35 outward of the HuadysSoansB2pr oj ect s
upwardly towards a plane 3 WD 03/ 015137 PCT/ US02/ 25325 defined by the first
surface. The lip is disposed in a spaced-apart relation fromthe body. The
lip and upgefinshi aby¥l substantéal |s¥1rFflaQ\éent mh@srmlbrom mMggepbiseg bih ow t he

support nenber. .5 Bri cr| o that the manner |n mhlch
the above- FBeF nganﬁgurE% (§%a%%- Q& %%?%Cts @%et Br HEnt
i nvention aheeédtawmsdan¢aalﬂg‘mnaﬂﬁsﬁnqwasmakirwm mégnatengabéﬂowl&he

descriptio b pvention, briefly sumuarized above, nay be had by
ref erence ?og%ﬁ n%ﬁgknents t hereof which are illustrated in the appended
draﬁnngs. It is to be noted, however, that the appended draw ngs

ilTustrateppnky b¥pLeabrephRodicnBpLeiabsthis invention and are 15 therefore
not to be considered Timting of Tts scope, for the invention may adnmt to

ot her equally effec e enbodi nent s, L 11is ctional w of

ISt rar: ve pr Geockify HengBBIor i HEMbeh oF b8, £BOkRGR es1 FednaBrtdnas vi ew
of one enbadivamntget andz&mgmmgﬂs&ﬁthuhapbeseﬁavnngeathomearshe&kdlm@@pled
L0, 2 SuPPoLb, BRTRREAEAARed.] NoBaRu0casBAY' Yol Bdiipdehdbn or
pet@pect i véhei enventhen| owerighl el dsumanoizaﬂg akzoveﬂ g.0Ey | dea p@ct i &y
sectional - ¥iewrhobNgosbhe! drgbafhnes? chekeR alAIgnsael 9 1hishe ateebimnd

Fig. 6 is a sectional view of the chanber of Fig. W t
the appended drawings.

It is to be noted, however, that the appended drawings
illustrate only typical embodiments of this invention and are
15 therefore not to be considered limiting of its scope, for the
invention may admit to other equally effective embodiments.
Fig. 1 is sectional view of an illustrative processing
chamber of the prior art;
Fig. 2 1is sectional view of one embodiment of a
20 processing chamber having a lower shield coupled to a support
member disposed in a process portion;
Fig. 3 1is a top perspective view of the lower shield of
Fig. 2;
Fig. 4 1s a bottom perspective view of the 10Wer shield
25 of Fig. 2;
Fig. 5 is a partial sectional view of the shield of Fig.
2 taken along section line 5--5; and
Fig. 6 is a sectional view of the chamber of Fig. 2 with
the support member in a transfer position.
30 To facilitate understanding, identical reference
numerals have been used, wherever possible, to designate

identical elements that are common to the figures.
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t he support nmenber in a transfer position. 30 To facilitate understanding,
I dentical reference nunerals have been used, wherever possible, to

desi gnat ewa @ansiztal el ements that are common to the fi gurreI/U®2/28825\0

03/ 015137 PCT/ US02/ 25325 Best Mode for Carrying Qut the Invention
General ly, an apparatus and nethod for supporting a substrate on a ceramc
pedest al i BeatpPMOELS FioRd cehahelr 0%t theorndearibh anot her aspect of the
i nvention, an apparatus and nethod for providing a direct RF return path
is provided. Although the invention is described with reference to one
enbodi nent of plGenehreariychaaherappelmeattmermid)nnéithdsl ufori tyupportoirmer a
chanbers t Lkize a u upport a er.e, a
direct RF Ir%gl%)lﬁlrékb:ts esi re %@E&l% %%Zjd l: gﬂcro sec g%?]% keg{éﬂ\?vg%f one
enb@di ment previgesputirer a@@‘e‘heéh@ﬁmctzogf The chamri@o0 ps amhsalatus

frequency %hﬁhm%%ﬁ%@@%b&gp%%%&@%&gs%P@f%%c% Rrevdieam HatChanheioavwrid abl e
fromApplied Materials, In l,ocated in 15 Santa Clara, California.

However , OM@POHHBCG%$ ndné’ﬁQﬁ"B@F’s 1$mescdd iseher R 1 rr@rﬁecrf?élqenvEﬂt iGIF
General | Yy, chibedihanielof Ze-cargdn seambshantRe bﬁd&énZQan & isudles tutdlld ty

support rrenbe 204 di sppsed wi,t rocessin of the cha
300, an RES PRS0, f PRBRES o aetur wB PSS *BePPesgts) diarittee
oul8i de t heedearhér o@WemeddracmWr regurce 1s2ﬁéso.cmdect ed to the
substrate suppo e A o) u

body 202 i ncl udcli:Ftsl %i Ifl%:ftw éal}gﬁ%%t %g%%gﬁgand&é% b% %’% Eb%access
port 222 |§fge¢1e|s@lllt§7-eéﬂ s%mdcmmb% 130 si Fomal ghambies t 08I 1igiv antdypland
egress of trheqgidhstr aéﬁcﬁ%xfcr&@éﬂeg chamheer208ucHhey okt ﬁ£8-¢§ean II

selectively sealed” by, ,a slit valve 226, to |solate t he proces reglon
206 duri n§PFRECEs TR LA 1E afiSPBr ARDoted nYRLEROGAT /| sfrch'I i ted” in
15 Santa Clara, California. However, other proce551ng chambers

may also benefit from the invention. Generally, the chamber
200 comprises a chamber body 202, a substrate support member
204 disposed within a processing region 206 of the chamber
200, an RF power source 208 connected to an inductive coil
20 210 disposed outside the chamber body 202 and a power source
212 connected to the substrate support member 204 through a
matching circuit 214.
The chamber body 202 includes sidewalls 216, a bottom 218
and a lid 220. An access port 222 is generally disposed in
25 the sidewalls 216 to allow entry and egress of the substrate
224 from the chamber 200. The port 222 is selectively sealed
by a slit wvalve 226 to isolate the processing region 206
during processing. A transfer robot (not shown) is utilized
to pass the substrate through the port 222 to place and
30 retrieve the substrate 224 from the substrate support member
204. One slit wvalve that may be used to advantage is
described in United States Patent No. 5,226,632, issued July
13, 1993 to Tepman, et al., which is hereby incorporated by
reference in its entirety.
35 In one embodiment, the 1id 220 is a quartz dome disposed on

the sidewalls 216 above the processing region 206. The
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to pass the substrate through the port 222 to place and 30 retrieve the
substrate 224 fromthe substrate support nenber 204. one slit valve that
may be use® @wisidvantage is described in United States PacamiSobes32s
5,226,632, issued July 13, 1993 to Tepman, et al., which is hereby
incorporated by reference inits entirety. 35 In one enbodinent, the lid
220 is a quaduetdere dbisposed 6B ddhersildewalilshodkd aheyend heher 06as g
regi on 206. _The 5 V\Ot%%{]g: 5137 .PCT/ US02/ 25325, | nduct£¥§ goi I h21%£j S
general |y drShSSRRes HUgh P IBR-CIHE cCOhhedt ed2f Br GAgh S R&t SOWRF
circuit 228ourceh@ORF [Thwe RF gowese SR8 celted SRE nomedri vedyr ceougls power

i nducti vel y._coupl r Are f o fro wor King: gas pRrhied
to the 5 p?ﬁgcegsi%gaglggg}?qﬁo%g%% gurllng aprg@ggéﬁﬁg%%e %@?ﬂ&% nt;éjy It%{e
ver Pi cal | y D¥ogeissd Nab #¢9 ioke 206d dpaiings psesmssiimori g The cadilspddediay be

equi di st ant, QP Ne dePBcREG aldiRhdNeths N 1alhesoo CRRf | gHERLT QRS- rfgdas
source 230 j,s coupled top_a gas inlet 232 disposed 10 in,the chanber 200 to
i ntroduce PrEPESEdaSEBETIFREBEt HeFOMr bB&s TS r &F 0A*¥F66 98 b SERES0
during processingrasiog@s exhaust 234 in fluid conmunication with the
processing region 206 evacu the ch r, 200 priorn_tao. and.dus.in
processing. A t Ar &8 &%?Feaéz%@ Ja%dC%u]?a/g% uFr?pﬁrr%a%én;L?tc%%&I g:gs[pgaste‘s?e
exABust porin 28He naihandiar a2pPedst edmicmeducpr gxser@ssi gaisr eishe pnocesdieng
regi on 206 : rg_bgé 0 ury ShRA- . upper shigld
240 is geng?jglclte%%&?l?gosedl%mgtﬁpﬁ %ﬂ%@%@nﬁér%%dﬁ%&%@%ﬁ?rcurrs%'ri.bgj*s

t he proces$iagg oAt 204208 Theldpseormypmicrdi2n0 Wistlyehbpabnpcassingd t o

the lid 22Q-491 o8l deyel |yt EherHBP&hAibet d2860 gRyde repl acgakhe-imRs
part of a "process kit" tha]})h IS £epl aced aftg a nunber of substrates have
been proce®E@FeSPHB%uppdr SAFRFEL24073L7C geridy aPF cBNPY RSO 0P WAt & &wi t h

a dbnducti weumdleer i 8b. Hhe exhaust port 234 maintain a predetermined
pressure within the processing region 206 of the chamber 200
during processing.

An annular upper shield 240 is generally disposed within
the chamber body 202 and circumscribes the processing region
20 206. The upper shield 240 is generally coupled to the 1lid
220 or sidewalls 216. The upper shield 240 maybe replaceable
as part of a “process kit” that is replaced after a number of
substrates have been processed. The upper shield 240 is
generally comprised or coated with a conductive material. 1In
25 one embodiment, the upper shield 240 is fabricated from
aluminum and is electrically coupled to the sidewalls 216 at
a first end 294 and extends inward to a cylindrical portion
296 and terminates at a second end 298.
A conductive flexible strap 242 is electrically couples
30 the upper shield 240 and the substrate support member 204.
The conductive strap 242 is generally comprised of a
conductive and durable material. In one embodiment, the
strap 242 is comprised of beryllium-copper. Other flexible,
conductive materials may also be utilized. The strap 242 is
35 configured to allow the substrate support member 204 to move
vertically within the chamber 200.
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25 one enbodi ment, the upper shield 240 is fabricated from alumnumand is
electrically coupled to the sidewalls 216 at a first end 294 and extends

i nward t owa @yhsmdri cal portion 296 and term nates at a FEaorsdessds298. A
conductive flexible strap 242 is electrically couples 30 the upper shield
240 and the substrate support nenber 204. The conductive strap 242 is

general |y conpr taedoné aanmwm&héﬁﬂ\uaum@d dubébk&t&atgmtpbrtlIMéMKhr 204
enbodinent the SLrap %¥ ZﬁﬁOﬂprlSEd of %glllu

copper
f1exible, Haugﬁlve e may- ar'€t 1|?e ?%%%QzéﬁsrsaBS
configuredCﬂ@maIpéamehé5§ubgtk&ﬂéOWBpﬁéﬂtanénbeshaﬁ¢ 262nnv§%evépﬁw02MMy

w thin the;ghaaher 440 %)\G@a‘}?’/l%wm R4 @26%5?3%%%19 BeﬁpEH’EQQ' ggma

t he_substrate sug port “ne ri ses bo sert 2
| owBr shi efde2ggtrac ppirpipilat éOQSGXaHlPE@IrI 6\%’&2‘523 8id %}aiﬂ""réft Thep boTive

body 244 ngeg@ﬁé&ém;anw@rlls@sf O&M abdrs byPESAL! Y2swnphiases abward

dielectric materia for cer guartz. The b
General |y CORGAFEagShn B (R a gl 3885040 L Pori ST La i Pae Foo S5CeTiibe
upper surfadé 2&©.ls'UMeenppéedsUmfbaeezﬂmagénekémmy Thelu@per astickase 254

general ly i I r . 2 for n -t retain | eas
portion obe% §§m$%5§§§§§h8 Se |%§g?%3§4§kgé%%§% g %ﬁﬁ UE%E ggt%E%
sul@ace 26@nskat 24%tends slightly higher than the upper surface 254 of the

body 244 and suppertssikhe %%%Sb%ﬁb%aiig EB%&E@@S gp%b%”%h&%acetQ%OtQﬁat

surface 260 and/or the upper_ surface may coat or covered wth a
di el ect ri c SkeBASalSHiEht ppehiglert thags F@ecmﬁv&ﬁ eﬁuﬁﬁagec@r%c@%r ey

di sposed tl&b@l{s}ghémh@nds Rafooztd el BepRewartesonucehdkednnat opta®hnaiiadl,! y
bi ases % i nsert ZQE%furlng ﬁrOC%f |ng The tqg surf e 262 2f t he
i nsert 246 BEner P | PGS 28 HE upper WRFhCE 8%t HP%oBF 244
sudh that tbhetpér ophevakerpdr tiich of dikéectric materlal 286. The insert
246 is connected by a conductor 274 disposed through the
shaft 272 to the power source 212 that electrically biases
the insert 246 during processing. The top surface 260 of the
insert 246 generally extends above the upper surface 254 of
20 the body 244 such that the peripheral portion of the
substrate 224 extends above the upper surface 254 and forms a
gap between the bottom of the substrate and the upper surface
254. Optionally, the substrate support member 204 may
includes a temperature control device such as a heater or
25 fluid conduct (not shown) to regulate the temperature of the
substrate 224 during processing.

The lower shield 248 is generally disposed between the
body 244 and the bellows 252. The lower shield 248 extends
radially outward from the body 244 and is comprised or coated

30 with an electrically conductive material such as aluminum.
The lower shield 248 1is electrically coupled to ground
through the shaft 272. The lower shield 248 is replaceable.
In one embodiment, the lower shield 248 is part of a “process
kit” that is replaced after a number of substrates have been

35 processed.



substrate 224 extends above the upper surface 254 and forns a gap between
the bottom of the substrate and the upper surface 254. Optionally, the
subst r at ewsuppasis7 nrenber 204 nmay i ncludes a tenperature ETIUSOR/288LYi ce
such as a heater or 25 fluid conduct (not shown) to regul ate the
tenperature of the substrate 224 during processing. The |lower shield 248
is generally di Theséadweat mrejrmezm)oﬂycme@nﬂ tzhﬁtbel bows 13h2 2 6Bha-Hamner

hiel d 248 A t d.

coated 30 LRI GAETh] P8 @R PO rmt ERF ol Bucht ha 8 GHAFAHECSHhe.
| over shi ebgw248si sael eztr |anzg‘lley (fmg)pi edehbegr Opcnritlcbnr e, t percgjeafttingy2.
The | over %E\g?lrgszés ﬁlsar{@p% ea@hheg' B er?:lﬁflacé%’ﬂ:c%ﬁmgﬁrfégg bgwe]pfsmheé d

248 i s part rocess ter a nunb

sub3t r at es PREVe %Dﬂ I35 %%cé@?@élm?DtGBItG%léJZPP@'WUS@Q/ RS- arfrd dldwer
zghel _?_h24|8p|eﬂggild§&u€!aﬁ“eﬂtlere QOWllt@lrinzqg hlé@tree%xlt Q'&?%Hea@e%{ﬂe)f tﬁ?)]:tacﬂdrp
e is i en n.angle fromcenter portion

262, proj eégg H%&%&H'@n’ﬁ tr?é?ﬁ gﬁg f i2rsttRRur $ AR e 2844 15
the 5 bodypéﬁéenﬂmcumareﬁhodﬂﬁententéf bbﬁtiGﬂlZﬁZﬂﬁﬁdaparallél to the ]
er pendi cu i 15, d ee e ortio 262. .In the
gnbodl ment luggelgc gl el‘ﬁ' On afld %%?Wﬁ&% és] gh& alzfrerét gotsﬁé:l@é]nter
poﬂ9| on 262handllrlar 3I6I4ell$oltﬂl’¢erl@pwe|d s¢m1547@lr<24©fanﬁlecswld@mmnlds 298%. amdl t he
rai sed posa;/u@ﬂdr;@a&hep&@m%@‘lzba iJH eﬁﬁga\a@gegu g«fg{@h&f 238cqnd f§9m2%8

and cylindr]cal gortlon 296 of the upper shiél to forma rinth
gap 292 t haBPPEEPERt Faihe2 a’éhﬁtfpéﬁlvleéﬁﬁl e mela%%cé%@mnéea@gngn @6,
The |ip 26érbseganhiyouegdonn28esspaced-apart relation 15 fromthe body 244.
The lip 264 gengrally,is sitioned _.radially outward of the upper. shield
240. |n one enb%ra ne]?/ﬁ 2@%6 1§ p CoBELELTEE iR £ Poi BRRCPLRYPALE 0 TEHEHISE t he
upper shi érdm24thaehédodyne2ddbst r ohe slLppor2édrenbaera0idyi sisnddad tioned

radially outward of the upper shield 240. In one embodiment,

the 1lip 264 is of sufficient length to overlap the upper
shield 240 when the substrate support member 204 is in the
process position. The length of the 1lip 264 and the travel
20 of the 1lift pin (not shown) should be configured to prevent
interference with the removal of the substrate 224 from the
substrate support member 204 when the member 204 is disposed
in the lowered position depicted in Fig. 6.
In the embodiment depicted in Fig. 2, the lower shield
25 248 is disposed between the lower surface 256 of the body 244
and the clamp plate 250 which i1is typically screwed or
otherwise fastened to the body 244. The clamp plate 250 is
coupled to the shaft 272 which allows a 1lift mechaniém 276
positioned outside the chamber 200 to move the substrate
30 support member 204 between the upper, processing position
depicted in Fig. 2 and a lower position that facilitates
substrate transfer as shown in Fig. 6. The clamp plate 250 is
generally comprised of a RF conductive material such as
aluminum and is typically coupled to the shaft 242 by
35 welding, although other fastening methods may be utilized.



process position. The length of the lip 264 and the travel 20 of the lift
pin (not shown) should be configured to prevent interference with the
renoval oWwad@isisbstrate 224 fromthe substrate support rmeaTEs0228825when
the menber 204 is disposed in the |owered position depicted in Fig. 6. In
t he enbodi nent depicted in Fig. 2, the lower shield 25 248 is disposed
bet ween the | O\A/e}erls:unaflage 25 plafraflievbody 244 enaitd 12I‘768 cdoamiepltaiee 12hfer

which is t cr, o W s te t b 4. The
clanp pl at éBLZL%gd é4%cggjwl%e§ Fgﬁgishaf t%nzg’% rg‘%n g&?’l fzrfs)ce Yarmi sm
276 posi tﬂaﬁedp@WswdE—”qm charbekowd0 shirdde 248 saJ@tltbltreaQO supporet
”E”ber 204 chetbyeen e 4IPPSE . dEéBSE%&' R ReR U degpi ct %iﬂe’hﬁt&ve% ”dha

| o p05|t|onthat facilitates strate transf'er as shown in Fig. e

cl afp pl at Engsdomer GhHerldl 144 oM i RRdtd$tanedt Eonbhet ic&émﬁatpéuait@ 280ch as

al um num angthsnkypiGaldne qmiéxecbﬁieﬁdlezmaiﬁd 28R by1am8p Wehbdiengsoakhizhough
ot her fast n| n net hod 5&%&21% utili z 03/ 015137 PCT/ US02/ 25325
Gener al | y, PEPCEG el‘?ergémﬁ § 5‘8 F&:the lower shield 248 to the

body 244. | n oné‘henbhdmtensmeﬂe’l 26} emer £1&Xt ipadlsl t hgoaghdédie Hhowergh

shiel d 248, 4N e 0 d t 4.
Al ternati ve?ly FEH%"’\%[ om%§4sh| ?ﬁ%ﬁd 9% %?; séjllned g%aﬁd e'Le% %'Icé[ie
2500  Opti epategt thrtweskr thRi éJCtWeZAfSSbh@l@hé%I anpd phee szafmawzbea
i ncor por at edniik@13eS| RehBeFRMES - mbhe ﬁ&wlsy%s%d; 2ABrbBetlvBEh | Caling

grounded through the pedestal_ 204 and shaft .. To, pronote good
el ectrical Coilélu@éﬁf’&tmﬁlé?%er?gt%em%’mé?eslﬂ eFANIUGLANE tHecaFRSf t PEEES a

conducti veaﬂ{ﬁ@b@ﬁze282faay bﬁrdbﬁﬁéﬁedné&'@fﬂﬂet Weamn. ﬂf@no@@@dl&téd&ll&rlber
282 may be a n uctl rease %)ag heii v; foll_or_other terl
RWEEL 4

0
t hat pronof&8°Ef &PPI Bhdd CoviEtd shif 318 D48 ﬁn@sg)l anp
pl 45e 250 whiwhi chiiss eleécad‘umajalmycouploe@lted t heoshaftthe272.shaft  272.

Alternatively, the conductive member may be disposed between
the lower shield 248 and the body 244. In the embodiment
depicted in Fig. 2, the conductive member 282 comprises a
spring that is formed from a conductive material such as

20 beryllium copper that is partially disposed in a groove 284
formed in the lower shield 248. Alternatively, the groove
284 retaining the conductive member 282 may be disposed in
the clamp plate 250 or disposed in both the clamp plate 250
and lower shield 248.

25 Fig. 3 1s a perspective view of one embodiment of the
lower shield 248 depicting an upper surface 310. Generally,
the lower shield 248 has a center aperture 306 that centers
the lower shield 248 with the clamp plate 250. A plurality
of 1lift pin holes 302 are disposed through the lower shield

30 248 which allow 1lift pins 290 ((shown in Fig. 2) to pass
therethrough. A plurality of mounting holes 304 are
generally disposed through the lower shield 248 to allow the
fasteners 278 to interface with the body 244.

Fig. 4 is a perspective of one embodiment of the lower

35 shield 248 depicting a lower surface 410. The lower surface

410 generally has a mounting ring 402 extending from the lip

9



Al ternatively, the conductive nenber may be di sposed between the |ower
shield 248 and the body 244. In the enbodi nent depicted in Fig. 2, the
conduct i vevonsrb&i37 282 conprises a spring that is fornmed frRoOwsazesmsiucti ve
mat erial such as 20 beryllium copper that is partially disposed in a groove
284 fornmed in the lower shield 248. Alternatively, the groove 284
retaining 26l canduet ibessrenter S mmnderdbapened ddntdhepel-anBnplade, 250

or di sposed,in it he clanp ate 250 .a | ower_ shi 48, 25 Fig. 3 is
o porinec TS b MRl Pl 1l S D8 el g
upper sur .

306 that t I ' ; ith-t : te250. A ..

pl u%al ?t yC%gltfl%lrai%fet %:I?% %ﬁ%%s%ot?ag:rlgﬁgi t\é%%s%g@?hg&g{g% ?%1@ I g‘%gr Ehie'd %o
248%whi ch &6 £P%t s 2091lufsHovene nOFi gioy MEUPAsag t herbahesug4d A

plural ity orimitaidd helienidhiane geneidl | v fienesed Jdyaugh tde lguer
shield 248 tr(;L al.l ow t.he Ii%%steneré}eZ?S to interface wth the body 244. Fig.

f
4 is a per IPEAGE O éE%bodi ment of the |ower 35 shield 248 depi cti ng
a | ower surfaceMlGectheihorey. serf ate Iﬁohﬁltgi?fger@hgf%é;@sg%%%gkﬂiagsr Ian9114
402 ext endi fr Uﬂ% i 03/.015137 PCT/ US and a_hoss
ext endi ng ff;i%r% tl%e@ecen 51 %ﬁ%rﬁgﬁ%}gﬂ Jﬁ%ﬁn? n%%%giﬂ S%dPUREy SHEithe a
nofl@h 406 24&- al | ovBha Ififat pl dngezgBceshopnovidésy. jodo raleetaliesdr to
the bottom.osifaa& 410 Waen agbyatibngst heyld ft?tE’J: 2%%‘4 Thg, moynt gﬁ%.tS
ring 402 also includeS one or nore nounting surfaces 4 orirentate _
t angent i al CPPEH e tiiereriRat pprenekest flexibiddnyi-ng AidgtioRalry, seae in

10 ot s Sy yoa o aotegrs i
the stra to the | ower shje . The flat i (
el ectri cgl CSRETES vp?gwﬁﬁa nERt o TSR het % r 8%24401RT a f'f]l”a%lg 248 to

15 facilitate attaching the strap 244 to the lower shield 248.
Returning to Fig. 4, the boss 414 includes a bore 412
di’sposed concentrically with the aperture 306. The groove
284 is disposed in the sidewall 416 of the aperture 306 or
. the bore 412. In the embodiment shown in Fig. 4, the
20 aperture 306 is utilized to locate the lower shield 248 with
the clamp plate 250 while the bore 412 is utilized to house
the groove 284 that retains the conductive member 282.
Returning to Fig. 2, the bellows 252 is coupled between
the lower shield 248 or clamp plate 250 and the chamber
25 bottom 218. The bellows 252 provides a vacuum seal between
substrate support member 204 and the chamber body 202 while
allowing vertical movement of the member 204.
The conductive, flexible strap 242, which electrically
couples the wupper shield 254 and the lower shield 248,
30 provides a short RF return path for the plasma disposed in
the processing region 206 which electrically contacts the
upper shield 254. Plasma contacting the upper shield 254, is
grounded through a path comprising the strap 242, lower
shield 248, conductive member 282, clamp blade 250 and shaft
35 272. A short RF return advantageously minimizes wvoltage

accumulation on the chamber walls and the reduces voltage

10



configuration that pronotes flexibility. Additionally, one or nore

| ocating el enents such as a dowel pin 502 nay be disposed between the
strap 244wang/ohsser shield 248 to 15 facilitate attachi ng rdTeURRE35244 to
the lower shield 248. Returning to Fig. 4, the boss 414 includes a bore
412 di sposed concentrically with the aperture 306. The groove 284 is

di sposed i drbpe of dewal | rddGrnf paitd apeet umsIV6convehbeohal e prlteddirde

enmbodi nent the 2 3 t|||zedtolo ate .t he
| ower shi eI % {ﬂagct héel %n qihaeto %g%gv\ﬁgg b[(;‘T%LL‘ILQDOSr etalg PY (é?l G{‘_‘}keed
to house trﬁéugmom@hzgxomhmher @tlalsn@ the gronudc shed tm@iider 282. Ret ur ni ng

to Fig. 2, the hellous %‘é%dd%nre%pl ed bebweeR t@ﬁa' B sl ehogdf Une
cla pl ate 250 and the chanb 25 bottom 218, | ows 252IdprOV| es a

vacdum seal obf@trmé@ﬁes"tﬁ?bs?(‘lrsataé'l%d%‘b?% WeHbep bhyeadgdt helenafle
while all gwi rtglevearﬁxfaqalzzrmvelm@fébpfew@tﬂ@@@ﬂy2@éupImﬁgCQh@ugttlra9 242

flexible str 42, whi ch .el 1y coy es u shi.el d 254
the | ower It%l A%é)we%os}blr%ﬁ dde/géi s'ﬂla?t Pe%ggnmggt ﬁ?ef cﬁl%lﬂa&gﬁﬁ
di sposed i notupéepir ocessheg Iegeon shieldhi 248 elbgctotioat | Yiesdnicact suthe as

upper shi eld as in ppe 25 gr oyng
t hrough a pgf]héﬁégrlr?ﬁ s:?;dhcetc%%\?eg ragr%‘p%téjﬂ omé%gﬂéﬁhgf d %E@hanghdugft %\?Lglg
metBer 282tezminplsl ade OZQ@ra@@nsiﬁéﬁtthQSCQVl@eCAlslbodEVRICeSet urn

advant ageousl y Fnipezas ivel, ! 308uRGsURd abison ORI Lhamkernalds,d the
reduces vol tage 10 03/ 015137 PCI/ US02/ 25325 drop of the return path over

nost conveREMGRA 2&406@3%%?-%9mcﬁé%?oe%‘éw?%apoﬁéﬂoﬁn derd 689 simanfigel 1%ws

to provi deThke 1igtumred@ﬁxﬂ1§m opvshe-filsasgmache gé@ﬁwrtshal%hb’éﬁ 200 eRRY
enmbodi nent , g}fas 66‘£as§§s t hrough .t he | ower h| el d %48 and mat es
with a thr §5&8 § PERSETELiLEr é??SZ’ZFZKFhe SBYCEFLctPi dddy
colpl i ng tBe st iTap ﬂlzﬂé pandasisd npoweosshieh d 248 Jdbeest i Q42 24y hed

electricalhgwer shield 248 interleave, forming the labyrinth gap 292
therebetween.
A working gas such as argon is introduced through the
gas inlet 232 into the processing region 206. The working
20 gas may alternatively comprise helium, argon, nitrogen and
other non-reactive gases. Optionally, the working gas may
additionally comprise a reactive component such as hydrogen,
oxygen or fluoride comprising gases.
To activate the reaction, a plasma is formed from the
25 working gas in the processing region 206 through inductive
coupling and/or capacitive coupling. The initial plasma is
preferably struck by biasing the substrate support member 204
between about 1 W and about 200 W and between about 100 KHz
and about 100 MHz for about 3 seconds. Alternatively, the
30 initial plasma is generated by applying power to the
inductive coil 210 or by other ignition methods or devices.
During the reaction period, the inductive coil 210 is
biased between about 1 W and about 1000 W at between about
100 KHz and about 60 MHz while the substrate support member
35 204 1is  Dbiased between about 0 W and about 200 W.

Alternatively, during the reaction period, the plasma in the

11



coupled to the |l ower shield 248 by other devices such as conductive

adhesi ves, rivets, clanping, staking, mating 10 term nals or other

conduct i vevocwrn®iet i ng devices. I n operation, a substrate Z2A/vw2d5rposed on
t he support nenber 204 while in the | ower position depicted in Fig. 6.

The lift nmechani sm 276 rai ses the support nenber 204 and substrate 224
into the ppeeesssnggpasdican pepi disetsustdined 18o2ell/n Bihethe odesivictd ve

position, the.u shi el d_240 .an | ower shield 248 .i.nter] eave, formn
Phe | abyr i FPhlodd oo ALFEFORYETBY: Akbr PIAT ad U abhSr Bepoegainy’
i nt roducedrepiongBOthemaygds ienett&B2andt susbheipedcdssing pegcess206. byhe

wor Ki n 2 ; al iivel ri I ar qaDi tro an

ot her gon-gggg?F\ggggas%%%éqonépﬁg?pt h%%\%ﬁ% ng gaggﬁ%}l%ggdi I ohal %?
conpri se acpehénpiéonsnpdnbathsipAugsigdpbgenaraskfgys 6PUPLaBeIde
conprising gasepyrifgacity@ddssihe, reaet | OamseP! 3@ s Of e ldramathe 25
wor ki ng gas i.n the prqcessing regl on 206 t hrough inductive _ cou llnlg %gd/or
capaci ti ve"gobpPIRES RREWSRT i aPOPFadhe | BTORF eP&hbRyOLEr A brsT‘B’F si%¥g

E) he SUbStL abﬁtsggmﬁzh@ mlégefpdﬂéldwdl\@mo fta:bo&tg dhav ahdoabgut valQeW2ared

et ween abqut .1 Hz apout 1 VHz r out ecands. .

Al ternati V§P§7}°Pﬁ%§§0 i ﬁﬁ?i aPeIB]P%E?rgu?% g% erated B stitprpar i n&zp?‘omélﬁlrtl(r)lgt he

i ntlicti ve pobkbe@&ingr iby conheolilgdi byon retpedstoredevndes]l dewdicrg (tied
reaction Lod, the.ind [ [ 1Q..1 La t n about 1 Wand
about 1008@%2,9)13\%?%%% gg’out\ﬁﬁb%gggﬁézggiﬁgoggoﬁltgﬂ%%?j\n%z%ﬂ\i\bi | e the substrate
support menber TBS 20dgsgnahi abed BEeWerAedbodiran wkerabbyg 26pow the

Al ternati vgkﬁceggahggrbwohem%i oY Rek adbyihetpl asma 2on themtl Wetween

031010157 FCTI (00212502 proceeshie,henign 200 15, ps apaed salely Puyie

reghon 206sheytbRrexeétedtn apdthusitatcierh duhénd opeacessiaiyd bg48 enhances
the efficiency of the chamber 200.
While the foregoing is directed to the preferred embodiment
of the present invention, other and further embodiments of
the invention may be devised without departing from the basic

20 scope thereof. For example, native oxides and other

contaminants may be removed from layers other than copper.
The scope of the invention is determined by the claims that
follow.
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i nductive coupling only, capacitive coupling only or 5 conbinations of
both inductive and capacitive coupling. During processing, the chanber
pressure wW® @roefidrably mai ntai ned between about 0.5 nilor recanasoabssas 100
mlforr by controlling the open/closed state of the throttle val ve 236.
Optionally, the tenperature of the substrate 224 during 10 processing is
cont rol | ed vy ta itsenfieriatadr d scontrol device (not shown) within the
substrate support nenber 204. The plasna is prevented frommgrating from
the processing region 206 by the | abyrinth gap 292 fornmed between the
upper and llower ¢hitdder24digdd 2aWmptai td obal |5asttened Steher tsuRe bmsthe n
path throu I s h@ﬁgﬁgé : Wl f r
200, Wi | e%?‘ r??a’? or g‘\gégfﬁ?%h i's %r%ei%tsgrgl £o thgs‘g?lg‘ g{}{a‘é@egnan%aﬁr?egtn%% o#zﬂtgh}e
preSent i nERMIGK, SPRELangouRlEser tonbddiemeRheIReT The LR el offaTeh? be
devi sed W tchawridepar:ting fromthe basic 20 scope thereof. For exanple,

native oxi des and ot her . contani.,nants I be renoved from | ayers ot her than
copper . Thé SOBEDPEH Fhybitih 3 & FaterHrTeF byihe SRR SRt ace
foll ow 12owooe3/telEha7 FRCEHUSA2/E25225 What is clained is: 1. A |l ower

shi el d adapted.tq _be f a tr . or p&@@r .. a plas
processing c a%ﬁ%? hg&%gésgﬁpuéger1§g§§nU$%?t§%¥g?d %%up d t%ﬁ%tﬂ?éﬂ%e&ﬁ
chdfber' s Portdonnands havisgpia sildigwad lcent er portion having a first

surface and 2 seEAD SWIRCE QPRAY t& dhwifir sinpurface; a bore di sposed
at least partiially through the center 10 portion and having a sidewall; a

groove di spEsedtR PEPELSE Heshaf Fom aflge af L Fpt ppBrEaeeng Lt Pomomd oy ody the

surface of canp@it pdrtdford, h&heC anifelc REilguaRd e ndi el QWG dD RidH ai n

a spaced-apant i 1 from the substrate support member.

15
2. The lower shield of claim 1, wherein the center portion
further comprises a plurality of mounting holes and a

plurality of 1lift pin holes disposed therethrough.

20 3. The lower shield of claim 1 further comprising at least
one threaded hole adapted to receive an RF return strap
electrically coupled to the shield.

4. The lower shield of claim 1, wherein the lip further
25 comprises at least one threaded hole adapted to receive a RF

return strap.

5. The lower shield of claim 1 further comprising:
a mounting ring disposed on the second surface and
30 having an inner diameter; and
a mounting surface formed in the mounting ring and

orientated tangentially to the inner diameter.

6. The lower shield of claim 5, wherein the mounting
35 surface further comprises at least one threaded hole adapted

to receive a RF return strap.
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relation fromthe substrate support nenber. 15 2. The |lower shield of claim
1, wherein the center portion further conprises a plurality of nounting

hol es andwa o3phsm3al ity of [ift pin holes di sposed therethrraaghso228828. The

| ower shield of claiml1 further conprising at |east one threaded hole
adapted to receive an RF return strap electrically coupled to the shield.
4. The lower shield of claiml1l, wherein the |ip further 25 conprises at

| east one thread ha] e _adapt.e o receive a RE return strap. 5 The | ower
shield of jﬂ‘ai m ?ﬂ?%ﬂ[%"gﬁr c%??p%ii?é:C%aa%Jﬂt TSy esp]U]slch% SRS
second sur freoeeiand &Bfk hawt nglaast nnpartdiabiyer pompdiaedouoti ngtsurifeseses
formed in %$ﬁ% j i i ed tangentially to the inner

di aneter. %21 e%¥¥&§5{$#%W§@§=%3%§¥% , wherein the nounting 35 surface
f ur Pher conprises at |east one threaded hole adapted to receive a RF
return strap. 13 MQ 03645135 RAY USB2/25325 7, Thesddmer cabi elig, ofagl ai m
1, wherein the |lip and center_  portion are at [ east partially conprised. or
at | east 6&5%%99%/Qfﬁﬁ%%erPﬁHMQMﬁ¥ﬁWﬁt%¥8@eﬁﬁ%e@o%&'%ﬂ#%W%roﬁnélﬁﬁn]”
wherein thaHd pHiadda dianeter greater than a dianeter defined by a | ower
end of the shield. 10 9. A RF return lower shield for use in a plasm
processi ng chanber having a substrate support nenber disposed i nwards of
an18nnul ar %hi el A RRuptetitn tdwer enimdd famluss igopmlasmy mrdRessing

Conduet Y SR, M0 DY L) ot SR A an L A

opposite the tfirst surface; 15 a _bore th
t he cent er @n annular shield coupled to the chamber’s walls, comprising:

a RF conductive center portion having a first surface and a
second surface opposite the first surface;
15 a bore disposed at least partially through the center
portion and having a sidewall;
a groove disposed in the sidewall;
a RF conductive lip projecting from the first surface of
a portion of the center portion, the 1lip configured to
20 maintain a spaced-apart relation from the substrate support
member;
a mounting ring disposed on the second surface and
having an inner diameter;
a mounting surface formed in the mounting ring and
25 orientated tangentially to the inner diameter and
at least one threaded hole disposed in the mounting

surface adapted to receive a RF return strap.

10. The lower shield of claim 9, wherein the mounting
30 portion further comprises a plurality of mounting holes and
lift pin holes disposed therethrough.

11. The lower shield of claim 9 further comprising an

aperture extending through the center portion concentrically

35 disposed inward of the bore.
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portion and having a sidewall; a groove disposed in the sidewall; a RF
conductive lip projecting fromthe first surface of a portion of the
center powiwmishe |ip configured to 20 maintain a spacaedTapaze el ati on
fromthe substrate support nenber; a nmounting ring di sposed on the second
surface and having an inner dianeter; a nounting surface fornmed in the
nmount i ng rildg anch nRbnloen efimatwhdangant ialdubdtardte, idvesriiiaie: er and at

I t thre S t ntin surface adapt.ed to

rggzl Vgng R rggug r}%‘rﬁé‘gi %g q‘%#é% og\g%@ |ela b ZcI e, S %ﬁgpgen t R
mounting I@DEST SUGH e EIFRD tegiiicl sewpeTH (e |StL1)}DSdtfrar’n§untandg hol es and
lift pin hO'a?Sl&/béPO@@gei(ﬁ]eéguBiQHQBo the Egayl, owel. Shigld ﬂl&lda'ﬂg\%ng

further conprising an aperture_extending through the center portio
conentri c& | PSS dP§65§8& iHErd ofiPrhet bt ESt1suNbays 0ab15he Cel'ltel’

ECT/ US02/ 2532% ib2 félgpabegl f@djéu@@@rt%h@ aoﬁt&stb@wacéorrfaﬁas'ﬂge allg

aving an upper surfa a_lower.su per surface ada to

support t hé"SHPsH ratrea'(f‘ ) ?Lb% T He gﬁgoﬁﬁggdaf@ BT IFEHRG He

shiel d haviangpléne céefinegoriby ortland fa.ndstp sarfaret $uorfacemicddement er

portion di t I r surface and the |lip disposed radially
%%ﬁ%ﬁ‘:g gly ang{“t ¢ Qe . .

outward of pr oj ectl ng towards a plane defined by the first
sufPace in a spaced-apart relation fromthe body. 10 13. The nenber of

claim12, wherei e fahe,f ULENeR] a6 AMPLESESy R £E8SSLAQT BT W téuftrgé}e

upper surface having an insert disposed therein. 15 14. The renber
claimi2, ﬁﬁ@g@pﬁe§h@¢qﬁpqg§rﬁqﬁ gwithin the upper surface having an

insert disposed therein.

15 14, The member of claim 12, wherein the 1lip is projects

substantially perpendicular to the center portion.

15. The member of claim 12 further comprising:
a clamp plate coupled to the a second surface of the lower
20 shield or the lower surface of the body.

16. The member of claim 15 further comprising:
a bellows coupled to the clamp plate or the lower shield.

25 17. The member of claim 12 further comprising:
a shaft coupled to the body, wherein the lower shield is
electrically coupled to the shaft.

18. The member of claim 12, wherein the lip does not extend
30 beyond the upper surface of the body.

19. The member of claim 12, wherein the body is ceramic.

20. The member of claim 12, wherein the body is quartz.

35
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substantially perpendicular to the center portion. 15. The nenber of claim
12 further conprising: a clanp plate coupled to the a second surface of the
| ower 20wshisehsii3or the | ower surface of the body. 16. Theedarevdsenrsns cl ai m
15 further conprising: a bellows coupled to the clanp plate or the | ower
shield. 25 17. The nenber of claim 12 further conprising: a shaft coupled
to the bodgl.whermgien thembomeroshi elldims 16),ectwhsdiry ceHpl ednkerthe ig
shaft. 18. Th n%nber of claim 12, wherein the |ip does not extend 30
beyond t he “IBpEf difface of the body. 19. The menber of claim 12, wherein
the body is ceramc. 20. The nenber of claim 12, wherein the body is

quar tz. *3535 VO3 Y51AZ, PCE USP2(25335 2pc.The, TeRREN Rle.c! BhMLIZ. 1

wherein the insert 1s ~conductive. . The nmenber of clairm 12, ereinthe
| ower shi ek@mpgissdcemprioséedomisbabedonietaveonateriied -naterial . 23. The
menber of claim 12 further conprising: a clanp plate disposed proximte the

| ower shield; and.a conductive nber. di sposed between the |ower shield 10
and the cl &ip pl € e .Of24“.nf&Fﬁ‘b %?erﬁbﬁrt AR FE3Iher ei n t he
conducti ve nenber claspapipriendispos2t phosnbee fthe Jopeer shhigld;sahstrat e,

conprising: a ceram.c.body havinag an upper_sur e and | oyer surface,
t he upper surf a%e Caocf%i%fée)%%{% Isnﬁﬁ'%gﬂ #llh£ B3 Cgt %gfgg?ggnc}%ae c%ﬁ‘gﬁjét iS\PéL%ﬁéiwer
shil@l d f aseadettheocilheprbpdptet e boder. shield having a center portion and
alip, afirst surface of 20 the center portion disposed adjacent the

| ower surface and the |ip disposed radially outward of the body and
proj ecti ng24tovnar®se dugiilgre @éf cradmp\2 3 hevierain shheacendychiygadeagber

is a spring.

15 25. A member for supporting a substrate, comprising:
a ceramic body having an upper surface and a lower surface,
the upper surface adapted to support the substrate; and
a conductive lower shield fastened to the body, the lower
shield having a center portion and a lip, a first surface of
20 the center portion disposed adjacent the lower surface and
the lip disposed radially outward of the body and projecting
towards a plane defined by the first surface in a spaced-

apart relation from the body.

25 26. The member of claim 25 further comprising:
a conductive insert disposed in a recess formed in the

upper surface.

27. The member of claim 25 further comprising:
30 a clamp plate coupled to the a second surface of the lower
shield or the lower surface of the body; and
a bellows coupled to the clamp plate or the lower shield.

28. The member of claim 25 further comprising:
35 a shaft coupled to the body, wherein the lower shield is
electrically coupled to the shaft.
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apart relation fromthe body. 25 26. The nenber of claim25 further
conprising: a conductive insert disposed in a recess forned in the upper
surface. ®0o3bh&i3menber of claim 25 further conprising: 3®c/cdoanss2pl at e
coupled to the a second surface of the lower shield or the | ower surface
of the body; and a bellows coupled to the clanp plate or the | ower shield.
35 28. The2genberrhef ndntden 25f feldher28onphéeseny: thesbally deupluedtizo atide
body, wherein the | ower hleld is electrically coupled to the shaft. 16 WD
03/ 015137 | USGZF 25355 i&anfhe menber of claim25, wherein the body is
quartz and the insert is titanium 30. The nenber of claim 25, wherein the

lover shiekd is o3 %ﬂmgé@ o0 Slaidf E%nb%héfglﬁumaertld%\gaxa sHbsigatg,

conprising: a ceramc y having an upper surface and | ower surface,

t hedupper SdiPidEMadapt ed to support the substrate; a conductlve i nsert

di sposed in a recess fornmed in the upper surface; a clanp plate disposed
proximate the lower surface of the hody; a ndgﬁﬁive | ower .shield coupl ed

to the bodyl-the# o5 TG SWPHRH it ICONRATF RS p, a first
surface of aﬂuenamﬂdﬂb¢mythQMaﬁgsamseﬁpeﬂjauﬂﬁacehanﬂoweﬂowemf@m&ﬁmmé t he

o oanar oo iile” Bl bud i daBldle (HO MRS P ERLCChRI3URD! A L2 Y

perpendlcular t e center on towa by the first
suilface in a spac@raﬁpm’ttlvealm$©ht dbspesatt h@ lfodsecesrl Gorwvadudni ke

menber dlSB%@%q %%EW%%%,the | ower shield
a clamp plate disposed proximate the lower surface of
the body;

a conductive lower shield coupled to the body, the lower
15 shield having a center portion and a lip, a first surface of
the center portion disposed adjacent the lower surface and
the lip disposed radially outward of the body and projecting
substantially perpendicular to the center portion towards a
plane defined by the first surface in a spaced-apart relation

20 from the body; and
a conductive member disposed between the lower shield

and the clamp plate or body.

32. The member of claim 31, wherein the conductive member is

25 a spring.

33. A processing chamber for processing a substrate,
comprising:
a chamber body having a bottom, walls and 1lid defining an
30 interior volume;
an annular upper shield disposed below the 1lid in the
interior volume;
a body disposed in the interior volume having an upper
surface and a lower surface, the upper surface adapted to

35 support the substrate;
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and the clanp plate or body. 32. The nenber of claim 31, wherein the
conductive nenber is 25 a spring. 33. A processing chanber for processing
a substr aw® 03/0e®3pri si ng: a chanber body having a bottom realtv®2assds| i d
defining an 30 interior volume; an annul ar upper shield disposed bel ow the
lidin the interior volune; a body disposed in the interior volume having
an upper sy fBGgeAnghdel @WBEVEHE 3C el tdier ueeetléﬂrb@ee aiidli:%ﬁdat Fird%
support the s%bstra %7 WD 03/ 015137 ,PCT/ UUS02/ 25 2@8& S?Ield havi ng
a center pSMELGRCarft a titp, CEMFFT sPOTEFPPA L THOTH E&FYor 18"&osed
adj acent t barifaver ansutrhace iphditpeskdp rdddpdded ouadeald yp fouhwaidef atide
body and rQ Is t f fd.r r 5
in a space% olﬂart R%I%??%E%B%éﬁﬁh% Bg&ggﬂg&%gh F%%ELF§%§E?§§&5%§%%%§%E||y
coupl i ng tha boweaceﬁrep@rtamelaheoupﬁepmshhel50634 amhe chanber of claim
33, wherein the "ﬂéﬁﬂl@'saéxla}b b 5P Eﬂfbc%ﬂ\%ﬂhéhéheod)bwéﬁ%d sbflaeld
shield. 35. The chanber of claim 33, wherein the body is quartz. 36. The
chanber of 28Fatthe33PPRiefsiiflfne body further 15 conprises a recess forned
wi thin the upper surface having an insert disposed therein 37. The
chanmber of _¢laim ereint nsert,4qs iLtaniu 38 The er of
cl ai m 33, erelﬁﬁfhew%ﬁﬁﬁ sﬂ?el&%%? %3Un¥ﬁﬁﬁ$l§9 %%aﬁﬁe %@aﬁa
3310ur t her diempsiesi bgtw2ena thleabpdypl and tbepkedefld.t he a second surface of
t he | ower

35. The chamber of claim 33, wherein the body is quartz.
36. The chamber of claim 33, wherein the body further
15 comprises a recess formed within the upper surface having an

insert disposed therein.

37. The chamber of c¢laim 33, wherein the insert is
titanium.
20
38. The chamber of claim 33, wherein the lower shield is
aluminum.
39. The chamber of claim 33 further comprising:
25 a clamp plate coupled to the a second surface of the lower
shield or the lower surface of the body.
40. The chamber of claim 39 further comprising:
a conductive member disposed between the lower shield and
30 the body or clamp plate.
41. The chamber of claim 39 further comprising:
a bellows coupled to the clamp plate or lower shield.
35
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shield or the | ower surface of the body. 40. The chanber of claim 39
further conprising: a conductive nenber di sposed between the | ower shield
and 30 twe Gody13or clanp plate. 41. The chanber of cl ai mrPEa/dseersss
conprising: a bellows coupled to the clanp plate or |ower shield. 35 18 WO
03/ 015137 PCT/ US02/ 25325 42. The chanber of claim4l1l further conprising: a
shaf t cougled t dtehechdmbgy pdfated,aiherleiffuttdliedt awerprishiredd 1S

el ectrically coupl h ft._ 5.43. C er of k \ in
the |lip does no;él Sglg?%‘ﬁdgf%g%}%%g tthoe 5%%&012%% gjgle ot t‘ﬁ%%%%‘? %ilf Vﬁ%";eeell
chanber of sbligild 33 allesrtaiicaliy Idoypded gepahe shiadltd define a | abyrinth
gap. 10 45. The chanber of claim 33 further conprising a conductive nenber
at |least partially disposed in a groove forned in the |ower shield. 46.
TheSchanbert3of clien £5anReEr ePh tHeid®dnddet | VRShekBertha s Ll adepsi mpt 47.
The chanberextlerd AeRichd thkRengigera ITFJLIE MHRCEBT.s performed on a
substrate di sposed within the chanber body. 20 48. A repl aceabl e process
kit for a processing chanber, the kit conprising: a conductive, annular .
upper shi eldd .haviTige achghbedr i cil clpdnt | D3, t ed@medn nghen laip eaddhawpsyr a
first dia r; onducti I shield conprising: 25 a center
portion hggﬁﬁﬁﬂgﬁpgﬁgf&Eg?ﬁ%%%xgﬁﬁgggk%ﬁcond surface opposite the first
suiface; a lip projecting fromthe first surface of a portion of the
center portison ang,havidighd & anelLin et e iR Gnpti SRS & ndte- gpd of

the cylindrical portion of the |, i ) ]
member at least partially disposed in a groove formed in the

lower shield.

46, The chamber of claim 45, wherein the conductive member
15 is a spring.
47. The chamber of claim 33, wherein a pre-clean process is

performed on a substrate disposed within the chamber body.

20 48. A replaceable process kit for a processing chamber, the
kit comprising:
a conductive, annular upper shield having a cylindrical
portion terminating in an end having a first diameter; and
a conductive lower shield comprising:
25 a center portion having a first surface and a
second surface opposite the first surface;
a lip projecting from the first surface of a portion of
the center portion and having a diameter greater than a
diameter of the end of the cylindrical portion of the
30 shield, the 1lip configured to maintain a spaced-apart

relation from the substrate support member.
49, The kit of claim 48, wherein the lower shield further

comprises:
35

19



30 shield, the lip configured to maintain a spaced-apart relation fromthe
substrate support nenber. 49. The kit of claim48, wherein the |lower shield
further wonprises: 35 19 WO 03/ 015137 PCT/ US02/ 25325 a b@ca/ukospseed at

| east partially through the center portion and having a sidewall; and a
groove di sposed in the sidewall. 5 50. The kit of claim48, wherein the

center portion kudier diepmRiEdSes acplstr dairty a0fl vreurbuat holkescanrdra
plurality of _lLift n.hol.es di spased herethrough 51. The kit of claim
48, wher ei ROFHeO Foﬁ%@ épﬁ'ﬁuﬁﬁﬁéw 1 rise at |east one threaded
hol e adapt ed t oar gueove dns@ﬁsedeumrmh@tBadewbédtricaIIy coupled to the
shield. 15 52. The | ower shield of claim48, wherein the |lower shield

further conprise: a nmounting ring disposed on the second surface and
havPng an Bfner dhamdtidr ;ofarmd admuiht iwhpraint dde fasmbsy inentiendwmthey

ring and %&n%&tl@te‘%d d aﬁgﬁeamufv otfo Mﬁﬂﬂ@r heiagetely £0p§§ra1h€%/k'otf of

claim48, wherein the_l ower shield upper shield are at |eas

partially &&ﬁﬁrP&@dh8#e§tdPéQ?Fedp§PﬁF%tp¢°€€ -ed with alum num 25 20

51. The kit of claim 48, wherein the lower shield further
10 comprise at least one threaded hole adapted to receive an RF

return strap electrically coupled to the shield.

52. The lower shield of claim 48, wherein the lower shield
further comprise:
15 a mounting ring disposed on the second surface and
having an inner diameter; and
a mounting surface formed in the mounting ring and
orientated tangentially to the inner diameter.

20 53. The kit of claim 48, wherein the lower shield and/or
upper shield are at least partially comprised or at least
partially coated with aluminum.

25
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