APPARATUS FOR AN OPTI M ZED PLASMA CHAMBER TOP PI ECE
BACKGROUND OF THE | NVENTI ON [ 0001] The present

WO pwe/1199n rel ates in general to substrate PCT/US2005/020968
manuf acturing technol ogies and in particular to an
apparatus for an optim zed plasma chanber .t op pi ece.
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sem conduct or substrate or a gl ass panel such as one
used in flat panel display manufacturing, plasma is
often enpl oyed. As part of the processing of a
substrate for exanple, the substrate is divided into a

plurality of di gsscRGRIOANEOBUFRE grogach of which

wi || beconme an integrated circuit. The su strate is

[Odgr n pr Oﬁ% gﬁ%n{ Hvéhidf dél%g‘s IH Ing?Q éﬁ’%ﬂi’@hﬁnuﬂ%ﬁﬁé él:l"ﬁlologles

sel ecti‘vel y renove eposi t

and idgpugilai wran dpparetud éor ahopfimized plagoa chapdler pmpieaent s

thereon. [0003] In an exenplary plasma process, a
[0082]st r atln thsprooasiag ofie substeate,leign, af semmoofludiersdestett or a glass panel

mul sion (i .e., such. as hot.or esi st rior

sucBiAS g i 0 pop disted P B CHRE AT D ST e 8 part of e
proe&dsBglof ¥ ehbstrbR ToVEEmplaths butgtrae idividsd Bitdd plubity of dies, or

underlying | ay er to gecone exposed. The substrate is
reotaﬁgwarpqr%eawh R &’hﬁﬂl%%e%@éé@%@teé Gk [hgsulstrate is then

pro%é’s@é& ﬁqaat RriSURRIS irSWhRE hidfeBials RICIetiegy @rﬂmw)femah@ aftf
bi - pol ar el ectrode, called a chuck or ‘pedesta

depﬂq@mdxdppcatt@nbmé@rtto Sunmredestrigplecoptpenerfis Geksani nt o t he
chanber and struck to forma plasma to etch exposed
[0098kas of Intanexemplory plesma ro@ey p sWistrateris ¢ngted ovitht ath f@m of

har]dbne% e%wﬁg%ﬂ {SI e c%l a@g ﬁggo{%fs {rﬂgs féﬂh&%& Xtcéglg plA‘{3 S ij ﬁlt% B dened

roces O ne n SIS
emplsaﬁlrme mhmsdtlﬁjtlvélghranma) califi@g cannems bithd undiermrtgdh)te@ m become

xR P b S T e el sttt Mt GeL R Sptalgsppor

stridt@8c8@dprisths 4 oRbHpbRAEHI PoRAtIRA D de, [AEERa PhiRE rdSBpedestal
processi ng gases a be subsequently ionized tq for

Apfgrogglﬁtﬁ eg_cj}ent SPWCe Agd entftlp dig c{xém er angts@hck(}p form a plasma to
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onductor substrate or a gl ass pane, positioned
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processing system componelilﬁcsI 12 Qhown. Generally, the plasma chamber (chamber) 102 is
comprised of a bottom piece 150, a top piece 144, and a top piece cover 152. An appropriate
set of gases is flowed into chamber 102 from gas distribution system 122. These plasma
processing gases may be subsequently ionized to form a plasma 110, in order to process (e.g.,
etch or deposition) exposed areas of substrate 114, such as a semiconductor substrate or a glass
pane, positioned with edge ring 115 on an electrostatic chuck (chuck) 116. Gas distribution
system 122 is commonly comprised of compressed gas cylinders 124a-f containing plasma
processing gases (e.g., C4Fs, C4Fg, CHF3, CHoF3, CF4, HBr, CH3F, CyF4, N3, O, Ar, Xe, He,
Ha, NH3, SFs, BCl3, Clp, WFg, etc.).

[0005] Induction coil 131 is separated from the plasma by a dielectric window 104, and

generally induces a time-varying electric current in the plasma processing gases to create



system 122 is commonly conpri sed of conpressed gas
cylinders 124a-f containing plasm processing gases
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C2F4, N2, @2, Ar, Xe, He, H2,NH3, SF6, B 3, C 2, W6,
etc.). [0005] Induction coil 131 is separated fromthe
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[0008] The top piece itself is commonly constructed from plasma resistant materials
that either will ground or are transparent to the generated RF field within the plasma
processing system (e.g., aluminum, ceramic, etc.). Most top piece designs, however, are
optimized for operational performance within the chamber itself, and not for other

considerations such as ergonomic safety or general thermal performance.

[0009] For example, the existing upper portion of the 2300 plasma etch chamber is a
monolithic piece of aluminum weighing about 75 1bs, making it substantially difficult to handle

during removal, installation, and cleaning. It generally requires at least two workers using



surface of the top piece 144, which is exposed to the

pl asma during operation, is maintained at a controll ed
wao eovpermbure. The heating and cool i ng pl ate 14BCT/5S2005/020968

fornmed by several different layers of material to

provi de both heating and cooling operations. [0008]
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top piece makes the top piece difficult to manipulate, and hence problematic to effectively
clean during scheduled maintenance. Cleaning is further aggravated by the presence of plastic
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.



[0012] In particular, ergonom c hazards shoul d be

desi gned out or otherw se reduced to the maxi num
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the systemdesign or installation results in task

demands (e.g., manipulation of the top piece) that
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is S&tp?(%e]r@ Bﬁﬂn&@&,‘ﬁﬂ@%{iﬁé Rray occur. A facet is a non-linear profile of a feature on
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.



[0016] As the plasma is ignited, the substrate absorbs
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across the substrate, potentially affecting yield.
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a feature on the substrate, such as with a trench
sidewall. A region of |ow plasm density may not
renmove a sufficient amount of material fromthe
substrate, subsequently reducing the size of a trench
or via. Likewi se, a region of high plasma density may
renove an excess anmount of material fromthe substrate
subsequently creating a cavernous undercut. [0019] In
view of the foregoing, there are desired nethods and
apparatus for optim zing a process nodel in a plasm
processi ng system SUMVARY OF THE | NVENTI ON [ 0020] The
invention relates, in one enbodinent, in a plasm
processi ng system to an apparatus for processing a
substrate. The plasma processing systemincludes a
bott om pi ece



i ncluding a chuck configured for holding the

substrate. The plasma processi ng system al so i ncl udes
wa@eoosiotheet i on coil configured to generate an PCT/US2005/020968

el ectromagnetic field in order to create a plasma for

processi ng the substrate; and an optim zed top piece
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substanti a |y be handl ed by a single person. [0021]

ref?ﬁé@é‘“%i‘ﬁﬁ“@?ﬁéﬁmf WatRifs of the present invention will
be described in nore detail belgw in the detail ed
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onaepbaisment pf heasentign.syst em [0024] FIG 2 shows a
sinplified diagramof a plasma processing systemwth
a optimzed top piece, according to one enbodi nent of
the invention; and [0025] FIGS. 3A-3B show a
sinmplified diagramof a optim zed top piece, according
to one enbodi nent of the invention. DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [ 0026] The
present invention will now be described in detail wth
reference to a few preferred enbodi nents thereof as
illustrated in the acconpanying drawi ngs. In the
foll ow ng description, numerous specific details are
set forth in order to provide a thorough understanding
of the present invention. It will be apparent,
however, to one skilled in the art, that the present
i nvention may be practiced wi thout some or all of
these specific details. In other instances, well known
process steps and/or structures have not been
described in detail in order to not unnecessarily
obscure the present invention.



[0027] Wile not wishing to be bound by theory, it is
beli eved by the inventor herein that an optimzed top
w@r@em1van be configured to substantially optiPCRES2005/020968
wor ker ergonom c safety as well as plasna process
operational characteristics. [0028] In one enbodi nent,
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est.abl I%ie%fye al conducti on. [0034] I n anot her
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or stainless steel. [0036] I n another embodi nent,
heagigp 2l eoling BisH i es with the SEM ergonomic safety

standards for a part handled by a person.
[0031] In another embodiment, the optimized top piece consists of a light weight, hard

anodized, aluminum cylinder that has features for mounting process support hardware (RF
input coil, alignment features, temperature control hardware, etc.), sealing vacuum and

conducting electrical current out of the optimized top piece..

[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.



[0037] Referring nowto FIG 2, a sinplified diagram
of inductively coupled plasma processi ng system
w@ommponwat s Wi th an optinmzed top piece i s Shomel/US2005/020968
according to one enbodi ment of the present invention.
General ly, the plasma chanber (chanber) 202 is
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commonly constructed from plasma resi stant materials

[0o37hat ei Reffrivd Adw STFIGNT, aimplifeedtdiana® of @eilictivelylddgpled plasma
enerated RF field wthin, the plasnma, processing system

J . pl a;
Proqegsing SystemerReRsITwHiAAR eptiniped tpp PigeRis shen. gpersding to one

emtdBHAANSS th BUBME TnveRi . MRhe@Ry, it ARG &ﬁm@é&%ﬁkﬁ‘ﬁ%e&b 202 is
safety or general thermal perfornmance. [0039]

comgrisedonfiaditpi pigeh @p @ atthaston @ivee eviey 2 e dhowryerin # peit-pyrious

. i : . . .
e 1011 A0 501 Wb PRI ARSI e 20
in oper ta @inofe wirkermrgmahlic sysy enwelbst plashevproess opoatoesln
haQUer. yor ker safety has grown as industry is attenpts
chapgePEtice wor ker | njuries and injury-related costs. In

rticular, as pla rocessi ng systens have becone .
0off &' Co P Lo Rer BT R R R PSR R mBS e S aterils
that@ith&@ Wil gesipd fop¥Rrirah§fafensioi thd SshedKET Selll Withfn8E pladma

save costs, increasing the I1kelihood of accidental
progegsing Systepis(e gy, @ﬁm&&ugwe%ﬁaﬁ% dVlosk fopariesidesigesy Apyever are not

optigtAloMIERRWBE sdthis 0B YteRMRRSA PBrfGmahftst al [ ati on
results rn task denmands (e.g., manipul ation of the top

[003918ce) t PRkorRAR ek BE deREraly Beeh AP nRA9SEHSD BFtiﬂﬂz@/téb’ piece
physical capabilities of trained personnel. [0040] '
weiglgvneerthe inpnufprsurengroostrif theatop pierwis geratalbin tekitively smalh portion of
. : or i _ .
R R A
attemptypd yadnce workbr iSfkkes ardjojuoyretatshdostsy Iispaatiadardas flasmagrocessing

art handl ed by on erson (e.q.., .renovin lifting,
sy G b eords woje SpRsGRL Paty s flau RO e e ahla Rle fover
lessi sRillad $@rlcuoa oadet tdaky castslciehsigglihe likelihood of accidental injury. As
previously 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



since a single worker can easily manipul ate the

optim zed top piece without the use of a lifting
wappaades (i.e., winch, etc.), facilitating pPOpPEL2005/020968

cleaning. In addition, correctly reseating the

toppi ece after naintenance is also substantially
pie&d 4Rk iair@han&d iD6Bo hﬁbsﬁﬁﬂal@%uﬁlﬂﬁ]ddym@del ipmegbakdshty hliged with the

botton1p|e e such th t a se askeé groperly sea
ots%mﬁ@% b sehiobeas tf PIOR YSFH A BHOPPIRPENL i on

so may_have a t hermal mass, t hat ro |natel 80% .

[00|4st tha‘%hetq%re@xn@pr%almaﬁbwemtE%alaﬁgES %ése@m%mtely 80%

lesPhEY G 'éﬁlsﬁln%dﬁ)%%ﬂti%ﬁged tsﬁlﬁeml A@%r&ioue@td%gdr@led ithe $dMne of

top piece a tends to a substantial thermal mass
matetjakip érafpppivae ﬁiﬁfb@é@ﬁstp ﬁéd @ws@mlal‘rlm&ra@% fethe plasma processing

systefi) ef%%kdtﬁrw ﬁ eﬁ*z‘&ﬁ%ﬁ@ﬁrﬁt%s lsofth Elﬁﬂoﬁaﬂp %Eé‘%ny plasma

since ny pl ceSS|ng reci pes may requ
protessipe rexines mavatisoatqtmﬁ tengpeledure vatidtionde been de osdef efia few tenths of

f h
degts?eetn%ﬁfeﬁg é’g%o S the o[? %B%g 43 fer ea%ela oF ko Sc? in o?&)er Q? Sﬁagtanﬁc'ally

I'n order to su
maliedim tha iptasinh @rqalessswiehip estabdisisedvdatanierere staliitel a&hmebptlmlzed top piece,

par anej ers, I|ke a non ed to ece,
an B0 D e B AL T e Oy SEAPT: ey e correctons
by RLSelingU§keinhiady BeaibRimiblly SyneRiohRed.i ons by the cooling
systemmay be substantially synchronized. [0042] An

[ooa@pr Opr i g4 Bppr6ilriadd selSRSes iSAEWQIRED dhatnBerCitamRel g Wstribution

from gas distribution system 222. These_ plasna

SysibEes siheep @&%@%PYWSI%g@%@%%WbF%UWW iopiged tg fot grplgsma
21® luiaéﬂagr t%i; ceésrte %; gﬁh of §e 5)%519?1@) S3pbsed Yreas & BstRke 224 such as a

deposi ti Xp are strate 224, 'such as a
sermewnd@cindudws’mte sut)sltmalaee,@psmorgd agth qdgnng %b%m drnoglesgrostatic

ch%%&u@gﬁ E&ﬁ)uﬁgn ﬁJ téégcﬁltlrggljﬂg cglgﬁlﬁééd ()‘f? Q&lﬁ}g%sesad gas
cylﬂfde@(ﬁmrsmed:ogtaﬁnr(gwmsnﬂq}r@ceésmg gasésaiasg), GaEgnCalF@CHFg}, CH,F5,
CronfRsCrh R ol Seliece il N Shp Bk ClaTage)

NH3, SE6,. BC a2, W6 . [0Q43] ..1.n UCt L O
10043 2311nf1‘é°t’§868$ 33 bl Shragtid e E*r%%%r%*%y LaciPg by 204, and
geﬂ@re{]@%\d&@ﬂa tlﬁed'aﬁﬂ{g&ﬁé&ric)/cuhﬁﬁtbiﬁ G Iﬂasiﬂal’ﬁi‘odéafﬁb/g g@es to create
electric current in the plasma processing

plagpg 22(% The sdpdowbash pm#@tsm%w wok frop plspag 2 G, |aﬁ%i aléqwscfhe
ge&?dtéd RE ﬁ@d@4§%@en%@9ce iR the %hds&%r&c@é%n%%%@ére Gtufther coupled to

42 to pehetrate into the plasna processing
md@ﬁamb@ll 23ig miiehing oetpoekd? 32 dhat iy cbte ifgrthee epuplepide RiFsgenerator 234.

Magcg{l] ae?\g?&?é gg{tén}?tg’ % rM][gﬁ thmpcgﬁngelﬂ’f ﬁﬁeéengrgﬁp b?ﬂ V&h?ch%plcally
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



Mat chi ng network 232 attenpts to match the inpedance
of RF generator 234, which typically operates at about
wa 20686199z and about 50 ohns, to that of the PCEHES®05/020968
220. Additionally, a second RF energy source 238 nay
al so be coupl ed through matching network 236 to the
purﬁpﬂdﬂietvﬁeﬁ ti22hutlnaral the subsoate.r addditian o @smowirighthd femerated heat, the

| asma, apd djrect..the Iasna wa f tructur .
helim g1 alsp RUOWP the o necu et iR P vaeL it Sisvipsiny Hat s
incRdsd htugh prbSEAAINbSRRE R als¥ incBH® thy Rt Bhns&R @Atk NWMlost plasma
systen1240p|s coupled to chuck 216 in order to achieve

PropofeingraYStaseR ATE Plsp POdAd BY sapBispsairdRomPater yennRs§ing pRErating
sofﬁﬁa?el[ #ﬂagr ﬁ'ﬁsﬁl’?ﬁ'yﬁp&?g&re{tﬁl Qﬁ\'ﬁfgnh%én@ %ﬂa@tﬁgné’éro@ess parameters

[ofe]e} ant through cavitie
(e.g-holtegrigks flamaiheks low gae prspac det wesencrally cohligikedifoda

par S D A B St r%“?%éngoéf’?ngeé‘%? b to
[OOﬁgo Hdly C%H&l%lgn al'he%ttl an%isél @Ff}lt e 2&@ %% oﬂh% ?&%g Feﬁa%éc{]%rdware

i um ressuré su A0 THEF 828R
may bpSSiE e ccrrﬂblethe mﬁperqlhlasnt‘rﬂle pasme&ﬁ%gorqysdemﬁrtmna oS the

controlled b stic
PlaS P E TGS SO & B e T S agroR a Disur i oRgiece 204,
whRVd éxcpemrtb the pmu{aamhug bpt@atidnois @fa&qtﬂaécamtoaﬁﬁol(ea tgnperature
vol t age ow, m X as flow rate, pressure,

)
Hoyméerge%? éPP?rOET(‘fH?ZF% @p@é@cﬁdwatglwﬁtcp%lmgdﬂatﬁ P& g6 othe rocess
relﬁé@l@ﬁ%&r@ Os pYsHidy 3 tRar SRS Sid1h&a ﬁ(ﬁﬁ 'eﬁ:@troﬁl%{%& ﬁélﬁ 242 by the

addition, a heating and cooling plate 246, ot
Op@n@@b®9pﬁﬁbated hardware, may operate to control the
tenperature of the to i ece 244, or process

[00d6hdi t i ohsprevibuslydessti Phigle ﬁrgq;uen@/ gpmrlsmppgedzﬁgm the RF
poxﬁ% Ltg'%n%\%ﬁ% %§4ht% thd\081 > U{JO é}%‘grg%%grge?@ f@@i 245‘152 Se‘i'qe}a?é% &h%ﬁ e

expose opera
sutissquentyngemiragd aahndmctt\mmn“mhtl 2ad thae nqea!naﬁnﬂraamﬂdmmhﬁqﬂasma Since

onfiteydopisee g7 Bislh Ao Bulte B R Thip BhuPE g 01 Brore 246,
or §8& fréREEdlasdddardviag, tlhet re$1ﬁt1rigm1&krdmdgrfet16 feld 211 and hence the
electronagnetlc fi Id 242 P m zed top pie
unifespag et plesE? &40 Ba% by deties evt}%ﬁi Qfé@ e giukipg glsetHe Eleld may
be&?d@ﬁéss 'd%t(ﬁ‘féﬁ litgsh ﬁlﬁ}of&ﬁl{"ﬁ afffiorP Qﬁ‘ﬁ?ﬁ'lurﬁ %Hﬁ”&‘% ﬁlﬁsngégdentsi@y across the

he coil 23 1, an el ectronagnetlc
su@@m;mt@aallmnmww pisll(aantddpcige fﬁ@ﬁmgegtCén | nduct i ve

current 211 that creates and maintains the plasnma.
[00d7hce  Referring now to FIG. 3A, a simplified diagram of an optimized top piece 244

is shown, according to one embodiment of the present invention. Portion 302 represents
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
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optim zed top piece 244 shields el ectromagnetic field
242 from heating and cooling plate 246, or other
wEe@eoswr el at ed hardware, the resulting PCT/US2005/020968
el ectromagnetic field 211 and hence the uniformty of
pl asma 220 may be better optimzed. That is, the
d1rd§cﬁl$ unhtb thegopapeo& land: pioveled spm:yﬁd;mnmfmrﬂ Whmhdb plt:b np eqtl handle the
in a nore o form
topgi i GO GO e R g DR RICE S AR the chamber.
In ¥ddelodl, the s@ of ali@ikik Reles FCRilloWE for@liallenmbMAthd Inounting of the RF
Referring now to FIG 3A a sinplified diagram of an
CO%@E%H¥§@%69%§n Bstece 244 is shown, according to one
enbodi nent of the present inyention. Portion 302

[004& - e SWilesthis inpieasionhas brgn draonbse in KEmmefssgvesp! nrefirred embodiments,

thefboal?e QIHJrét{HnE rrﬁn?ch&ise&l% eq@iNAents wARA TR RERRIhELbbd Gﬁhrs
Si nce on he outer surface has been nodified, th

investicar Faf e@mﬂﬁe alslMgb thegwrenent iayaniombasdies deskwloadrin e@nnectlon with
i e

HPIBBOQ”SNqndySTNf Btr, dtcs)gmhm pdsmarprapssing syetdms mayyjme as®l. Jhds

nmbodi nent. of th
e OhEo T, MV BRET o eRg ATt 6 b eEER Filymm, ete)
Alf madetigin owhait thiw slolo@iuen inbabe 0RY, dneh asemnsids. dur i ng
cleaning, in order to mnimze part cost and cl eaning
[0050] ut | ONAd@ntages dfalld i@ientibh énchidt a®bppasdiel fos aBd@lintib&l plasma

rateddlr ctly into the top Rpiece, and provjide a
%13@&? .pafwﬁoﬁﬁ itippg) AVATFAERS ey ‘&P]HE atﬁmalﬁ%rl%laﬁ dosker gggonomic

safétz RndPpiBGRa procQS BfdratidhaliAlicAfiQper at or contact with
e process sensitive areas of the chanber. In

[oodddi ti orHthl 1%&36@%}(@%41}5199@1‘%&9@11@%11@% bRt R, lglg(ilﬁcatlons and
the alignnme nmounti ng_ of the RF coil directly to

vamaﬁlén%rn@)hlhfemade[tgohmqlswﬁed empegiments ywhie resrpiniag wibiarihe subject and
splﬂﬁ&%ﬁé R6htioR al Eéfﬂ’éd% t&%ﬁ&@hg@faﬁﬁsﬂ red embodi ments,
ere are alteration er nut ati1 ons, and eqU|vaIents

which fall within the scope of this invention. For
exanpl e, although the present invention has been
descri bed in connection with plasma processing systens
from Lam Research Corp. (e.g., Exelan(tnm), Exelan(tm
HP, Exelan(tm) HPT, 2300(tm, Versys(tm Star, etc.),
ot her plasma processing systens may be used. This
invention may al so be used with substrates of various
di aneters (e.g., 200 mm 300 mm etc.). Also,
materials other than al um num nmay be used, such as
ceram cs.
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[ 0050] Advantages of the invention include an
apparatus for an optim zed plasna chanber top piece.
w@dasoinrl advant ages may include optim zati oPCD1S2005/020968
wor ker ergonom ¢ safety and plasnma process operational
characteristics. [0051] Having discl osed exenpl ary
enbodi nents and t he best n@d&IM$odi fications and
variations may be nmade to the disclosed enbodi nents
WhihISIS i ning within the subject and spirit of the
i nvention as defined by the foll ow ng clains. CLAl M5
What is clainmed is: 1. A plasma processing systemfor
L. pr oblasma gropessingstysigmaor RIgFRSHING f MPstrale s OMPEIEIgi ece
i ncl udi ng,Qofhpicde 1RANGLE Y R KOk Al oM R0l Daid substrate;
substrate; an 1 nduction coil configured to generate an
el ect r orragnduction £oibpanfignred ieiganetaty anrelestremagnyitiq Sighd in order to
[ [ de: o an optimzed top piece
Creg%% aé%latri}%ng(lgegm@%ﬁ%%ﬁ)tﬁfaé%g‘msai d top piece further
conf i guraachbptiorized thyepiecagupled tacaal battgmspisteesaid tpgicee further
i d.heating and cooling systemis substantially
co@aﬁu@dg%roa l?eiagﬂgglmcd)o P%@g];egﬁagneti c field by said
opt i m zeghdréip sfid esingand csaing spyidnh (8 subdardtiafly phielded £6M said
subst antitgélé be hand| ed by, a siirilrgl,g erson. 2. The
elegiroraagactis (iR d Bx a1 orymizehiopmiccr-anfiraid offraized fppeigeq can
su@,%ﬁmﬁyﬂaa%dlawgdey@@ﬁgwp@ﬁbﬁntI ally conplies with a set
of SEM ergonom c safety standards for a part handl ed
by said single person. 3. The plasma processing system
of . e  aht . i
2 0 oS Bk prdRfS A B RTLA, nBlre Bt AR DS e
substantidlytdomphiedwitio p sgtiof SEMI 4rgombreicphiztynsiandricls érsi pag handled by
Sai§§§t§meofncl aim1l, wherein said single person can
Of ;P"r?%m pul ate the optim zed top piece wthout the
use of a lifting apparatus. 5. The plasnma processing

m.of claim.,1, whereln sai imz i ece.i
3. Syslﬂ'?e plgsmacprgcessing syste%n g clalrsflal, gvh%%}n t[lne w%%h% g:{p saﬁi o%(t:lremzea top

piece is about 80% less than the weight of a non-optimized top piece.

4. The plasma processing system of claim 1, wherein said single person can easily

manipulate the optimized top piece without the use of a lifting apparatus.

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

comprised of aluminum.

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

comprised of ceramic.

7. The plasma processing system of claim 1, wherein said optimized top piece does not

include plastic.
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conprised of alum num 6. The plasma processing system

of claiml1, wherein said optimzed top piece is
weowpoiwed of ceramic. 7. The plasma processi NRCHYS10851020968

of claim1l, wherein said optimzed top piece does not

i nclude plastic.8. The plasma processing system of

claim1l, wherein said optimzed top piece i ncl udes an

i nner surface area expo é?to S m@ere sai
8. i nn&he }ggﬁmadggceéql%syé‘ferrgtéqe uaplt, W rf@d;a d)rgumlie dop glece 1ncludes an
lmém%@éuré@éﬂpxsédhs s PRsBE, wheRORIPRhdr FhFRd abaRfRAI8 ©Btimized top

The pl asma processing systemof claim1, wherein

ng%ﬁdmﬁbmhﬁbﬂbdsmnﬁﬁ&ﬁQﬁ&?ﬁ%ﬂﬁﬁﬂﬁﬁd@“& set of integrated

handl es. 10. The plasma processi ng system of claim1l,

wherein said optimzed top piece conprises a set of
9. al i Grpmnanwbessing dystefhef gilimshwhpripseslsiptigizylserpesf comprises a
Stckaknu% m@ $e|n said substrate conprises a wafer. 12.
CPHEST %H@'g dcessing systemof claim1, wherein said

substrate conprises a glass panel. 13. A plasma

rocessi ng system for Ssi n

10.¢ P n’lp“li\q ASHE pr ceégflg WSB{J %tgc e"innlclw arlewgsaugsot(phglg%d top piece comprises a
Sﬂﬁ@@ﬁ@ﬁﬂﬁﬁﬁbﬁgﬂ' hol di ng said substrate; an induction

coil configured to generate an el ectronmagnetic field

in order to create a plasma for processing said

118y bﬁ{f@p. : Cﬁa&gglll% Ristell €0aifnOP wRERESa iRl éo%p%ﬁeﬁa wafer.

botto top piece further configured f
heatlng and cool i ng systen1 mhereln sai d heating and

2£00 %}n}%ass > tr?c@s's@g SYS d:n*bginclél ¥vht§1!g esla%gsqﬁt{a?é%&r@rges a %}ass

elec sal

pm&mld opt|n1zed top piece substantlally conplles with a
set of SEM ergonom c safety standards for a part
handl ed by a single person.

13. A plasma processing system for processing a substrate, comprising:

a bottom piece including a chuck configured for holding said substrate;

an induction coil configured to generate an electromagnetic field in order to
create a plasma for processing said substrate; and

a optimized top piece coupled to said bottom piece, said top piece further
configured for a heating and cooling system;

wherein said heating and cooling system is substantially shielded from said
electromagnetic field by said optimized top piece, and said optimized top piece substantially

complies with a set of SEMI ergonomic safety standards for a part handled by a single person.
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