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considerations such as ergonomic safety or general thermal performance.
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clean during scheduled maintenance. Cleaning is further aggravated by the presence of plastic
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and stainless materials on the top piece that limit the types of available cleaning techniques.
That is, although a particular cleaning chemical may effectively clean the residue from the top

piece, the same chemical may also substantially damage the plastic materials or stainless steel.

[0014] In addition, correctly reseating the top piece after maintenance is often difficult,
since it must properly be aligned with the bottom piece such that a set of gaskets properly seal
around the top piece. A slight misalignment will preclude a proper mating, requiring the

workers to try to nudge the heavy top piece into place.
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the substrate, such as with a trench sidewall. A region of low plasma density may not remove

a sufficient amount of material from the substrate, subsequently reducing the size of a trench or
via. Likewise, a region of high plasma density may remove an excess amount of material from

the substrate subsequently creating a cavernous undercut.

[0019] In view of the foregoing, there are desired methods and apparatus for

optimizing a process model in a plasma processing system.
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[0020] The invention relates, in one enbodinent, in a
pl asma processing system to an apparatus for
' a substrate. The plasma processi
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drawi ngs and in which like reference nunerals refer
to simlar elenments and in which: [0023] FIG 1 shows
a sinplified diagram of a plasm processing system
[0024] FIG 2 shows a sinplified diagramof a plasma
processing systemwith a optimzed top piece,
according to one enbodi nent of the invention; and
[0025] FIGS. 3A-3B show a sinplified diagramof a
optim zed top piece, according to one enbodi nent of
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
[0026] The present invention will now be described in
detail with reference to a few




preferred enbodi nents thereof as illustrated in the

acconpanying drawings. In the followi ng description,
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[0032] In another embodiment, the optimized top piece comprises a set of top and

bottom vacuum seals that include o-rings.

[0033] In another embodiment, the optimized top piece comprises a metallic spring
gasket that substantially fits into a groove and contacts a bare metal strip on the bottom piece

in order to establish electrical conduction.

[0034] In another embodiment, the internal shape of the optimized top piece
substantially matches the internal shape of a non-optimized top piece, such that electrical, gas

flow, and plasma containment characteristics are substantially the same.



flow, and plasma contai nnent characteristics are
substantially the sane. 7 WD 2006/ 011991
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stafde ik Sir A @ark BarldRRE by @plresh. ment of the present invention.
Generally, the plasma chanber (chanmber) 202 is

[m)!mpr [ s e Refafrmg nbwttd BIG. p; sirepl#fed diag@manf indpctpnelymeupimmzsma

plpsing S G oo i o P iPiion B S BB fone
eipidirtgnz efthé prpsepi ieomtidnl 4Genena]11y tirechdrsmb chaobet (Thanebeny@OR &r

oSEBRRT: ol B PRSP IARRE SRR
fasigionyop piece b4 bs shotve dh FiGo bnap bmrm)lacecswslt amaptimaded tapgliee 244,

in;ogﬁeé toa?pttlr r_wvgfrllc l F% ont“fdﬁ sa%t{/ ?1{ \Sel ds ?ﬁ?ﬂ% ?gggse b reftlt}f':r‘al

cleystedstice. 9., al um num ceram c etc.). Most top pi ece
desi gns, hovvever are not optimzed for ergonomc
[0038let y ofheyionpiced itseHay apmimoplyroppsttietpd: fsom plagramtesistant materials
thHE éﬁa&f Wil 3kdudd of REEhsiRSht Hﬁﬂ@%eﬁua%d Re ?i@ld%thffpﬂlé WiadchON
tim’ze top plece since the manufacturing
p@eqs@mmysteme(e gogiwpme@ecqr@m@@#ér Mast top, piegs| depiEnse hgeypip pre Nt
o ibddaBr é?éono&@%aﬁ%r 3t derat URin@Ip&RBhancklovever, concern

over worker safety has grown as industry is attenpts

[0o89]r educ eHYéﬁ)hKaﬁfy ihBiethd RferallthbebhdhytivaBbrio e,gmﬁas top-pided
artl cul ar, asrra ?f{’oces& ave b

ng e
Wﬁ’@h‘e%‘iﬁ‘ﬁ’?ﬁ rg%nu ag coshpheiop pipreds @enﬁr&ﬁmaeaﬁﬁf%émg‘f@ﬂwn of

tRRY&all §stemofte Woivever,R8fcefikdved WotkaRATkS lh&s growe Eﬁiﬁﬂus{r@ is
save costs i hcreasi ng. t he I kellho CCId

d
atfqmpptfyt reduge waskes RS oA 1By iR gos EFHIE: frnagrocessing
s)f.%hﬁ uqaxV&‘b%&ﬁﬁeaﬁorE E@h&ﬁ&iﬁ%ﬁ@%&&aﬁ fmahiifaétades &t bbIBto use fewer

%glggl ?»\plfllcgrfs in, grég rsr:?/g écs;qtq,lfn(g ﬁ%&% fllgmxood o?gccpcfentannjury Ras

prev1ously explained, ergonomic hazards exist whenever the system design or installation

results in task demands (e.g., manipulation of the top piece) that exceed the information

processing and/or physical capabilities of trained personnel.

[0040] However, in the current invention, an optimized top piece may be
approximately 80% lighter than an existing non-optimized top piece, substantially complying
with SEMI ergonomic safety standards for a part handled by one person (e.g., removing,
lifting, cleaning, etc.). In addition, preventive maintenance is also substantially simplified,
since a single worker can easily manipulate the optimized top piece without the use of a lifting

apparatus (i.e., winch, etc.), facilitating proper cleaning. In addition, correctly reseating the top



processi ng and/ or physical capabilities of trained
personnel . [0040] However, in the current invention,
L {ghzed top piece may be approximtely @9&

‘?pﬁﬁﬁé’?ﬁ%ﬁan an existing non-optimzed top pll) 520051020968
substantially conplying with SEM ergonom c safety
plece %5‘1‘2&6&?&{3% 23 Ebsfbgg%iyﬁgnﬁﬁﬁe@ Rpcdft Bﬁ?g éa@ﬂ;gahgned with the
bpttam phtd sueh thradi arSBtan anskets p@pag@ealmql A fﬂqpallleroy

lified, since a single mcrker can easi
[9%1\ pul at’he chrEenbipyentiog algd nphayp 8 g m&ﬁlatﬂ%?@mwa{fﬁy 80%

1685 thiadh fhle @ﬁstm%%ﬁlfoﬁﬁrﬂﬁec( o ieces WA B fldvio@dlyEdeseribbd Ghd \}olufr\{el d?ﬁ g

proper cl eani ng. ion, correctl

reseal
ma@@al i thAtPRRIERS a5 1@3‘9&“?@‘? sibsiowi) @2@%%1%55? 6 eia%rg% ppcessing
PR U BAApR AR Rpéthbitpbudeded @ﬁﬁsﬁétlasiﬁs §ﬁémhip5ﬂta%€,| sinbd MG Ijlatsma
may be easily a I| gned with the  h ott mcesu%@ tt
PEPCEEINE SCRGHERY ls0 fﬁﬁ‘ai?é?“flfgi’""é‘gal"af&%‘h‘}? cp theogisr ﬁﬁc g tenths of
dbQO4d | BetARe 6L SRS top meems ofiéh b ordplel BM@da td Substirially

mass that is approx 0% | ess X |

oo el e e Db L ARl e
a¥ @ptihiRedxbp pioBd 1Rk b adlauway bxhﬁl ﬂhamapmm csuet that térgyestsurt corgadtions
a substantial th q}:wn%dpl asma processing

%Cgﬁlf“gﬂ‘ﬁ?i’ép&? E‘? ?@H’@ bet ween substrates
I e
sedtent P22, d]hd‘&rplasﬁla arof:emng gaseshaaydfe sulckeqyreatdly Gniz&co furmie: pddsma

f
e
set_ﬂicatduc’tsmtisqa&r(a aglasy mine, podifidoed auth g(tge@pg 2§ oneath efagfyostatic

i
8B O Rl 75 Ry B s
cylelers @it sy ycsitmmgndysm:ae)r@nmg&mes €6-8-yCaBy Geifvr ¥z EHLFs,

(%| f L§ O

(%F% er ﬁ% ?gerl %utl on " Bél%’t(gzrh étai'rhese

§d4§fﬂa pflﬁ&fcﬁéd &9 ﬁ?%%épaﬂﬁéﬁ fRfn &b Bﬁﬁﬂé‘@ﬁl &lmedu@@waa@lw b4, and
orma plasna Inorder to process (e.g., etch or

sgeqsillyiinduees)2 t@mﬁ@e@g dlpcripscugent 4q e plagipaprogessing:gases ty greafe
pmﬁh 60 FUCHRdow %Qt‘ﬁtpfcﬁéc% ifuc@ontof $PmitMiha 200 Shd AIRRMBhe
‘gglge rin on _an el ectrostatic chuck hucklg
gzrmate fielfl 34 qomeitreﬁ infg the plpsmapropessipg,chsmhery Fughes pouptsd to
iRfucE BRI 9558 thafting nEtHob I Rifat fBPbe fah@emhgm% REReitgator 234,
pl asma processi ng gases (e.g.
Niatghying network 232 attempts to match the impedance of' RF generator 234 which typically
operates at about 13.56 MHz and about 50 ohms, to that of the plasma 220. Additionally, a

second RF energy source 238 may also be coupled through matching network 236 to the

substrate 224 in order to create a bias with the plasma, and direct the plasma away from

structures within the plasma processing system and toward the substrate.

[0044] Generally, some type of cooling system 240 is coupled to chuck 216 in order to
achieve thermal equilibrium once the plasma is ignited. The cooling system itself is usually

comprised of a chiller that pumps a coolant through cavities within the chuck, and helium gas



CF4, HBr, CH3F, C2F4, N2, 02, Ar, Xe, He, H2, NH3,

SF6, BCl3, Cl2, W6, etc.). [0043] Induction coil 231

‘g(éiag flated fromthe plasma by a diel ectri codm&/020068
generally induces a tinme-varying electric

current |n t he plasma processing gases to create

P]lngél the ERARKWhA 8L %ﬂ@@e{t@ TRLQdi8SH S rd thé'_géné’r&bdl heat, the
m pl as field

ma 220, and allo the generate

hliym gas alse nl&wsaheecqomﬁywﬁ'@ twaméw%tf% beat disHBRUOR A PBIE:.

irfcrdabi fﬁeliﬁﬁgﬂsﬁﬂe E&sedu&ﬁb*‘étsb Rreasdh the idak tﬂaﬁsféf@&t@ hif64 plasma

net wor k %‘H further coupled to
ppspRaing systenp e alsoppniElied by sophifisated sappulgrs @ﬂﬂf’émﬁ 8PeRRg h
sbif\Gard BCR 2R pibdt ofRAIR nA&f, maMaEchirihy Plosss eters
oper a@%@gt abg?ﬁ 13&26 E/Hz and agout 50 ﬂb I!,mtnfllﬁat
(98- YoHasp gasdlow mixosas AQwirate BFRSTUFS; o Meﬁ%%ﬂ lé’é‘FFg‘
pmul!il&fiﬂa&%& FRYssid Sﬁtdaearﬁauﬁécﬂﬁ rédifeough mat chi ng

net wor k 23 to t substrate 224 in order to create a
[0048F Wi t Hin hdutioal illscm'ing ﬁﬂdocdhg ehite 2t45,a)rpﬂmspraceeymyateﬂ thardware,

structures within the L OC {
Py R Rt PR D PrRETEF bR e
pmmh piogessiis dppatatld Q02 sich thaftheitindr ouréied oRthQ Qlﬁummdaopdwcceﬂézl

Vﬁ]éﬁlil i§ %osegﬁoetﬁgglsf%%n@g rgfeegam O’tn g 0 'fu%ngﬁaeﬁ) Lt%ségﬁvéll%d temperature.
Hooweper) undikle fionsoptimided éop didvathepingpsd evolingblata 246 lor oty lprocess

LIt i ool S o R e oo agndichiu 242 byt
optimizkd apgietdne substrate. In addition to renoving the

generated heat, the heliumgas also allows the

[86] i ng SA)SSIII‘@MQSU desepibetl, w&iughﬁr«zﬂpemémweru%@pb%ﬁﬁr%theﬂ
pmat gehe?-ator 3308 ﬁ]@%lp% oL é&%xﬂég?é@@ﬁe@d §4ﬁt§§ EaHeRRE! Whid SO

I ncreases the trans pl asma

spsoqrestlyi gegerstpsarcinductyecusrri 31 £ tat qr@ltqsead pgintains the plasma. Since
ogﬁﬁw n% gglsee,shzxt‘sﬁmy bR{ionf AR fisil 24> #HR ‘h@étin@ And SoRfikgR4t8246,

typi cal opéerating environnen
mﬁh@fmme@rrﬁlh*gd hardwere.gheyaruliingelepigomaggetis. ﬁel%‘ll faghencethe
ﬂf%l@oi( 13%8226 QY bk BLRe oﬁi’nﬁkﬁu T8at i€ e rdsuling cB@AGHAY hty
conf gured or a “particular plasm proceSS|ng system
baeranedess gistorted whielp giap eesult in@amre opinyEfoBR P a%lmrf&ail?.‘/ﬁgmss the
sﬁﬁl@a’c@ Rty Rinplofing $R1d ?"g , Rldh@fg MELBER.). €l at ed
har dware, rmay operate to control t he t enperature of

[bd] t OP MeBGAngZAA toPIG PSR GESHplFRA dialiafuT an Ojﬁtmixﬂﬁ top piece 244
pl asma processi ng appar at 202 such thaI; ejb
e PP BCEtasHing foong GEbeAmen of B TiciBveRgion. Portion 302 Fepresens

approximately 80% of the mass of the non-optimized top piece, and is non-process critical.

Since only the outer surface has been modified, the internal shape 304 substantially matches

electrical, gas flow, and plasma containment characteristics of a non-optimized top piece.

[0048] Referring now to FIG. 3B, a simplified diagram of an optimized top piece 244
is shown, according to one embodiment of the present invention. Mounting locations 312
allow the coupling of alignment brackets that may be removed during cleaning, in order to

minimize part cost and cleaning solution contamination. The set of handles 313 are integrated

10



which is exposed to the plasnma during operation, is
mai ntai ned at a controlled tenperature. However,

L, on-optim zed top piece, heating ang-a3hdsR%
‘%ﬁg@%ﬁﬁﬁﬁ? or other process related hardwaﬁ& I'S Fdosss
positioned such that it is shielded from _
fk&ﬁ:‘%ﬁ@&fé%}fﬁé&, drldPhtidh2pdiiticlgoRit frOR WhiBnAS Fick APardineds the

0046] As previously described, as a hlgh.,requen%¥
tpropieqe 19 @rdelip minieize PBRTRIPTRONREE Wit RRrORGEY FERSIYS aTopof thephamber.
1h DEuiGAR the 68 4F alRBmEt B6let FMBUGRS fof thE bRdreheRdhd nfounting of the RF

generated, which subsequently generates an inductive
coil firesly tothe chepber. cr eat es and mai ntains the pl asna.

i nce timzed to iece 244 shields electr net i,.c
DO G IBleiit i ensiat PesPost oot s PhaeRe S oG difents,
tr18E alpERORS PerinRtatib®(ladickaivalents wiittefall @dthintthexgope of this

.electrgmagnetjc field 211 and hence the., uni formty..of .
A T
plesu biokaasingsyeeing fromfliagd Rlesemash Cdoe CcogreEtebm3™, HxshMtHR) Exelan™

' resuld in a re optimum unifor I .

A G YL o e L o o b oSPl le D EDEE,
itpveptich niay.atso be need wdihrsgbstrateedtfivagqus diamelers (p-8020] mm, 300 mm, etc.).

eferyi. o..El. i Ll L agram of an
lgfﬁ’ fnr%erzlgelgotp%\é%%i aé{néﬁ)ﬂ%@y Fésjusg% gpv\%%l ,afs g%%grg%i ng to one

di me ' j [ :

DS, Rl 8 G5 LRSI o1 o
chambeo fop ipiere: edilditinpalsideantagesmey indudeontipizatdensel workier preeriomic
s%eﬁr%ﬁd gﬁgﬂa}#r&%ssqgﬁ:ﬁ{imgy&faﬁ%ﬁ @s been nodified, the
Internal s

ape 304 substantially matches electrical,
[065i] T | OWHARE dRLR IR xERFLS BT herfd bRt Al HEt nidde GRodiicaflons and
non-optim zed top piece. 10048] Referring now to FlI G
vappations maske madp é%lt%a Higelpssd egbo r&mh%ra%mf%wﬂwé@éu%amd
shitit SMAYYavenBGE A Wil by ORRovaRPAstingENt of the present
I nvention. Munting [ocations 312 allow the coupling
of alignnment brackets that may be renoved during
cleaning, in order to mnimze part cost and cl eaning
solution contam nation. The set of handles 313 are
integrated 10 WD 2006/011991 PCTI US2005/ 020968
directly into the top piece, and provide a specific
point fromwhich to pick up and handle the top piece
to order to mnimze operator contact with the process
sensitive areas of the chanber. |In addition, the set
of alignnment holes 314 allows for the alignnment and
mounti ng of the RF
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coil directly to the chanber. [00491 Wiile this
i nvention has been described in terns of severa
preferred enbodi nents, there are alterations,
pernmut ati ons, and equi valents which fall within the
scope of this invention. For exanple, although the
present invention has been described in connection
%Iﬂ’ls .pl asma processing systens from Lam Research
‘(e.g., ExelanTM ExelanTM HP, Exel anTM HPT,
2300TH VersysTM Star, etc.), other pl asma processi ng
systens may be used. Thls nventi on nmay 3530 be. used

Lwi t h A UHaTRaRIQCSSFINg oSt 1oF aRvoressing( @, gubstistsy thegnplasma
material s other than al um num

]xﬁggsﬁg%a §§th?nﬁﬁ%s ceram cs. 100501 Advant ages of

t he a beteorh pizke invbidingpa elmckppafigired fdrdwolding sgid sutisiretd;

pl asma. chanber. to Add ti onal advanta

o) i st geR R G Engl BEL) Baider to
cr@it@%'ﬁasﬁfa%?ﬁ&cédﬁﬁ{g%ﬁid%ﬁétra@@ar acteristics. [00511

Havi ng di scl osed exenpl ary enbodi ments and the best

rmde@hmmgfandawlmgssyamm apdiri ati ons may be rrade to the

di scl d enb d
sub; 0P A B P B e FSEReron Sidig b g amees
pdrbh, A d@céss @oﬁ?on Johfighd NG provide Argtuasdrmaly R 88idit0H piece
stem f or processin substrate, the plasm
aqsfrv @cmpﬁgsa%/beaéwgo@amqoma $ystamp said dien gn&e@d icReling) pystem
po%ﬂ%%%? linS(i&)J] geh 5&% F)&[tlogo L?H Q%@e ﬁ?écg fﬁl‘ﬂ?&t doﬁ{p‘?i'sir%na cylinder

on col con

ha¥ingC feaqureg fiat mQuﬁﬂuf.g dmd rheatigke fand @oolitige ayﬂerﬁ, pdid Sreatifig and
processi ng said _substrate; . a heatl(g and cool i ng

cop\ing eypiemneprEuRdipSpiat 6y iiulep e consralling tmqr%rmep%éaéd top
p1§<,ae| guﬁx?%gﬂic@&sﬁlggo shbdthie, %t rl@é\s?ﬁspc?éﬂ@ﬁ Lo gréleg@ n;gg%e being

recess portion igured’to provi are
difmrsed dietivéenpsgid dnductiandedib asdippalr heamigdantk &bolmg aysem for

S S B oe e i G id fIgTrordas it B cce

further conprising a cylinder

2. The plasma processing system of claim 1, wherein said top piece is

comprised of aluminum.

3. The plasma processing system of claim 1, wherein said top piece is

comprised of ceramic.

4, The plasma processing system of claim 1, wherein said top piece does not
include plastic.
5. The plasma processing system of claim 1, wherein said top piece comprises

a set of integrated handles.
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havi ng features for nmounting said heating and cooling
system said heating and cooling system surroundi ng
said cylinder for controlling tenperature of said top
pi ece during processing said substrate, at |least a
portion of said top piece being disposed between said
i nduction coil and said heating and cooling systemfor

shi el-dj [ ' [ f j .
6al ot isasigk el B3P AL R £ aTah S 6P edL Spprices
a 8dt oflaHpidnt heleer ein said top piece is conprised of

al um num 3. The plasma processing systemof claiml1,

wherein said top piece is conprised of ceramc. 4.

The q t | amil, ' Wk
Mop IR ROESHhE S AT Ch AR sqlL bR Sthfries
aprafaessi ng systemof claim1, wherein said top piece

conprises a set of integrated handles. 12 0 6. The

pl asma processing systemof claim1, wherein said top
8Pi ecere YIRS cesding &Ystéh o dIAMTERhdéh 88id slbstrdi€ comprises

pl asma processing systemof claim1l1l, wherein said
aglabspangt.e conprises a wafer. 8. The plasma processing

systemof claim1l, wherein said substrate conprises a

gl ass panel. 9. The plasma processing system of claim

91, We9ll&nfdrcds s SREABS Slafth 15*hékeir! 21 RUEEA mass of said
corresponds to a reduced weight that is greater than a

topestigee: cosrespaidd te eredysied veeightGhatTip gresterdhan psdes oif said top
%gsten1of claim1l1, wherein said reduced mass of said
P ep pi ece corresponds to a reduced weight that is
greater than or equal to 400%of a weight of said top
i ece.
The plasma processing system of claim 1, wherein said reduced mass of said
top piece corresponds to a reduced weight that is greater than or equal to 400% of a

weight of said top piece.

11. The plasma processing system of claim 1, wherein said top piece weighs 15

Ibs or less.

12. The plasma process system of claim 1, wherein said reduced mass of said
top piece corresponds to a reduced heat capacity that is greater than a heat capacity

of said top piece.
13. The plasma processing system of claim 1, wherein said reduced mass of said
top piece corresponds to a reduced heat capacity that is greater than or equal to

400% of a heat capacity of said top piece.

14. The plasma processing system of claim 1 further comprising a dielectric

window disposed between said induction coil and said top piece for protecting said

13 °



11. The pl asma processing systemof claim1l, wherein
said top piece weighs 15 |bs or less. 12. The plasm
process systemof claim1l, wherein said reduced nmass
of said top piece corresponds to a reduced heat
capacity that is greater than a heat capacity of said
top piece. 13. The plasma processing systemof claim

1n%l8<r‘t¥%1§[c)e isglidr @gégﬁ%g éﬁ‘(ﬁ é?ifst ﬁ;%:oqttioﬁ gﬁ sgl'dle&)f) gglg%e ‘te>emg
dispered ostgtakid heatAOBbwblits maam b digleofricseindowop

piece. 14. The plasma processing systemof claim1l
further conprising a diel ect ric w ndow di sposed

156t }'@?{é ﬂgéngaa:pggg%gﬂ% loradnS 2l htRmh Q';ﬁ)?l@orf Qf said top

pro uction coil fromsaid plasma

pised i3 pabitibeebbetaeqnsaid mducﬂommlchnd(spldmeem el qogling system.
di sposed between said heating and cooling system and
said dielectric window 15. The plasma processing

16YSt & Qberfrd 31%1’82:(%81@’“ SysBdn for PPFockRthgOfa SabstrateDPthe plasma

pi ece i's positioned between said induction coi [ and
pmaesslﬂgesastemgcommsnum i ng system 16. A plasm

o1 ook kR e &) PR ERREERef (3 RABENIY et

i ncl dlid¥eic@ort bME lsorﬁ@nfédgwg%ﬁeﬁaw arhélbétidigaghaiielfield in order to
substrate; an induction coll configured to generate an

crebte@tplosmeagioe prosessing séid subgiraler to create a pl asma for
proce s%%%tggcgoﬁn sk&ﬁge a heating and cooling

syst% coupl ed to said bottom piece and

CONMPE itéy Pigc@cdupledistd R batm piete ahdachpdsippa rewess pdrtion, at
said top piece being dispgsed E%tmeen S, |d i nduct j, on
legsj,q pogtien ggq;qyd tqpegpqer}gn%@lsm ﬁ@vegg; Spid inqygtion coil and said

h%?llnglagh '?:80 frﬂ”(i ggle?dlﬂ% 48 lhe%g;éiﬁlt @5115 Qﬁteﬁﬁ'fﬂ)m said

ronagn sald recess portion onflgure
elecirqanaptictle fmld Iwﬂstecessepmﬁom configired do pacsdde ot legsti ohe of a

retéiglqug%xsgsefo? led 6%05’ % e%g rautld gos{lpgc?rlt gorhs%?dt fle%%ng rtllgd 05 1rlgns%/stem,
said heating and cooling system being positioned inside said recess portion, said top
piece further comprising a cylinder having features for mounting said heating and
cooling system, said heating and cooling system surrounding said cylinder for
controlling temperature of said top piece during processing said substrate; and

a dielectric window disposed between said induction coil and said top piece
for protecting said induction coil from said plasma, said at least a portion of said top
piece being disposed between said heating and cooling system and said dielectric

window.

17. The plasma processing system of claim 16, wherein said reduced mass

corresponds to a reduced weight that is greater than a weight of said top piece.
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sai d heating and cooling system bei ng positioned
i nside said recess portion, said top piece further
conprising a cylinder having features for nounting
said heating and cooling system said heating and
cool ing system surroundi ng said cylinder for
control ling tenperature of said top piece during
rocessi dj el c
g.l S pglél f)]l% SIid D qog'elég) gé ggtg glﬁlﬂgoﬁe V@ﬁé&éfn sagﬁ r}gcgi’ged mass
chr&p6ndsitora rﬁdhﬁie& Gﬁdlglg thdiigl gﬂemétlﬂian@m equl lto #0@¥ of ai veight of
plasma, said at |least a portion of said top piece
S%@qugplmesposed bet ween said heating and cooling system
and said dielectric wndow. 17. The plasma processing
system of claim 16, wherein said reduced nass
1¢.0r r efRopldsmi pracessidg cystemeo htaimhh’t wherginesdid reduvad mass

wei ght . of s 0 i ece. e pl as .
cosresbeRdsitng re é}?@é ﬁlf%ﬁakmaﬁsrfﬁates eikalsr 014 2BP A arrhpeid fop
pﬂﬁé corresponds to a reduced weight that is greater

an or equal to 400% of a weight of said top piece.
19. The plasna processi ng system of claim 16, wherein
ald mMass .correspon uced ther nal
2fiass THEaRER CP O SHE SHARGOL RIA a6 MEAYER, i TR mass
c&’re%ﬁ@ndsztg a fdiecéd aefBalPhesehsi Ropreatst eh O eglai td 409% of a
wherein said reduced nmass corresponds to a reduced
thetraalmadss wésaid totapiets greater than or equal to 400% of
a thermal mass of said top piece. 15
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