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CROSS REFERENCE TO RELATED APPLI CATI ONS 5 100011 Thi s SYPTEMHERAG| ai ns
priority fromU. S. Provisional Patent Application No. 60/340,759, filed on
Decenber 11wodB042asnder Applicant's Docket No. 4996/ ETCHHOTGSOPRMS 1
Field of the Invention 10 [0002] This invention relates to a plasma chamnber
for sem conductor wafer processing systens, and nore particularly, to

i nproved devices and methods for reducing electrical arcing or electron

em ssion in a plasma chanber PL%ASMNQMMBER&NSER@'I&N@TB chanbers for

sem conduct or wafer processing systens comonly include wafer supports for
supporting sem conduct or V\ﬁfg(ﬁss\ﬁ};ﬂ:ﬁméﬁQéQ{EL(Ah@mPiIC@@FV\Bfel’ supports
are pedestals, typically nade of al um num or Nl ess stee having a top

pl anar surface on which tbp1parmgsa iaaaoﬂaams i6HRY O TES. ProvisRRAPafent ncl ude
both pedestal s and el ectrostatlc chuc are %BI caII used for

securing the wafers ApPlgptigadNo. 99@48173%15}596@? Decembad, Rp&iFASH %P?‘;ketl s
supported on the pefeved/Ear@DICEPROESs a diel ectric Iayer haV| ng an

i tbedded el ectrode or electrodes, To produce a clanping force between the
waf er and a support surface of the chuck , the electrode is connected to a
power source, usual lty aFkiddfthedhveptitm, DC power supply The vvafer support
assenbly is typi aIIy po central 2 oces nber for
acconpl i shi ng ci]\ ni cal j{’)@%d?ﬁﬁé’f‘ﬂt{?ﬂmﬁ%%apq Paé%ﬂp f)si tion
(PVD), or etch pr ocemﬁrSproeessﬁﬂgGNe]msTndimmplarticﬂw, toimpeiéd dvautandjs«ahm‘s t hese
processes, a plasm g Qf tugélelec;fn(&lrm% oPelgé?r%nQrBﬁs‘%&%ﬁ gﬁﬁﬁ@&mﬁ’&ox' mate the
surface of the process W fer at e suc FRSTR, A process gas is
usual ly introduced into the process 30 chanber and energy is coupled to the

process gas to fornithehmg_gjﬁr&- The energy is typically supplied by an
antenna or an el ectrode coupled to an RF source. For example, in a

capaci tively codpl ed, dudP00d] ediameichapbasy SWH%PTW#FWS systepshe

Egpcl i ed between the %ﬂﬂmkeacm&aﬁb&eupwwf&samrﬁgs'enn@da@ﬁ@kvaﬁgmmﬂwg the

chambers. Some wafer supports are pedestals, typically made of aluminum or
stainless steel, having a top planar surface on which the wafer can rest. Other wafer
supports include both pedestals and electrostatic chucks which are typically used for

20 securing the wafers in place. An electrostatic chuck (ESC) generally is supported
on the pedestal and includes a dielectric layer having an imbedded electrode or
el\ectrodes. To produce a clamping force between the wafer and a support surface of

the chuck, the electrode is connected to a power source, usually a high voltage, DC

power supply. The wafer support assembly is typically positioned centrally within a

25 process chamber for accomplishing chemi-cal vapor deposition (CVD), physical
vapor deposition (PVD), or etch processes.

-{0004] To facilitate the efficient use of these processes, a plasma is often
formed in the process chamber proximate the surface of the process wafer. To
generate such a plasma, a process gas is usually introduced into the process

30 chamber and energy is coupled to the process gas to form the plasma. The energy is
typically supplied by an antenna or an electrode coupled to an RF power source.
For example, in a capacitively coupled, dual electrode plasma chamber,.RF power
may be applied between the grounded chamber walls and the pedestal supporting
the ESC.



8 SEPTEMBER 2006 WO 03/054248 PCT/ US02/ 39118 100051 In one ogeratlon

wafer is placed upon the support surface of the ESC, 9% i s

i ntroduced in the process chanber, the plasma is ignited by coupllng t he
pl asma geneM 030§424d%ergy to the process gas, and, |astly, BCHHMERIWY
voltage is applied to the ESC el ectrode. Typically, the chucking voltage is
applied 5 between the el ectrode and the grounded process chanber walls. As
such, the pl asmms, belng co du t|ve refers_the o the c r walls
with a small voltage dr 89 ‘1?°’§[5§"8@r1583 tﬁ?ﬁ’af“pB?“'es“ffa"fer‘PgH“’bet ween
the wafer and the mﬁsmocanghshsmuqdh@dmhaprdcehMamlkea,rﬁeeﬂasmhshgmedby
Consequently, charge a cu rt surfa L el ectrl C
| ayer and on the waf Brrgg nﬂ]fle asm?ﬁ ?m?ngceesr@*ﬁ%%f M3V ;sbg}% lg‘Iﬂlyfaaccgc

charges on each surfmeaswpwmmﬁécylmdaﬁmmﬂy, haclumnltagelsa@glwﬁonb
forces attract the | %rrnti'xﬁ %ﬂ% rface of
the ESC. 100061 Sgn eggﬁle?ﬁg{ ugéﬂﬁf ex égﬁog%sis P.&ﬁﬁ%&%g% ?‘ﬁcl udes a
thin conductive | aydssmacheing condagsiyeirefers the wfertody chamiie eallapifersmalid | ower
dielectric 15 | ayer&?% }h&‘fci %%Lﬁﬁikr £ce lregbéﬁsr that HeTormé @ b&@benthd ilEeT Al R

pol yinlide or sone ot Pexi bl e tric materital. In sonme enbodi nents,

the flex circuit hasplaspRcied&splaspa %&WEY’% sclrRAsa9p ey s Fhpcge qogumulatesy 023

mm . A | am nant- typ%nmubﬁon@hﬁfob eﬁedmelemasﬁmron@etﬁférsﬁrm%ﬁm@%@ nt No.
5,822,171 to Shanouilian et al _and assigned to the sane a53|%ee a]s t he

present inventith. 20PRagcETce. Ahe chrgges pr agh furfpce apgrqppositely pelanized bt op
surface of a pedest atouldast fogesfraatthechanges andifethirothe Wireronl theCsuppokt\strfdce ofT he
pedestal is typicall ﬁéé'm num but can be fabricated of other nmaterials
such as stainless st I'n sone enbodi nents, the flex circuit has a
dianeter that is 4 to 10[0006]l i MESCsarsnmﬂdemﬂexhﬂ:thhshdimmichesnhina process
waf er such that the wa | et CQYEN: ur f SC. As 25
such, the wafer prot%’(l:‘%‘mg“fer(il NE fe'(Lpé‘r’ﬁ expoénﬁég&f" H%?&fd%wgrt& 5[61681 Q her
conventi onal colfponelayess. dhe dlhbcqnbmmeWaailbéormbmeﬁpolyimnd@onsomeoﬂ:ercooper ation
wi th the wafer supp I r top
ring. In sone mstané:eé“sb?eac?%&%%qﬁ &?ESBBE%Q)B s 'hmﬁﬂa“f}rase&%ﬁ%@sl%;t ed as
a single conponent. bprveeenmsmdammlsm h@oﬂﬁbm&l Aﬂma@t-&me@ﬁﬂaﬁlmlosﬂdaxpe and

;F:éshgg ;P\Oﬂ the pegdesd abuiPRd).S PalchtTRCS,622091 fohakotiian EHA ah®Rsikdel % hy P cal |y

same assignee as the present invention.

20 [0007] A flex circuit is often adhered to the top surface of a pedestal
using an adhesive such as phenolic butyral. The pedestal is typically aluminum, but
can be fabricated of other materials such as stainless steel. In some embodiments,
the flex circuit has a diameter that is 4 to 10 millimeters smaller than the diameter
of a process wafer such that the wafer completely covers the surface of the ESC. As

25 such, the wafer protects the ESC from exposure to the plasma. .

[0008] Other conventional components of the process chamber that
function in cooperation with the wafer support can include an insulating ring and a
focus or top ring. In some instances, the insulating ring and top ring are fabricated
as a single component. The insulating ring typically has an annular shape and rests

30 upon the pedestal and circumscribes the ESC. The top ring typically also has an

" annular shape which rests upon the insulating ring and circumscribes the ESC and

wafer.



annul ar shape which rests upon the insulating ring and circunscri bes the ESC
and wafer. 2 8 SEPTEMBER 2006 WO 03/054248 PCT/ US02/ 8SERBEMBER2)06| n sone
enbodi ments, the portion of the wafer that overhangs the edge of the ESCis
general |y spHeDS8M8rt fromthe focus ring and the insul at PEHUSRI3AYSt O
facilitate good seating of the wafer onto the ESC. However, because of the
gap fornmed between these conponents, undesirable arcing of electrical

current from5 the ESC or the pedestal to the wafer edge can occur. This
arci ng can cause pitti ngl008lnalnsomeemhodiments.dre nottign of the wafer datiorerhrgssihs er

yi el d. [0010] Beforeed;@mﬁeéymg dnB@11y YR hjaf From!thSfoé Singhrd PR BN of one
exanpl e of a conventional ma |caI ly- enhancedﬂgel asma_chanber w |

expl ai ned. The presdig t¢ faeibig elgﬁ?@se?ﬂi‘&/@ ¢ walgropto %J{Q“ﬁv%f’vﬁﬁuﬁee‘{f@eof
plasma 10 chanbers. dap formbd Scb@eh thesekBGvatts; dhdedirable BRIHE Oflelediital cutbrit &binode,
capacitivel y- coupl ed I asma er s‘Y?ge I tabl e f ei ther etchjng or
cheni cal vapor Sdepd® $Q)?f"?"@9%m fothe Ff%frcﬁ‘l%?f}“b é"ﬁ‘@?&’t"é’ﬂusﬁgﬂﬁﬁ‘g

i Induct ively coupl[ ggldf?hgrﬁo mema&eédge,nhlgmscﬁ%ncrafér(yWel gengr ators alnd gt herI

pl asma sources. ' u r I s, encl ose cylindrica
side wall 15 102, a ci ri@?gﬁ%ﬁn@%‘fﬂ Wﬁﬁ\ e inyggtion, thepvera %Pﬁ?‘}gp wal | or’
lid 106. The lid 1065xanpieotmdohanmmﬂdxagﬁ@xdanyayhdn@d@imchadxberlvahw| c or netal.
An electrically grou vl yele | : t tt om of
the lid 106. The anogglgﬂ%g@ggﬁs&ﬁ myﬁov%ggbdéa}f%?g@tgg%%fepﬁgnlon as a gas
inl et through wii ch gbamtres FIGdsbewsamagneticily-enbancadndual cleptrede; Fagecitivalyt 102 may

be either dielectric, bet 100 5SitabiE &Lme;g%gﬁ%wd'
preferentially a non- %ﬁ%ﬁgc% erlfoa suan y anodi ze ??Jm so as to
not interfere with t@@smgﬂé‘{m: Pigsmp may-qlsede generpied aping indyshrdinieouplededils, out si de

the chanber. |f theele%trd.?gde@lnlmb\save@&n%hmahdsﬁapi&m&du&es as part of the
anode. [0012] The sem conduct or_ waf er or wor kpi ece 110 is.mpunt.ed on a

cat hode el ectrode 112 or [494HesTha vacupsm chamber 0(isgnslosed by agylinddcs! side walle | ower
end of the 25 phanbmp, a&cmwmwm 3@k cBAGWbp walbakE105. JREIRE106 kN t he

chanmber through an exhaust and nmaintajng the total gas, pressure
in the chanber at a 308Q@wall q@@?‘@'ﬂ‘ﬁﬁﬁwr 'Bleﬁct:‘?rlqef";t%“ %F&Fﬂ%ﬂ ‘B’fi"‘g“’megsna
typically in the ranggtode 100isihduhted sithe bbttom of the lid 106. The anode electrode 108 may

be perforated to function as a gas inlet through which process gases enter the

chamber. The side wall 102 may be either dielectric or metal. If it is metal, the

20 metal is preferentially a non-magnetic material such as anodized aluminum so as to
not interfere with the magnetic field created by electromagnet coils outside the
chamber. If the side wall is metal, it can function as part of the anode.

[0012]) The semiconductor wafer or workpiece 110 is mounted on a
cathode electrode 112 or pedestal, which, in turn, is mounted in the lower end of the

25 chamber. A vacuum pump, not shown, exhausts gases from the chamber through an
exhaust manifold 114 and maintains the total gas pressure in the chamber at a level
low enough to facilitate creation of a plasma, typically in the range of 10 millitorr to
20 torr, with pressures at the lower and higher ends of the range being typical for
etching and CVD processes, respectively.

30 [0013] AnRF power supply 116 is connected to the cathode electrode
112 or pedestal through a RF feedthrough 117 and a series coupling capacitor 118.
The RF power supply 116 provides an RF voltage between the cathode electrode
112 and the grounded anode electrode 108 which excites the gases within the



20 torn, with pressures at the | ower and higher ends of the range being
typical for etching and CVD processes, respectively, SSEPERMBER2M6RE power
supply 116 is connected to the cathode electrode 112 or pedestal through a
RF f eedt hr oNh031059248ind a series coupling capacitor 118. TheT/BRS0230M8r supply
116 provides an RF voltage between the cathode electrode 112 and the
grounded anode el ectrode 108 which excites the gases within the 3 8
SEPTEMBER 2006 WO 03/054248 PCTI US02/ 39118 chanber into a plasma state. The
pl asma body. has a t ichambgrintoaglasppgste. Theplpsma bpdyhap e fie-avsrag positigPCr el ati ve to

the cathode or anodg@itaférveee redive® tRCaBIR LA Ee eléctbles Mich hReIBS s 9as
constituents to bonbard one or both of the c%t hode and anode e|ectrodes. 5

[00141 Magnetic enhimizedpraeespsas ponstitpantsdebombard on¢ erboth nf fhe Gahgds andapode  pC

magnetic field in tRrettodgs On bet ween t he cat hode and anode el ectrodes. The
di rection of th%\ magnet to the | axi s of
e

ic field is, transvers ngi t udi nal
t he chanber, . tran@?ﬂéﬁs pegeticieuhancement fhéﬁﬁfwsﬁg?'aﬂgﬁmﬁ%bé'ét hode and
anode el ectrodes. Ydrmapd&icdleldin the rgioh bet@tenpier cathodenand amdeelecirodes. The
el ectromagnets are gonventdonally. used to prowvi de such .a transverse
magnetic field. One%g'ff ﬁn%tjr °a'%%%“1§3#milssmf'ﬂ'§m%g’iﬂ?e l°'<’ﬁm§5lﬁf”§s iftﬂ? °§ﬁ"c‘)l\’/ﬁﬁ’ in FIG
1, disposed on opposé.f teansvetbe o thé axisretending bativeenctht cathoderipdranodsicltetroded. | 102, The
two coils 120 are c t6ehobfentEsl | ﬁﬁt&n@ pply,
not shown, so that the@ﬁprqfh@e trfgnsvegfsjnedg?r%tig)%%tlc .%%’Sﬁ?%ﬁ&a’?‘g
addi tive in thdOregiusd therovidenich higansugrse magrietc fieih dane sudgrrangement isdhepairay  be
rotated 15 nmechan C%h%o‘ns o sﬁb@&ﬁxfﬁ'@.'19?%%%9#8&&%@6&%21&&5& ber' N€

field strengths may also be vari ed. maxi mze the rate of the

pl asma- enhanced senisiépwall k42 The troispilsl2P prg sonecirddn setipeand dn phasetpa RED in t he

pl asma chanber, it Bek&dBhgpYy, hét showRsdithhe theFlprodiSs friVePse i ghBHP HEBZChi We
coupling of RF power .t the Pl asma from 20 greas of the pedestal or cathode

el ectrode 112 ot her 244iBys 1# e regjon Retypsndhe;twvo cqilsy These mpgnete fields gy peretatad) ¢ he

waf er 110. In asher mettiadally or elocioniallyYo fasiliGRNGifcHRIR ITHéRId s@Egths maPaldd Ni M ze
coupling of RF poweED fromthe sides of the cathode or, if the cathode

di aneter is |larger ﬁ‘é{aﬁ'e?'he waf er dianeter, fromthe portion of the upper
surface of [0015] To maximize the rate of the plasma-enhanced semiconductor

_fabrication process being performed in the plasma chamber, it normally is
considered desirable to minimize any coupling of RF power to the plasma from
20 areas of the pedestal or cathode electrode 112 other than the area directly behind
(i.e., covered by) the wafer 110. In other words, it normally is considered desirable
to minimize coupling of RF power from the sides of the cathode or, if the cathode
diameter is larger than the wafer diameter, from the portion of the upper surface of
the cathode which surrounds the wafer perimeter. This concentrates the ion flux
25 from the plasma sheath to the cathode electrode 112 within the cathode surface area
occupied by the wafer 110. '
[0016] For example, FIG. 1 shows a cylindrical dielectric or insulating
shield 122 surrounding the sides of the cylindrical cathode electrode 112, and a
dielectric or insulating ring 124 covering the portion of the cathode top surface
30 which surrounds the wafer 110. In chambers for processing silicon (Si) wafers,
high purity quartz is a commonly used dielectric material because the quartz
typically will not rqlease significant contaminants into the chamber. RF power

coupling can be minimized by increasing the thickness of the dielectric and

4



t he cat hode which surrounds the wafer perinmeter. This concentrates the ion
flux 25 fromthe plasma sheath to the cathode el ectr od®SEPEEMBER20§6t he

cat hode surface area occupied by the wafer 110. [00161 For exanmple, FIG |
shows a cyl WM@B08E#8 di el ectric or insulating shield 122 SRETGWHMAY t he
sides of the cylindrical cathode electrode 112, and a dielectric or

i nsulating ring 124 covering the portion of the cathode top surface 30 which
surrounds the wafer 110. In chanbers for processing silicon (Si) wafers,
high purity quartz blmosingdicimidtyattr'abqflqﬁféble@tiqdoosmmleﬂcmdb@oahseeatdfe quartz

typically will not lORLE: 62 9 ?@Tﬁ%
power coupling can&’ggﬁ%ﬁﬁhﬁét@gﬁ&%g Patr?(‘:éraeg%?ng %elgss of the
dielectric and 4 8 SERTFEMBER 2006 WO 03/ 054248 PCT/ USOZ/ 39118 choosi ng

dielectric material of ligyysfli %@Sﬁaﬁmmmﬁwnﬂmvama@erdma%e the area
of the plasma sheath faC| ng t he cat hode can corre‘b&lqdhrmre clgsely to the

area of the wafer. frberimproyeddysgpiacing theinshlptngring §2 with g modified t he waf er
11?hcan bg f5 L Urthﬁfsulhtﬂﬁrrﬁg'eﬂefaﬁng’ﬁm@&lz{hgnsﬁxi&&tlzzglﬂgﬁl?bmslsﬁ&vﬁwm?x15—24 (FIG 1)
Wi a nodified ins ng to an_jnsu ing ring
202 is shown which P&P® é&hﬁﬁf‘ %Egﬁqg Jlﬁﬁg‘ﬁ'\tlu Szﬁ’éh”r%'é‘“f'ﬂéﬁ‘} ing ring
202 gas aI t hi nnerdapmibxﬁzm aﬂﬁdfemtoﬂlezﬂgboadnpasen% innediaRlyeugide te ptriifetdr SC 206

i medi at el y out si de e e apnul ar portlon 204
is typically sufficf’}etﬂﬂvfp}e g g %’% é%f'w“@i‘im%%&r Bt the
frequency (typileal | ylecﬂtﬁcaﬁﬁnpbﬁm;ceabﬂletfrh@eﬂ?(gmﬂly 1356 phy) of tHeRF(plowe sufiply | S
sufficiently low-s r t ower
supply 116 to the prm& >1rou L{g-lh Eﬁvannél%tg&gﬁoﬁ#%%%@%%5%?#cause
the plasma sheat h abowe sumply Mémhegummwdleemmuorﬁmwmﬁ uo vaased. over
the “annular porti Ofedfids didath O4Ehe fafeh hihah A58 Huigh) BitwaiS G @yCr s the

thin portion 204 of t I nsul ating ring and I'sposed adj acent to a
vertical side wall gmplapportiep204i nsul ating ring 202 The insert ring 208 can

be constructed;9f pure spbis ﬁoms1§dob'uﬁ&9nng@()8EWE%%e'tﬁxﬁB&hoﬂiM'o?th@Ot ed that
these materials etch |ike the wafe Al though constructed of silicon, it

is believed that anfS¥engmBgy0%and s dfsP?st"ﬁ‘ ahacent taa vertical sidgpyall 217 of the
insulating ring 202. The insert ring 208 can be constructed of pure silicon, silicon

or polysilicon. It is noted that these materials etch like the wafer. (Although
constructed of silicon, it is believed that an extremely thin film of less than 100
20 angstroms (A) thickness of silicon dioxide (SiO;) can naturally form on the surfaces

of the ring 208 due to normal oxidation resulting from exposure to oxygen or the
atmosphere.) A ring of this construction is intended to provide a plasma profile
which is more uniform at the edge of the wafer 110. In other words, the insert ring
208 can increase the effective size of the wafer to the plasma. -

25 [0019]  Another purpose of the insert ring 208 is to protect the perimeter
edge 226 of the ESC 206 from contacting the plasma which might otherwise result
in etching damage to the ESC. Yet another purpose of the insert ring 208 is to
protect the thin portion 204 of the insulating ring 202 from erosion by the silicon
dioxide etch process, since the quartz ring 202 is chemically similar to the silicon

30 dioxide being etched on the silicon wafer 110. In some etch processes, silicon can
etch at a rate at least ten times slower than the etch rate of quartz. When the insert -
ring 208 begins to acquire a noticeably concave surface due to the etch process, the

ring can be readily replaced. Furthermore, the useful life of the insert ring 208 can



20 angstroms (A) thickness of silicon dioxide (SiQ2) can naturally formon
the surfaces of the ring 208 due to nornal oxidation 8SERIENIBER 2006 m
exposure to oxygen or the atnosphere.) Aring of this construction is

i nt ended t o WoovId8a pl asna profile which is nore uniforrcatusti@imsdge of
the wafer 110. In other words, the insert ring 208 can increase the
effective size of the wafer to the plasma. - 25 [0019] Anot her purpose of the
insert ring 208 is to protect the perinmeter edge 226 of the ESC 206 from
contacting the pl asr doihlatbyrinvghing o fiertheitopsurfes bécomes gonave hi ng damage to the
ESC. Yet another purpose th hi n
portion 204 of the insul gﬁ&?‘,g ‘rhlaénlﬂsigg&g?({83%?%9%13}%13&%0&&%3&&??naicegﬁl $d| oxi de
etch process, since mlnemeﬂ}hﬂebsaaep epniammants ingorthe\ghambaryFos maximym ppdytane si |l i con

30 di oxi de being et Cd&ﬁgnﬁ@orb&iﬂes%'iﬂgle%@@tal’ﬂfc@ﬁhajiﬁ@asﬂheonsﬁilﬂﬁlﬂb&&sgf@/ﬁsses
silicon can etch at arate at least, ten tines slower, than the etch rate of

quartz. WWen the i nsdicpn Pthergesigns %&Pﬁ?‘gﬁb‘nﬁﬁd’ﬂgsr’%aydnﬁ?WMIyﬁl t¥ncave
surface due to the ahftétiapr ocess, the ring can be readily replaced.

Furthernore, the useful |} o] he | se i can EPT ER 2006
WO 03/ 054248 PCT/ US02/ 391‘11@ bé B E@-?ﬁ@’%ﬁﬁ’&'ﬁ@%@?

surl;] ace becones COﬂCc&‘éEctroﬂ@ﬁ)m)Tha'bﬁesmsm’ittypicﬂg'aﬂﬁﬂnﬂnﬁbﬁﬂ’o&ﬁ]bﬂ’ﬁﬁdcyteme of
high purity materi al onta

chanber. For naxi rrun‘iﬂbeﬁﬂa 9!’15 Wé“%@gﬁsbﬁc FalscyBPq&r pe°§‘m§ %iér@ﬁr% silicon
havi ng a silicom pur2oéhad adienate dmt iof t@%ﬁm&h&smhﬂﬁhﬁmﬂmﬂm&r@n& requiring
| arger insert rings | I kd i L al 0

Referring still to qu@és??a?%ﬁgyé%twisﬁ%duéﬁ& g([} te(l?rr:a %ﬁ{e{hge es %&EJEOSF

el ectrode 112. The pl@d@sdadtendﬂvzith@wypﬁneiagb%ealﬂnﬁsmthbmfecblﬁpmectsmi cated

of other materials 6%&&5‘65{}&‘?&&@5 Typically the perineter edge
226 of the ESC 10 206 diameter t is 4 to 10 millineters smaller

than the dianeter of the [0083]locMoyntedigver the insylating Fing 303 ds tomeng P bpvingiao

conpl etely coveyss t f@@%ﬁ:@&ﬁc@ilstahfp&%ac@cﬂéplm 1&pdn@26l andYerhéVe FMorine
over hangi ng edge 224. As such, the wafer 110 protects the ESC 206 from

exposure to the pl as‘%lcaifmﬁﬁ‘]’Pmt@ﬁwaﬁéﬁzkoﬁé@qﬁé‘m%&mwv?‘%ﬁa s0H0i s top
ring 210 having a 15n3ihhd Llipe leadinSatal HoR thehdhfdd 80 ISu6h 4 feomeEiR configutichs "8

region 220 and r ermve fl ugti'lenacomponentoftheelecmc field which is perpendicular to the

magnetic field in the region over the edge of the wafer 110. Thus this can increase

20 an amount of plasma which may be generated at the peripheral portion of the wafer
110 which in turn permits a more uniform etching rate or deposition rate over the
entire surface of the wafer 110.
[0023]  The silicon top surface 218 has an inner perimeter edge 222
spaced from and surrounding the overhanging wafer edge 224 when the wafer 110
25 is placed on the ESC 206. The insert ring 208 is adapted to be positioned between
the ESC perimeter edge 226 and the top ring inner perimeter edge 222 and to be
seated on the thin portion 204 of the insulating ring 202,
[0024]  The overhanging edge 224 of the wafer 110 is generally spaced
apart from the top surface of the insert riﬁg 208 in a parallel, spaced-apart
30 relationship. As such, a vertical gap 212 is formed between the overhanging edge
224 of the wafer 110 and the insert ring 208. The gap 212 serves to ensure that the
wafer seats firmly on the ESC 206 and not on the insert ring 208. Additionally as a

result of manufacturing tolerances, there can exist horizontal gaps 214 and 216



radicals fromthe plasma. The top ring 210 extends in hei ght above the wafer
110 and has a slope | eading away fromthe wafer 110. @&%WW?H c
configuration can strengthen a conponent of the electric field which is
per pendi cul Y0 93P5¢4& magnetic field in the region over thBCEHR/BHSt he

waf er 110. Thus this can increase 20 an anmount of plasma which may be
generated at the peripheral portion of the wafer 110 which in turn permts
a nore uniformetching rate or_deposition rate aover the entire surface of
the wafer 110. [0023¢Pampfiae enestively theFSCPgrmelredee 40 ppdthesinsertfing 208 andithept or
edge 222 spaced fr eisuRfish rfigverticd) 6idegall 212 aiMbe isRging gosiaf er edge 224 when
the wafer 110 25 is pl a[%ﬁ# ogé&h ESC 206d The insert o s[}gat ? adapt ed
to be positioned between®Pd EPiTFraETRed By e ProssRt iyegtor f”b‘p"r? i nner
perimeter edge 222 antican@rifeowithghisprinl dcsrgntréinesttdnthaelpmctai amm@&ribleofroxt he :

I nsulating ring.202. o) 10 is
gener al | ygspacga apa gg%iggtn"l’e%thg g%p@gr acesgﬁﬁn%ééjgl'résesﬁ{wnrl ng 3(5’ in a
paral | el , spaced- apdietved0orsy ¢h auricorpathican be/staldighed from thekSG 206l thrgugh tirlifiseits

formed betveen the ougoRaigisifle GHGAI gap 3t 0 ihebli ol Ghtel ). 3 plardaSer

ring 208. The gap 2 serves to ens seats y on the
ESC 206 and not on tr¢salt m@amaa@oﬂGSdsemmanM thus !aducmswfet

manuf act uring tol er gGesher iBeh Oecﬁﬁ‘d iSin FIO2) #6RE @Helé&é&%n%isﬁn@éﬂo@c@ 6 8
SEPTEMBER 2006 WO 03/054248 PCT/ USQ2/ 9118 !oar atl ng resgectlvely t he ESC

perimeter edge 1926 aprasstthrgapsld and 316 hgfwoedh 304 and ingegtFing 20 verti cal

side wall 217 and t'B@tﬁe%&ﬁéﬁxstﬂdtﬁﬁnR@ﬁZaﬁ@@?&ﬂeﬁ'rﬁxgh@@ mﬁﬁemees:@nom by the
present inventors that_one problem at can i Se Wlthgajhl S prior design

relates to the el ectbFF@%fFP%F'(YFIﬁQ”US““eae&}i‘F&% wiRectdp thg 2ARREALSOBRCIERE waf er
110 and the insert releeﬂonmcaﬁeccsiiﬁmetmmaioeacrasslmega§§mz\m¢tmmq a current
path can be establi ed f 206 th n 08 across
the vertical gap 21 {?ﬁ%(j& %Pﬁé"“}/\fﬁ? @E‘Gg&ﬂﬁgg%%%ﬁ#%ﬁ resul t
in pitting danage taos hilorechae, ﬂﬁnmmng)cnnmésumfpelveﬁziﬁbntdﬂsnhcohe;dmlengmmcfaar

yield. As further sh wn. b§ thee}/eﬁ)tors J' in FIG 2, arcing or electron

eni ssi ons can occur “THREP g‘sev“ta gaps 214 and 216 bet ween the ESC 206 and

insert ring 208 as wel | EQ926] belflﬁebshowtnehlowsultmm@esm@r 2WESGad ibser | nsert
ring 208. Because the, Ealerk OPneGRiart ring 208 rests on a ledge 219 of an ESC 215. A thin
portion 227 of an insulating ring 225 has a horizontal upper surface 223 which is
20 intentionally constructed to be below the ledge 219 of the ESC 215. Thus a vertical
gap 221 is created between the upper surface 223 and the insert ring 208. Again, it

has been recognized by the present inventors that electrical arcing or electron
emissions as shown by the vector j " can cross the vertical gap 221 thus providing a:
further source of pitting damage to the rings 225 and 208 as well as a further source

25 of silicon particles for possible wafer contamination.

SUMMARY

[0027]  An insert for use in a process chamber having a wafer support is
30 provided. The insert comprises a composite member comprised of a first material
and a second material, the second material having a greater electrical impedance
than the first material. The composite member has a surface which is adapted to be
disposed adjacent to the wafer support, and which is made of the second material



be either positively or negatively charged with respect to the adjacent
conponents, electron flow can occur in either directidPEREMBER NS gaps
212, 214, and 216. Nevertheless, this electron flow can result in pitting
damage to tiwooinsgms202 and 15 208. Moreover, this pitti ngPEERNSR2E8UBt | n
pul veri zation of silicon particles which can contam nate the wafer 110.
[0026] FIG 3 shows a known alternative design for an ESC and i nsert v
arrangenment. The insert ring 208 rests on a | edge 219 of an ESC 215. A thin
portion 227 of an i risvihgs thinkness ingx@sf A, in oneerpbodimeat: upper surface 223

which is 20 intentionall Boogggsfnrddﬁs%&t,tﬂﬁéH%e@%a%eﬁfﬁﬂme‘rﬁ&%o%&ﬁb& he ESC

215. Thus a vertical ga I's created between the upper surface 223 and
the insert ring 208.adaRie i surfound e, wafprsupporte Thefampesie pymbes Basanetle firfacey ent or s
that electrical arciygchds a@pBioledispdaé Adfteats tRDuGhRwhbedY ThifQrfiiRGIsHEs | © can

cross the vertical gap 221 thus provjdin . further s e.of pitting
damage to the ri’ngs '2“25°§%8”2?P§ “gf?"\ﬂgawgﬁﬁﬁk’?ﬁ‘r‘?ﬁws?ggé@e%eof silicon
particles for possi knfpodimkstt contam nation. SUMVARY [00271 An insert for
use in a process chanber ing a wafer s I is rovi ded. The insert -
conprises a conposite rrewgg% cgﬁﬁ?‘ﬁ%m&'ggeﬁﬁséé‘pﬁg%e |°gi"w£g°& *second

mat eri al , the seconcofipbsite meinbérdes angther sgpfapawiich ie hdapted tockm|disposed atijazers to t han
the first material. JThe composite nber : fac IWQI' [ ted to
be disposed adj acentpe‘f'?fgrt 's\/s\g?aé?g‘ssaodﬁ%dreg?aggﬁ§%%%e&fs nggéﬂ’%f’&? e second
material 7 8 SERTENBEsQGOUIG0A WOneemb®lirRed8 PCT[ US02/ 39118 having a thi ckness

I n excess of 100A, in on °§ﬂbﬁ§{£§‘?&“§§&%§%ﬁ9“ﬁ%§ﬁ§%ﬂ%&‘€a rocess

chanber further has an outer apt to surroun er support.

The conposite menbermaterial ig S 01,5205 erd havigia prrity of 3 drap98 8o Sipiniore di sposed
adj acent to the outgl,yi&egr - This surface also is 5 nmade of the second

mat eri al having a thickness in excess of | OOA in one enbodi ment. = 10029]
I n anot her aspect, the Eif631ls Inapgthes embpadiments e guernempberiompnses an ngiiatisg t e

menber has anot fer syl haeRe Mirdal dide vall af Sidribéhtab Eppei HERRE BoRpdsAEABIbE O  t he
wafer. This surface al'so is made of the second material having a thickness
in surfaces are adapted to be disposed adjacent to either or both of the vertical side
wall or the horizontal upper surface.
[0032]) In another aspect, the wafer support has a perimeter edge and is
adapted to receive a wafer having a overhanging wafer edge which overhangs the
20 wafer support perimeter edge. A composite member surface is adapted to be
disposed adjacent to the overhanging wafer edge.
[0033] In yet another embodiment, the insert comprises a member having
a generally annular shape and constructed of a first material. The member has a
top surface of a generally planar shape, a bottom surface of a generally planar
25 shape, an outer surface of a generally cylindrical shape and an inner surface of a
generally cylindrical shape. The member is adapted for placement in the chamber
so that at least a part of the inner surface is adjacent to the wafer support perimeter
edge. The member further has a layer of a second material having a thickness in
excess of 100A and having a greater electrical impedance than the first material.
30 The layer is disposed on one or more of the following: the top surface, the bottom
surface, the outer surface or the inner surface.
{0034]  There are additional aspects to the present inventions. It should

therefore be understood that the preceding is merely a brief summary of some



10 excess of 100A in one enbodi nent. 100301 In anot her aspect, the second
material is SI2, and the first material is SiC, AL208SENDXMNBER 26 havi ng a
purity of at least 99 % Si, in one enbodinent. 10031] In another

enbodi nent, WR&3/684e48r nmenber conprises an insulating 15 ripogrdseyiong a
vertical side wall and a horizontal upper surface. Conposite nenber
surfaces are adapted to be di sposed adjacent to either or both of the
vertical side wall or the horizontal upper surface. [00321 I n another
aspect, the wafer spmbodimeltasndasysets ofitie mesers dhyentions] Additiopal apbalindnts anécei ve a
waf er having a over ' . | fer support
perineter edge. A co g%??%%%%ter S&n%%@%?ﬁﬁ%ét%@ﬂ%ﬁ?‘sﬁgosed

adj acent to the overndergpadghasatmarous gepages thadisclased embodiments parbe e di nent |
the insert conprisesymoiEdilingtRv hlspir oikeaR bfht IavailiBhy. 2ThSHtaREngNd
constructed of a first material., The nenher has a top surface of a

general |y pl anad shdpemary thegfers i not mpeana liggit the seppm afthe myendpgnar 25 shape, an
outer surface of a generally cylindrical shape and an inner surface of a
generally cylindrical shape. Thg W%E? iiaﬁd%mnd for placenment in-the
chanber so that at |east a pa R OFLE 116 dj acent to the
waf er support perineter [op8§}e. FIGh¢ isurpdassectionsliviear oflaacnventioanplasitd a second
mat erial having a thjickness in excess of 1 OOA and having a greater
electrical inpedanc ¥k the first material. 30 The layer is disposed on
one or nore of whe fol | A@. Diya crdssebtinhalyvienf of @ énown aeratigeinentifor aportonofs t he

outer surface or the inner,surface. T . . Iy T I ts to

t he present invent PeRe éhafnb%k%{) d&ﬁggéﬁﬁfgﬁél%@%g#%%%ﬁ@'
preceding is nerely a bFIGes issummisgsd cpfss-sotinpalyyidv GER MRIBIESC (66t ring@nd 3/ 054248
PCTI USO02/ 39118 enbgghgf%;%?&@% gf"%%%ﬁmﬂfﬂm RRSER ditﬂYe?{"&ésl s. Additional

enbodi nents and aspe ] resent Inventions are referefced below. It
shoul d further be undeFI& isa crassrsecinnaleviediof a plasmaghsmbes inclnding jan insegkring

enbodi Ment s caryshe yRfing Wohd WiibodiHER?E &t fiflehifVihadie SPITI L o scope of the
i nventions. The precedi nl% S summary therefore is not nmeant to limt the
scope of the inventi onsFIG.S5 isan enlarged, cross-sectional view of an insert ring in accordance with

one embodiment of the present invention, along with selected other plasma chamber

components,
FIG. 6a is an enlarged, cross-sectional view of an insert ring in accordance
20  with another embodiment of the present invention, along with selected other plasma
chamber components.
FIG. 6b is a top plan view of the insert ring, wafer and outer member of FIG.
6a.
FIGs. 7a — 7¢ are enlarged cross-sectional views of insert rings in accordance

25  with other embodiments of the present invention.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0036] In the following description, reference is made to the
30 accompanying drawings which form a part hereof and which illustrate several
embodiments of the present invention. It is understood that other embodiments may
be utilized and structural and operational changes may be made without deparﬁng

from the scope of the present invention.



BRI EF DESCRI PTI ON OF THE DRAWNGS [00351 FIG 1 is a cross-sectional view of
a conventional plasma chamber. 10 FIG 2 is a cross-s8SEPERMBER2#ME of a
known arrangenent for a portion of a plasma chanber system conprising a
waf er, ESC, YWREP¥248 ng and rel ated conponents. FIG 3 is Pga/usp/3miged
cross-sectional view of the wafer, ESC, insert ring and rel ated conponents
of a conventional pl asma chanber of a different design. . FIG 4 is a
cross-sectional view of | asma chanber i ncluding an insert ring

accordi ng to one enbodi rrﬂ}q Tof Fioset aBFéé@ﬁtanlem%q’ﬂ‘?"éﬂfﬂ‘ﬁ“@“‘B‘“’F&“&h"h&HI ar ged,
cross-sectional Vi eWapfedds of Eliifidte thé previcusly e fibed AnMesindblé cinporeleeidaodi ment  of

th t t I th | ect chanber onponent s
F1G 6o 5 an onl ar qBiEson AL beky BT 358, pisgoaf v RRERs § MHHRGR HHE Cor dance
20 wi th anot her enbadl which, mbnetelmbochment,eﬂ@mmwwmth.oﬁnporwrmﬂg\e\mtshrfmlzmt ed
Cing. bt et and Jout of «RRRD SRR oplhariing g 2hoh R o Bl Y ol OO
cross-sectional Vi ewpaced-apartgelationshipsgpardted by dhegapi2ic Anothér paitioh ofthdep

nbodi t f th ' Tl VE-
enpodi ments of the W@g&:%'ﬂﬁ%&bﬂd@m@@% A pﬁ%%@ﬂb%e%%gﬁﬂ

EVBODI MENTS  10036] OW ng grence 1s nade to the
30 acconpanyi ng dr aviuthgs hastaicylipdrieallyshapeskinner susface?B8 whigh igtediesent tp khgst r at e

several embodi ment Speﬁifne&mé 2%%?&55ES@Y@U‘tA&ﬁnddc&llyLs%aﬂéﬂqmgzidWm@t her

enbodi mrents may be utiljze structural “and_operati gnal char.]ges may be

made wit hout delfar t iipsgr “Pg%qeﬁ@sééﬁﬁéte’cﬁm@ﬂémﬁpé's@?t g
SEPTEMBER 2006 WO G2fiea4de $aife3d dﬂ@ﬁﬂs@lgﬂnk&n@mﬂd wHidESis add, Mp&nﬁmw an

erbodirent of e ool st whdiont 2B L 0 Sgnl ees g U T e
insert ring 228 is disgrdiesed which has a top planar surface 232 which, in
one enbodiment, s 6 MM i A i PR rpaiks S bortpoSite rtinber formasd of £ Hat and
15 a second material wherein the second material has greater electrical impedance than
the first material. In one embodiment, a body 234 of the ring 228 is constructed of
silicon having a purity of at least 99%. An insulating film of SiO; is used to form a
layer 230 on the body 234. In this embodiment, the layer 230 has a thickness in
excess of 100 A, and more preferably in excess of 1,000 A, and is disposed on
20 preferably all surfaces, i.e., the top surface 232, the inner surface 238, the outer
surface 240 and the bottom surface 242 of the insert ring 228. SiO; has electrically
insulating properties, and accordingly the layer 230 reduces or eliminates the

current or electron flow across the gaps 212, 214 and 216. Having the layer 230
disposed on the bottom surface 242 likewise may serve to reduce electron flow
25 across the gap 221.

{0039] Because a portion of the top surface 232 of the insert ring 228 is
exposed to the plasma 220, the SiO; layer 230 on that portion may be etched away
or otherwise removed relatively rapidly. The residual eprsed portion of the insert
ring 228 however is constructed of silicon, and thus the lifetime of the ring can be

30 expected to be the same as known silicon rings, because silicon remains the major
material consumed. Moreover, those portions of the SiO; layer which are adjacent
to the wafer and the ESC or adjacent to the gaps 214, 216, 221 may not be exposed
to the plasma directly, and thus it is anticipated that the lifetime of the remaining

10



5 is adapted to face the overhangi ng edge 224 portion of the wafer 110 in a
paral lel, spaced-apart relationship separated by the SRYFTEMBERARG0G her
portion of the top surface 232 is adapted to be exposed to the plasma
regi on 220. WKh@/os4d&rt ring 228 further has a cylindrical pyrresapedsi nner
surface 238 which is adjacent to the perinmeter edge 226 of the ESC 206. A
cylindrically-shaped outer surface 240 of -the 10 insert ring 228 defines a
di aneter which is smaller than the dianeter defined by a vertical side wall
236 of the insulati k which is adapted to permt a bottom

pl anar surface 242 Q?)lﬁggwﬁﬁg?Pgﬁq% 228 to be seated on the ]edge 219 of
the ESC 215. 10038] Thd0940hg Fﬁ%%@gﬁb showan gltematipoembodimeptaf & pPresinfred of a

first and 15 a secqpehdRu&a Al 1%@5&%&0@%&@&&@5@&%@5@“5}%2% gat er

el ectrical inpedance than the f| rst materjial. In_one enbodinent, a body 234
of the ring 228 is WFW%ESQ?%@Y‘W%W“W&W%Q”&aBﬁFP?‘*}s'ﬂP'%lf"“P‘?ast 99%

An insulating film §§4o'ﬂmcmtﬁemddfs@sédormeaecubmnha%?amaﬂgbﬁomnbmﬂm I'n
this enmbodi ment, the | ayer 230 _has H@}%ggg&gess in ? nd nore

preferably in exces&T¥ed portigi03 on ?90‘%8‘5”8‘?‘? eﬂF@?‘;@f’t&b‘f’%’é&P
surfaces, i.e., thehimaswufér@e:enewzdgetzh'elssemebnﬂmzsaceoﬂﬂ&asatdmnmter

surface 240 and the C e |ns | has
electrically insul ?i’ 8’?‘5%@??1 §é%g?ﬁi'°1& cﬁ’aﬁﬁ ﬁ%gﬁé’gﬁm "r educes
or elimnates the QQﬁmmhngslthe@Se(pbmmmerfe&ge\maﬂ 0SS the gaps 212, 214 and
216, Having th ol aver 2 hs€ may
serve to reduce el ectroﬁe?ﬂlg %%%&o%@e&{fﬁé%&ﬁe%kﬁb%ﬁé caug%fa
portion of the top eftthé electro@?4 ixfa geherallyaamtar-shaperin@ftging 304 haxipp s bettomo t he
DS, 220, L he o Oudspy St Al o0 /¥l g b AR FLF oRSIGEEEH 508 AR YeseO!

ot herw se renoved relatively rapi resi dua exposed portion of the
insert ring 228 hom&b@sangu@omwwmﬂeﬁlﬁmﬂé@Nd@Bﬁ“wfdhﬁertVngalmcq5’12\9et| me of

the ring can be 30 QHREGHRHnreedty th'Bﬂzoﬁﬁﬁ@dg@@Zi(%@' thé AR08 hAGR e Ccause
silicon remains the major nateri'al consurmed. Moreovér, those portions of

the S'CR | ayer Wihi cMPREF ¥ertica] syefaqs306 and ap maenjpyres vertigalisuriace 308 whish argdj acent t o

the gaps 214, 216, Zerhedt@iybyaHorispAtaFlsdpes el Thh@th&ﬁ@cﬂhn%ﬁ?@faddtfoeﬁ dced and t hus
it is anticipated that the I ifetime Ofedgehz%7 mai ni n SEPT I\/BER 2006

WD 03/ 054248 PCT| USSRStPm i§e wafer perimeter 2 asert ribd ledge 310 is spac
from the overhanging wafer edge 298; and the lower inner surface 308 is spaced

apart from the raised portion 302 of the electrode 294. A top surface 309 of the ring
20 304 forms a common plane with the top surface 299 of the wafer 296.

[0042] Asbest seen in FIG. 6b, Whilc the inner upper surface 306 of the
insert ring 304 is generally cylindrical in shape, it nevertheless has an inner
orientation flat 312 which mates with an orientation flat 314 of the wafer edge 297.
Similarly while the insert ring 304 has an outer upper surface 316 which is

25 generally cylindrical in shape, it also nevertheless has an outer orientation flat 318
which is generally parallel to the inner orientation flat 312.

[0043] Referring again to FIG. 6a, an outer member 324 surrounds the
insert ring 304 and has an upper inner vertical surface 326 and lower inner vertical
surface 328 which are connected by a horizontal ledge 330. These surfaces are

30 disposed so that they mate with the upper and lower outer surfaces 316, 320 of the
insert ring 304 in a parallel, spaced-apart relationship.

[0044]  The insert ring 304 comprises a composite member formed of a

first and a second material wherein the second material has greater electrical

11



Si02 layer will be enhanced. [00401 FI Gs.- 6a and 6b show an al ternative
enbodi nent of the present invention used in a plasnma &REPDEVBER 2¢06di f f er ent
design. A wafer support 288 is conprised of an ESC 290 having a perineter
edge 292 andVvQo0peHst al or el ectrode 5 294 on which t he ES@CTasoi/spmsed. The
el ectrode 294 has a flange portion 300 and a raised portion 302 on which
the ESC 290 is disposed. A sem conductor wafer 296 having a wafer perineter
edge 297 is seated on the ESC 290 and has a dianeter which is |arger than
the ESC 290 such t hatpedanceen ket mgtetalgd bodyB34 pf therrng P dy cons@@edafer hangs
the ESC perineter eqsﬂﬁorgl%%mg&?utntg ?eaé?‘gﬁ“)@cﬂﬁ]hs&l&nglﬁﬁn 8‘?936{ 1sggﬁto fu:ﬁ?a ESC 290

and the raised portion ctrode ener al

annul ar - shaped i nserliyerﬁi@nﬂ@@%ﬁ?ﬂn@@meﬁﬁiq &% emlm Bhiseats on

the flange portion 3f8,Qf of AEsuBhREbFRARser Biflg 306 BuspRVEtig off ihiBitikAGecabn OUt ©r
upper vertical surface 316 and an outer |ower vertical surface_ 320 which

are connected by a HioM beBysenihe insgaiyine39pand apyone oF plf of theuter membes 324, thss an
i nner 15 upper ver t iggal 296 Uhd déeBodt04 afddhevaférnper | ower vertical surface 308
whi ch are connected by hari zontal . |e 310. I nner_surface
306 is spaced apart froﬁﬂofﬁe °§5"B%?’? 'P?Ptsgfjég %Eﬁ“?g‘l’ﬂge °ﬂ§'§fst°nﬂlng
| edge 310 is spaced saffaves of tierrings 228¢30ay it sivald e appreviated thacother eB&iimentdndyhe

| ower inner surface ,308,is spaced art from.t.he rai sed on 3Q2 of the
el ectrode 294. A top=2% *?Eﬁﬁg‘gﬁ’gsegfm et hand oﬁb'é ?sé’ gngy% ngpl ane

with the top suiof acen?ecmar stkfaeesvxbdfoepvezﬂ&oummem%ébtarm@n of smhcﬁh,G 6b,
while the inner uppeg, étﬁgtfeﬁaqseca.?ﬁgﬁxs%a 9. ForlRsh le Eﬂe%gmgsocﬁ?bf?%ﬁ ?

cylindrical in shape never €ss has an | orren 312
whi ch mates with an ofmatsrielasucheas SiC.alBi10f Yods.t he waf er edge 297. S| mlarly

while the insert ring 30fhofas AR aHRARE mBRELARS Flionlifdn %

general ly cylindrical in shape, al’'so neverthel ess  has an outer
orientation flat 31dayenpfiSiG: W@lfbl@rsé?“a!qn}bepam P%‘Few {Then the, lauer werldbpt at i on

fllat 312. 10043 Refr@.hsueaﬂoawragwuﬂ&we@achﬁace%emd@mm@%a&urrounds
t he nsert ring 304 ag gggs an upper 1nner vertical surface 326 and | ower

i nner vertical sur fSfogthaphachigysafingconsiigiadof relavely pute slirop, dsal | edge 330.
These surfaces are Ifandfastd@gAaRk isProvibihsett fay caibk eccsmplishéd it PlReVe easdd | ower

outer surfaces 316, 320 of th I nsert. .ring,. 304 in _a par abl el , spaced- apart
rel ati onship. [ 0044I‘f%‘|g‘° MTERTLPTIF TP égﬂlagghﬂﬂ@é@dﬁ'e% SHhishds e f or med
of a previously-removed layer can be accomplished by growing the film by thermal

20 oxidation. However it should be appreciated by those skilled in the art that there are

alternative methods by which a SiO; layer may be placed on a silicon ring.
Nevertheless, thermal oxidation results in a good film quality with a relatively
uniform thickness. There need not be a major change in the manufacturing process
for these improved insert rings; it is anticipated that adding an oxidation step (and in

25 the case where it is desired that not all sides be covered, a surface oxide removal
step for the other sides of the ring) to the process flow will be sufficient.

[0047]  The insert rings of FIGs. 5 and 6a are composite members formed
of a first and a second material wherein the material having the greater electrical
impedance forms the film layers 230, 332. Other embodiments need not comprise

30 film layers, however, and may involve different cross-sectional geometries than that
of film layers. FIG. 7a shows a composite member insert ring 244 comprised of a
first part 246 constructed of a first material and a second part 248 constructed of a
second material having a greater electrical impedance than the first material.

12



first and a second material wherein the second naterial has greater
electrical 11 8 SEPTEMBER 2006 WD 03/ 054248 PCTI US02/ $SEPKE tMhce than
the first material. A body 334 of the ring 304 is constructed of silicon
havi ng a puMW® /638248t | east 99% An insulating filmof Si CRCTHS@SHSto form
a layer 332 on the body 334. In the enbodi nent of FIG 6a, the Si Q2| ayer
332 is disposed on all surfaces of the insert ring 304 thus preventing or
inhibiting electron 5 fl ow between the insert ri nIg 304. and ang one or all of
the outer menber 324, thi004§kSCThedppert fipg244 hasa gepaally serangiler-shapsd Giasser 296.
100;151 A tpough t he s@dﬁgggitﬁgfbb%urﬁce fﬂr(])@llaotﬁm@ﬂfhcﬁﬁﬂﬁﬁhnbgﬁufa%uﬁaﬁ@m al |
surfaces of the rings .t shou e appreci ated that, gt her

enbodi nents nmay hawstet ﬂ*éfa?ea?%r EheéF?B§§¥%4gff’"f‘g FrtTS aReT St acet)?fsgtaﬁ‘éfelkﬁr faces
or on only a porti OrpoftionsldT thenep surfadeds@and botencesface/25? efthecinsestiring 028) nd he

bodi es 234, 334 _are e of sillLcon...other. nateri.al n, used as wel | .
For exanpl e, thé bo "gg‘ascaaﬂ“ﬁ%ech%ln“r’l}?%'é {z}:}lée&hap&p Far?a v@%’f‘%ﬁ‘s‘ ts?ﬁecqﬁosg%w@?nc, ‘
A1203, or Y203. 10046 the Tirshpart 246 ricih the sichpe ofragomplemerdary 1 cso that the firs andnown

si1icon 1ngs. & | ayer of s SuCBal ool 080 ol IRl Abubfie 1 N0

Then the |ayer would rénmoved fromthe ring usi g, :
process in order to inshape.tThe width whefthe sceand part 248 @t the lopatipr which forms &patianr uct ed

of relatively pure Sdfhie%eeibm;B?u&,zsmag\ér@,&ﬁ,ugkmkmeL\répdim&ﬁomés%griogg can

be acconplished with relative ease. ter e wet _etch process,

| ayer having a ¥ohi cloHeaes 25t prdthysds sybgantially thipkenthamafilmjaye WV*%Md | ayer

can be acconplished \yoreHeQudoRdpdr 138 hi the ToédMod WAREN BimsAQotich Bfthé @p surfdeyrever it
shoul d be appreciated by those skilled_ in _the artvﬁ;titggé&t here are

al ternative met hods 23 CHmRTSSs apPrayimptely 49 of the gvemd! e 9B sufacs 230con ri ng.
Neverthel ess, thernmal ox[o039]i BIG. 76 sHowk 8 corfipositeGentbed ihdefrigip 259 doypiiéel] Bf 2

| ativel i f hi ck . T d b ' h in.th
Tanaf act Ui ng. pr ocedt™ R RO raeiel o s B el e BroRB L 16 PBUSRIASEP Do o
th?t ?Iddi _ng anbmxi dabdoomnmteﬂnh(mmMﬁEMIMnWt?nmxe:cﬁtheddsilﬁed t_hgt
not all sides be cover , V. . er sides
of the ring) to the %sfgggﬂiigﬁ%éﬁg?&%ﬁ@” fl%?%eﬁ?oijf?ﬁmﬁézﬁsaert rings
of FIGs. 5 and 6a arbetter ¢ 266, anamiorsu p8reul an@hten: [70.aTe ceoss econd
material wherein the.nnpeldah didith B deliRa BirB 66 b6 LSk bbidtally rectangular in

shape so that these parts have a combined cross section which also is generally

20 rectangular in shape. The second part 262 forms the entire inner surface 268 as well
as portions of the top and bottom surfaces 264, 266 of the insert ring 258. The
width w of the second part 262 which forms the portions of the top and bottom
surfaces 264, 266 is approximately 45% of the overall width of these surfaces.

Thus the second part 262 comprises a substantial portion of the over-all volume of

25 the insert ring 258.

[0050] FIG. 7c shows a composite member insert ring 271 comprised of a
first part 272 constructed of a first material and a second part 274 constructed of a
second material having a greater electrical impedance than the first material. The
insert ring 271 has a generally rectangular cross section with a top surface 276, a

30 bottom surface 278, an inner surface 280, and an outer surface 282. The second
part 274 forms the entire inner and bottom surfaces 280, 278, and portions of the
top and outer surfaces 276, 282 of the insert ring 271. The cross section of the

second part 274 is generally rectangular in shape with one corner removed so that a
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I npedance forns the filmlayers 230, 332. Qthei enbodi nents need not
conprise 30 filmlayers, however, and may invol ve diff &SERTEMBBR200Sect i onal
geonetries than that of filmlayers. FIG 7a shows a conposite nenber
insert ring Y230 ised of a first part 246 construct ed PSI/USOE3N R
material and a second part 248 constructed of a second material having a
greater electrical inpedance than the first material. 12 8 SEPTEMBER 2006
WO 03/ 054248 PCT/ US02/ 39118 (0048) The insert ring 244 has a generally
rect angul ar - shaped dedge 284 is farmédo Thobrpds sectionnf thefirst nert:27249generalyrectengrlsur f ace

252, an inner_Surfa(‘iﬁsh%gélm?mﬁsmm@%@e’zssm.@&ema%_@nz%uﬁe@%@im&t 248
forms the entire inner sSurface 254 as wel | ortions of the top surface

r as_ p

250 and bot t om sur f degethes the first enddeqopd eatts 212 24 hoves sepmrllyseqtangulantass a cross

?‘_ectiton W{ﬂ gz6i$‘i_ns&ﬁﬁn.shﬁe&e%cgﬁpmaveéoh@asééLgféatgﬂp?nﬁaef%ets@f-ﬁmo]p_ oI thg
i rst par is in the shape o enent ar so tha e first an

second parts 2486, 2dsf“wavgmagemgﬁé@%@g&@aHvaﬁﬁl%i ch is generally

Wi Ch For s & port 6. of LHG. POLLOM Sur{ See 22 e apt oo et by 0% of the
ic ornms a portion, o ] LS | 20%

overal | width of  haSHRE o Fonuaies Reliias Smbrs ik eor =L iseParafey

t hi cker than a fil meleaty®les, sushias étel dhymbeird) BVIVicklintbers i OVD chambecHowlevenr t 248

at the | ocation whi forms a,portiqn of.the. t surfac 0 c rpses

approxi mately 45% oﬁpﬁsﬁgn%\’fwg??s"?/ﬁagﬁ'ﬁse %eﬁgc%@&&fﬁgg%wv%ﬁ FIG

7b shows a conpi@si t eheveaflrean bertbegreatast, thys Sl goangrise toogenendlly greafer elsdtricgr t 260

constructed of a fi ra§gingr@ig§]reé Leg‘gq nd part 262 constructed of a 15

second material having-a greater erechTical i npedance than the first
material. The insert rin{P0328 Wshould bgaeted thitithe configuration And geametriss ofthbetop on wit h

a top surface 264, g; @&g%%ﬁﬁ, Jf'“% &r i o1 gp@n outer
surface 270. The créggmgs“gg?%?r%%o bot a{eﬁ’%s |rst'lt;flan sp?‘éﬁgﬁs%@_s 260, 262
are each general | y rimproxsdqnd nove] insertsing pay basonsyueted in other %’&bi"swh&l@“ansconbi ned

cross section Wi ch ;8 sQnleRiedmWHichthe\surbided Bt hid Mkt bdidtel BHiRBRARSthe WhEr, BCON
part 262 fornms the entlire inner, surface 268 as well as portiogns of the top

and bottom surf aces &I suppet; theringujating fingedrito alk of ghesepompanents asg;prpfasably madet he

second part 262 whi cmaﬁamainghﬁteﬂa,riteimaerﬁimstm_esmgmam;ememwméurfaces
264, 266 is approximately 45% of the overall w dth of these surfaces. Thus

the second part 2627 § Rozton.of the insertyme; Tpr exampple, gatheg thap pp.intsgrated giete, \ o) une

of an alternative embodiment of an insert ring may comprise two pieces, one of which
20 is adjacent to the wafer or to the ESC perimeter edge or both, and is constructed of a
material having a higher impedance property. The other piece could be

manufactured of a more conductive material.
[0053] While the description above refers to particular embodiments of

the present invention, it will be understood that many modifications may be made
25 without departing from the spirit thereof. The claims are intended to cover such

modifications as would fall within the true scope and spirit of the present invention.

The presently disclosed embodiments are therefore to be considered in all respects

as illustrative and not restrictive, the scope of the invention being indicated by the

claims rather than the foregoing description, and all changes which come within the
30 meaning and range of equivalency of the claims are therefore intended to be

embraced therein.
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25 the insert ring 258. (00501 FIG 7c shows a conposite nmenber insert ring
271 conprised of a first part 272 constructed of a fi¥}S¥PTRMRER2)06 3ng a
second part 274 constructed of a second material having a greater
el ectrical inpedance than the first material. The insert ring 271 has a
general ly rectangul ar cross section with a top surface 276, a 30 bottom
surface 278, an inner surface 280, and an outer surface 282. The second
part 274 f yERTYSEL’FMEDEIst nner and bottom surfaces 280, 278, and portions
of the top and outér surtaces 276, 282 of the insert ring 271. The cross
section of the second part 274 is generally rectangular in shape with one
coner removed S@Anidiat foruskdn 8 plREHTIFEIBERhAE hav MR 0RQ 3988 fiRGMAPAR BEH18
| edge 284 is formed. The cross section of the first part 272 is generally
r ect angul af°™i™§""&hape and mates with the | edge 284 of the second part 274 so
t hat when vi ewedcoripogieth&iber &dﬂﬁ)rlfsédrcﬁ"h bad'}'d)fSﬁf‘sOmde@ﬂIhtha Rifof adébndl ANRridl
econd. part 74 copprise

general |l y rectangul Cross a
greater portion of t{?EmESi\f’é‘ the lTOFi tg?)f‘rﬂtr@at?ﬁa tﬁﬁésrftr'i’?éetr’f" i"’ﬁgj1 aé’%“? H%ﬁ‘peﬁg‘is
the first part 272. tb@ﬁxabﬂasﬂh&drpmalsed mr“tlthrsalﬂgafeedurn@mitremaldbmibasehd
herein can be used in various, types of nbers jncl chanber s havi ng
power ed bot t om pedest&™ “balte"aglfaé%‘gfl&fét r,éiescﬁbcﬁl ‘QQCJ@P??HH@HQ%%&%M“ /D chanbers
and CVD chanber the ccbﬂ@msmememmehﬁhlehdvinggs}rmfabewmstpsed@kddyo besdi$pobedibatweércthe

chanbers where the RF i as_vol Eﬁ%%rstt pt% waf er., can ,be, t t hus

at e
i kely giving rise t 62 geney :fttlaln grea eF” Comcpaflte rr<'§1ern(1:b|err1t°eecdlgalgms Is%rtlhe

em ssion problens. 100GR4eriad ofsthmdnwoh'e mmtbetfrctrmae wtafeesuppmf lagdur ati on and
gt s Ol L P Rurabd e o AEHE B LG Al B30k WG 61 RESCN1 O

for illustration purpose nove nser ring imay be
constructed in other suitable confl gurations 15 and geonetries in which the

surfaces t Qat Alrfee 15!2?&%? Elﬁll e %{Jh%%h ﬁ’l%%p(;[cests ghatnn)gr Mﬁﬂe? has aglh)%ter %@Jﬁggr a%lggeg?c¥ t, the

insulating”7ing ese ‘conponent's are prefer
i nsul at i ng sweued thevafer suppor andawleerdimthe tmosmasenaaehhag heecondmefamcltlh ahptbd\e

remai ni ng Pootf el ?&e&"; dihddfi ¢ n%ﬂ%%[ltter ﬁaérﬂt%r e Fe e PRLEbeidAhIE" f%h@@‘élor?dlnétéﬁa?gr at ed

piece, an a At i v I'nsert ring nmay conprise two :
one of whi bwlrm(ythlskrmalaemtsoféoqﬁhe waf er or to the ESC peri rreter edge or
both, and is constructed of a

3. The insert of claim 1 wherein the wafer support is adapted to receive a wafer and wherein the
composite member has a second surface which is adapted to be disposed adjacent to the wafer and

wherein the second surface is made of the second material having a thickness in excess of 100A.

4. The insert of claim 1 wherein the second material is SiO, and the first material is one of SiC,

AL O;, Y,0; and Si having a purity of at least 99 % Si.

5. The insert of claim 2 wherein the second material is SiO,, and the first material is one of SiC,

AL O3, Y,05 and Si having a purity of at least 99 % Si.

6. The insert of claim 3 wherein the second material is SiO,, and the first material is one of SiC,

Al,Os, Y,05 and Si having a purity of at least 99 % Si.

7. The insert of claim 1 wherein the second material has a thickness in excess of 1,000A.
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mat eri al having a hi gher inpedance property. The ot her gzece coul d be
manuf act ured of a nore conductive material. 100531 Wi} tﬁ@“ﬂ%%%m?ptlon
above refers to particul ar enbodi nents of the present invention, it will be
under stood that many nodifications may be made 25 without departing from
the spirit thereof. The clains are intended to cover such nodifications as
would fall within the true scope and spirit of the present invention. The
presently gi scl tigdgsefBbadinERhGeiRthe sécbfd BiteiabhdsQ thicknesnis bxtedsed 1,000al |
respects as illustrative and not restrictive, the scope of the invention
being indicated by the clains rather than the foregoing description, and

al | changes. whi The iaer®f vihind Whedrdie thd Gecombrmateripl Aasch thiaknge intxceguif V,a00ncy of the
clains are therefore intended to be enbraced therein. 14 8 SEPTEMBER 2006
VWHAT IS CLAIMED IS: 1. An insert for use in a plasma process chanber having
a waf er sup@or t Thedhsea ofielhiar3 whdnein tha sempositcCroemirer 5igagprally acorgp dsshbee. menber
conprised of a body of a first material and a filmof a second materi al
formed on the body of the first nmaterial, the first material being adapted
to be exposed Tiriseitdf ghiashraheasidtheooeesgesr Aitbergomptides sreinsilanag eng ldwingag use
of said chay n edance
than the fi% S%ai slde-t waﬁl an'ﬁ%%?%z%n&%r@eﬂ sﬁ{fac@%\ﬂh Wer@l}pgk?e 3 0%5 s&ka@g %s rcp tdtés lEgr) f ace
which is adlamlis@thdiaoenbw e 9pibe eattitabsidiewall ant ghe hprdoatal mpprmurfaceand the first
material of the conposite nenber to electrically insulate the first

material of the conposite nenber fromthe wafer suEport and the first
surface beillhg nBlednssft of pleimsEoveetimiie eanngbiteleambagfughar hpsckthisd surfage whidhdss of

100A. 2. I&astea &So%rdgfpwed Q&ﬂéeﬁ‘?t&th%ﬁl@xedf@hetv}aﬁlcﬁrsﬁg EEY ammﬁrzoﬁthﬂrlﬁ)p@@ur%é an

outer nenber adapte surround the wafer support, and wherein t

conposi t e Awhwereitte third serfaen s nepde pfatbfesevmw@r@tqnsl haviag e guickness irprxcess gfpl@%d

adj acent to the outer nenber, the second surface being nmade of the second
material having a thickness in excess of 100A. 3. The insert of claiml
wher ei n t h&-waf Eie igsgp9belaim Swheieipthe gvafessupaerehay a perimpieredzennd theteafesihg a he

conposite H@Wﬁﬁgm@aﬁe@@@mmo@%ﬁ@% Wik Glppb p@fiadidr@doetAd kmer@lhsms&,qd
adj acent to the wa nd_ wherein the second surface 1s made of the second

mat eri al  héffasRys adaPﬁfi&l??é‘é%’oﬁeﬁ adigeeride theoverfryaing wafererlge nsert of claim 1
wherein the second material is SiQ2, and the first material is one of SiC,

14. The insert of claim 1 wherein the wafer support has an electrostatic chuck (ESC) and wherein

the first surface is adapted to be disposed adjacent to the ESC.

15. An insert for use in a plasma process chamber having a wafer support adapted to receive a
wafer and having an outer member adapted to surround the wafer support, the insert comprising:

a composite member comprised of a body of a first material and a film of a second material
formed on the body of the first material, the first material being adapted to be exposed to said plasma
and processed along with said wafer during use of said chamber, the second material having a greater
electrical impedance than the first material;

the composite member film having a first surface which is adapted to be disposed between the
first material of the composite member and one of the wafer support, the outer member, and the wafer
and to electrically insulate the first material of the composite member from said one of the wafer
support, the outer member and the wafer; and

the first surface being made of the second material having a thickness in excess of 100A.

16



A1203, Y203 and Si having a purity of at least 99 % Si, 5. The insert of
claim?2 wherein the second material is SiO2, and the fWFsPtTFnc.Féﬁ'%oﬁ is one
of SiC, A1203, Y203 and Si having a purity of at least 99 % Si. 6. The
insert of claim3 wherein the second material is SiQ2, and the first

material is one of SiC, A1203, Y203 and Si having a purity of at |least 99 %
Si. 7. The insert of claim| wherein the second material has a thickness in

excess of 15 0004ye inst o8cISRPIFEMRER B0 npofite nldhdel 1S @kécofd sustacd vlich iVRptEd 13 t he

second material has. a thickness in excess of 1,000A. 9. The_.insert of claim
3 wher ei n- DHESTORAGHACTHHIOERTIAT SRS VATET HPBY At SUieRMERbsE40d e Wl s herelthe The
insert of egdcaidBudacefian@ie s thhSecoiTRMErAl Ravilglilkitknks igetessal lopAannul ar in
shape. 11. The insert of claim2 wherein the outer nmenber further conprises
an insulating ring having a vertical side wall and a horizontal upper

surf ace, f amﬁ VmElHeﬁhﬂ’én}thaiﬁﬁl(EGﬂiléTeﬁuheg aﬁﬁoiiﬁ nﬁdﬂéﬁh&dell thixd blefacdivsi?ois e@hpadjtcaeﬁ nt
to one of the vertical side nd the horizont ugper surface. .12. The
nsert of G S inanels o s e Siser dvauirh BT bt TR WL w5 FRRETE L f ace
which is aGdpirede tsnddeofths poaridnabdiabeeint a thickhdse inddxbsss ofofoo0Ahe vertical side
wal | and the horizontal upper surface and wherein the third surface is nade
of the second material having a thickness in excess of | OOA 13. The

i nsert of ¢8.ai nTiZ inearo€claint Hewweadirethe sapplondterfabis S&,pead itheeire magdigles enechf Site
waf er has 0 hangi. ng. waf er. e iGh over hangs the wafer support
peri net er g&gé@?ﬁan\%ﬁéﬁ&mﬁat%lgtysogg@ﬁm%ﬁrsf'ace is adapted to be disposed
adj acent to the overhangi ng wafer edge. 14. The insert of claiml wherein
t he waf er pport .ha | ros LG ch . rein. . the fdi.st
ur face | s Sdapiia s e EbeRd! B Eafiichl i B b Rl ke frsiC
in a pl asmalQs0tOsadchbavirera guatyi afigt leasv@Pf%Si.support adapted to receive a
waf er and having an outer nenber adapted to surround the wafer support, the
insert conprising: a conposite nenber conprised of a body of a first

mat eri al aR¥ a Thdinsegfof dlaigebomtraimihe penagositefragmbeniis generaliy abywithy inoshapiehe fi r st
material, the first material being adapted to be exposed to said plasma and
processed along with said wafer during use of said chanber, the second

mat eri al haki ngThe ingesaf elpim k& wherain e pecondyeatiiables e thicknessén ¢xcess of he@0dr i al ; t he
conposite nenber filmhaving a first surface which is adapted to be di sposed
between the first material of the conposite nenber and one of the wafer
support, tBR2 oulhkaingeswbelpim Knwhereirethoaecend maserigl hag adhikaessiicenossy of hel@hat e t he
first material of the conposite nenber fromsaid one of the wafer support,

t he outer nenber and the wafer; and
2 The insert of claim 17 wherein the second material has a thickness in excess of 1,000A.

use

24, An insert for use in a plasma process chamber having a pedestal for supporting a wafer, the
insert comprising:

a composite member comprised of a body of a first material and a film of a second material
formed on the body of the first material, the first material being adapted to be exposed to said plasma
and processed along with said wafer during use of said chamber, the second material having a greater
electrical impedance than the first material;

the composite member film having a first surface which is adapted to be disposed between the
pedestal and the first material of the composite member to electrically insulate the first material of the
composite member from the pedestal; and

the first surface being made of the second material having a thickness in excess of 100A.
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the first surface being made of the second material having a thickness in
excess of 100A. 16 8 SEPTEMBER 2006 16. The insert of8 SHEIEMBERM@rein the
conposite nenber has a second surface which is adapted to be di sposed

adj acent to another of the wafer support, the outer nenber, and the wafer
and wherein the second surface is made of the second material having a

t hi ckness in excess of 100A. 17. The insert of claim 16 wherein the

conposi te penbephast ﬁ)rwé'lﬁ gpﬁk’rﬁaf 6@ ss¥Rhrhber hﬁ/lrfgmfﬁduﬁp@rtb& sufPoftP@ s dfer,
adj acent to another of the ort, the outer menber, and the wafer
%{erédgestfﬁag

and wher ei f#i{ f@port igving aderp gt HMR8E'second material havi ng a
thickness in eXQQﬁﬁb&fha\Zh 804 \gendrBlly abA@lad stﬁ@@rahd @a‘mgqioastﬁbtwoﬂm@ﬁtemertanelemond
material is SiC2, eflrst teri i s .one of ? A1203 203 and. Si
having a pmaref@?bswga ap}e Iahe eyposeq igjsaid p Smar‘ﬂ‘é Prosessedeloge i Spith™eET AHEESSPTt he
second mat e4id amber; Si 2, and the fi rst material is one of SiC, Al ZCB Y203
and Si hawngapu bg of at | east 0/Slr{lﬁ aP;};hel sert f cIf ﬁ%
wherein the confSZIeMEerfaYBR? topsyr f‘l% agensrally Anpshanena %Qﬂléurﬁcfo ﬁ‘ﬁeéle‘ia ert
of cl ai m 1@landehiape,anbhter siefacrd a gaeratly aflintrécal shajpehing kinma& suiface xtegemeraily 1, 000A.
22. The msqrt o{ claim 16 wherein the second material has a thickness in

excess of TBOBR!IShBEA  The insert of claim 17 wherein the second material
has a t hi CkneSSthbmeelioaeﬁmg@éﬂapfed@@%celﬁeﬁt inAlte dhargledr o fhatrat leae alpart af th¢ msera

process cha v est .0l S
conpri si ng? 15216} §ent%ew F’rb'é?po%on rrnletgregg'P dttheggﬂ ma\galale(’ffﬁller"s1 b oefwgfa“é(nd a
filmof a $nrdaacherfadt@raiesibl of flemmaadenfion the Mafed;upp(frt melmmefer gdee; amdt eri al , the

first material hein to. s cessed
Ll ong Wi n sal atEarRpadaMer o 5P ERESHL hRAR SR ST meiBet DILRERADT |

a greater metegathavicpd thlchqmdmme:si $fa00A hrel Having & gnafabreaiecalcal 1mmaiac@rﬂmnsthet fgst
menber 1 'EH ! @9 1%& l%eﬁr%%g%%ﬁ%ﬁ&%%@ﬂ\v?%{h?b&%ﬁp&ﬁg et ﬁ{e Q& ?%%ﬁ thQﬁﬁlXiﬁe”
al” ah e

the pedes materi a e corrp05| rically
i nsul ate thafafé.rst material of the conposite nmenber fromthe pedestal ; and
the first surface being made of the second material having a thickness in
excess of 100A. 17 8 SEPTEMBER 2006 25. An insert for use in a plasna
process chaser Theanierigf olaiva?ewhesaipibo tayerfindispoeadipo mndtheg obthpasttam surfeesi de swigipor t

having a pelfoel grt SAgesurfBe 1 nsert conprising: a nenber having a generally
annul ar shape an lE)el ng constructed of a first material, the first

27. The insert of claim 26 wherein the layer is disposed on the top surface.

28. The insert of claim 25 wherein the first material is one of SiC, Al,0;, Y,0; and Si having a
purity of at least 99 % Si, and the second material is SiO; having a purity of at least 99% SiO,.

29. The insert of claim 26 wherein the first material is one of SiC, Al,O;, Y,0; and Si having a purity
of at least 99 % Si, and the second material is SiO; having a purity of at least 99% SiO,.

30. The insert of claim 25 wherein the layer has a thickness in excess of 1,000A.

31. The insert of claim 26 wherein the layer has a thickness in excess of 1,000A.
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mat eri al being adapted to be exposed to said plasm and processed along with
said wafer during use of said chanber; the member havitRFEMBR Y08 face of a
general ly planar shape, a bott om surface of a generally planar shape, an
outer surface of a generally cylindrical shape and an inner surface of a
generally cylindrical shape; the nenber being adapted for placenent in the
chanber so that at least a part of the inner surface is between the wafer

support pegﬁ "?ﬁe%se%gaam ‘Lﬁz?eut ﬂhE §/Efe1rgﬁ1oﬁﬁ1' Had alpeﬁectr&%ﬁ%mﬁ (eSO vEtheGhiih&a! | Y

insulate t Irst material of nber fromthe wafer support perineter

edge; and edee apsbyiksEqin the mepber lh%f\?Ptﬁ‘bfoaplPQf?’é?t ipythe ghagbeindhatat!east %qartpéﬁh?r@aeron
t he nmenber g, pad @aﬁg&&r{gthemtq;’ehﬁgtemgé ng a thickness in excess of | OOA and
having a greater electrical inpedance than the first material, the |ayer
being forned on at |east two of the bottom surface, the outer surface and

the inner 3surfAg@serdfor us-Ehﬁa-Fl'ﬁﬁﬁI prod2ks chhrbeRhatg\WhRir® ishpoR &vith AYefimétér edpes POSed
on another of the bottom surface, the outer surf%e and the in rface.

27. The i n&€r{lesuPpeThpeinersariprio &1CRIVE hualeLiaking AR oygr B%i%ﬁafﬁrrledﬁ%@ﬂ‘f*b?)"e Face.
28. The |n3@wafe9§up§$lapdnn%&r\ea‘gertﬁ¢ ﬁhsérhﬁmbhﬁﬁé material is one of Sl C, Al1203,

Y203 and Si having a purit of S 9 % S, and the secorn al is
Si @ having a p@fistpepter sensiruetads %%%f%f‘ 20597 BTPﬂéiaq %Vé‘?g(a%‘lmyc‘f ]ﬁ"i‘sigg%
wherein thei;first material is one of SiC, A1203, Y203 and Si having a purity
of at least 99 %Si,_ a secopd material is SiQ2 having a purity of at

| east 99% Si 02.2 U?Of'lsﬁ(gzdff”ﬁ? PPS"B‘?P‘&? WEPRSSS wherein the |ayer has a thi ckness
in excess of 1, Q0Ast meaﬂaer ahB @il Baegztdapatéd ot plad¥mefit invihe icBdntbef Joethdt atyledst dysust ofl

t hi ckness in g‘ﬁ}ﬁgs 8?10\ SEPTEMBER 2006_32. The insert of claim
25 wher ei n°t% F%PCE’BEpaB ‘?15§p"e?ﬁ %?‘8 epyabaging ek aeS Esc) with a

peri meter edgethalﬁd;t Welabce ibeing hrhpua'erd:ierexpotSedadaqjd pldsniacind pfo&&@eﬁ&ﬂrfng iwiith sdié
chanber sowtp ; use sa1d81a91t%er an%f the inner surface is adjacent to the ESC
peri met er da§e u'§§ A’ for use in a plasnma process chanber having a
waf er support wiht filnabgiey ddamedior plageent it the chaaiberso shapgdeatt alyeit fthadlapis dewea
receive a f havi n overh i f. e ich overh t he waf er
support pe\ﬁ{la fes‘[t er’ %agd O%efvt?en‘g%p% @%rr?@”‘g‘“er egge \f,m] e ﬁﬁlé%v %?)ﬁd ertouct ed of
one of Si Cplecﬁﬂ@ﬂs;nsu{ﬁeﬁuea'md nf§mbérefkormegideonp of the \yaferfsumuorﬂ reesitteO@lgdandIhe a film

of Si2 fon%?h%n&Hg@?tierdedEé.rSt nenber ;

34. A process kit for use in a process chamber having a fluorine-containing plasma and having a
wafer support with a perimeter edge, the wafer support being adapted to receive a wafer having an
overhanging wafer edge which overhangs the perimeter edge of the wafer support, the process kit
comprising:

a top ring having a silicon top surface adapted to face the plasma and remove fluorine from the
plasma, the silicon top surface having an inner perimeter edge adapted to be spaced from and to
surround the overhanging wafer edge when the wafer is placed on the wafer support; and

an insert ring adapted to be positioned between the wafer support perimeter edge and the top
ring inner perimeter edge, the insert ring comprising a first material adapted to be exposed to said
plasma and processed along with said wafer during use of said chamber; and having a top SiO, film
formed on the first material and having a surface and a thickness in excess of 100A, at least a portion
of which is adapted to be positioned under and spaced from the overhanging wafer edge and to

electrically insulate the overhanging wafer edge from the wafer support.
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the first nmenber and fil mbeing adapted for placenment in the chanber so that
at least a part of one of the first menber and fil m i $SEFFYRER 108 t he

over hangi ng waf er edge; the first nenber being adapted to be exposed to said
pl asma and processed along with said wafer during use of said chanber, and

the filmbeing adapted for placenment in the chanber so that at |east a part

of the filmis between the first nenber and one of the wafer support

perimeter ggge apdyihes &V&Eﬁﬁxﬂm w&rmth@tnsadgﬁg tB}QSlO?hﬁx%JrfaEeaz{lJo}{ndlﬁh%yi%)tr@o ot he
first nenber fromsaid one of the wafer support perineter edge and

over hangi ngd%fl@rbewatéoneéadﬂ%mﬁ? e &pdingsificndpp gyeface; W%%W?&é%@eé%%%sﬁd to
having a fkidQrkhge- containing plasma and having a wafer support with a
perimeter edge, the wafer support being adapted to receive a wafer having an
over hangi ng waf er edge which overhangs the perineter edge of the wafer
sulo!coort g he lotr]I Oﬁdi‘;ﬁ?cet@l&t oﬁ"@ﬁﬁ@l’ﬂi whedgn thantsopmtg' l?gaﬁ\ﬁhﬂérlﬁglfnﬂrlsdllsiﬁﬁﬂmnh%ga ]
surface adapted to e the enove uorjne fromthe asma, the
silicon toprigshaying aﬁﬁt}i“ﬁsﬁ H C?Sﬁgglr()%g%?“id qrisd 1 BResignsdadigeqnploghe ‘gaoﬁced from
and to  SuUkdppord gerinftfer ¥R hddIDE cNBfityulaedBEInwhe Mg de thek &er sufpopd aced on t he
waf er support; and an insert ring adapted to be positioned between the wafer
support perineter edge and the top ring inner perineter edge, the insert
ring conprBai NgAA apparasis forgk@edsilg aacknipsrdetbrovate udxPOpladnd, congisilg: pl asma and
processed al ong Egth sai d wafer during use of said chanber; and having a top

S film fornB8EMYHe first material and having a surface and a thickness
in excess of | &M wall conpaet tathpbsttomowall, efid buromfand sdadﬂptfedmtgm daeityposi ti oned

under and spaced f om t he..over.ha waf.er electrically

i nsul ate the ov%rﬁ SRy teneE {c}}lg V%V A fer\%{% 0’3 P MBS P8 SEPTEVBER
2006 35, The pr mmemberlha\tmgﬁ gembmllymrﬁdlawﬂtmeandlbenmonmeued oﬁamgmmxa&@edtol m
surface al so_includes ort ted to. be si.tione nt tothe
top ring SI%?I é)osed?o said Spzitas a an r(r)]che%srec(ii 318n w1t saldw (Ij‘eo %urmrgdlse ofj s(z)lf’s%ieahpatrzﬁ

pl asma. 36. Thethpmubershahngaorbsmtf@c nﬁ a?gftnmib'rpmnar shhye, ab&t@ntsurﬁmg)f tugslerah\yl nner

cylindri cal eaga:ggapf Iat]%]u ut oneg édlléf:a gﬁin{l]%\élﬂgpe%n?m&ﬁé}%géace B § é%grg of 100

A and adapP 03| ort ter edge
and to el ecylmdmal#hytpq,nsul ate the insert ring fromthe vvafer support 37. An

apparatus for pth‘é’%]%%%érrbgpg aéa%[@d?&%?ag&ﬁe% 1nvtﬁef<%rnt}ps%ltm tl"”}feﬂ aafs?ig)f HE QPR {uFh Q20"

a bottomwall; a si nnected to the bottom ottoman
side walls 1sfb@tw¢i3rn@e walgnsrippart perimeter edge and the first material of the member to electrically insulate

the first material of the member from the wafer support perimeter edge; and
the member further having a layer of a second material formed on the first material and having
a thickness in excess of 100A and a greater electrical impedance than the first material, the layer being

disposed on at least two of the bottom surface, the outer surface and the inner surface.

38. The apparatus of claim 37 wherein the layer is disposed on another of the bottom surface, the

outer surface and the inner surface.
39. The apparatus of claim 38 wherein the layor is disposed on the top surface.

40. The apparatus of claim 37 wherein the first material is one of SiC, Al,0;, Y05 and Si having a
purity of at least 99 % Si, and the second material is SiO; having a purity of at least 99% SiO,.

20



a wafer support disposed in the cavity, said wafer su&gort havi ﬁ a
perineter edge; a nenber having a generally annul ar

constructed of a first naterial adapted to be exposed to said plasna and
processed along with said wafer during use of said apparatus; the nmenber
having a top surface of a generally planar shape, a bottom surface of a
general ly planar shape, an outer surface of a generally cylindrical shape

and an inngf, srh@ztp@saemptf@aug@@%aletnyhe mtlntawdm i§ She o‘-’[@ftp@&lzdgh? oqemrhatzﬁ‘g g
adapted for placement in_ the caV|t% so that _at l|least .a part of the inner

surface i BuBephableastPRer %t/a*f"ér‘hessﬁﬁ’ﬁ Paterialis $iee %arwnéa@@“ar?éatlf?ét P ¥P2mat eri al

of the menber to electrically insulate the first material of the menber

fromthe wafer, support edge d t he nenber fu r., having a | ayer
of a secon® nﬁt‘%‘tﬁpg?mf B‘Eﬁ%é’aggﬁ?‘frﬁ'é‘ ]?‘? I?@f tﬂe?e]?“ésis LR A ’H(g)A'a t hi ckness i n

excess of | OOA and a greater electrical inpedance than the first material,

Sur ok andt G THERS SUHYRCE g B R AIREs o CePArh B her oi n (he

| ayer is disposed on another of the bottom surface, the outer surface and

t he i nner rfax 3 The gﬂ&ﬁ{atustof claim 38 wp the ﬁéer I S.

di sposed o the (o ssemor “aﬁﬁg“gﬁﬁéF%Pﬁgnﬁ?n8?85%???”%%3 i TPHR" i r st
mat eri al i sheeeps adf Si C, A1203 Y23 and Si haV|ng a purity of at least 99 %
Si, and the second nmater S régmha Eﬁg ﬁyrlty of at least 99% Si 02. 20
8 SEPTEMBER zoog'dfmgtﬁ“”%%ﬁara JEVIRE 2 halPe G8 o her ein the first material is
one of SiC, AlZﬁByldMQ%eleml(dst&c dhacki (R§Cpfor lmlding a/wafér imthelcadtyt a9 % Si, and t he
second materi al 2 havi f 9% Si 02. 42. The

appar at us of cIE%tos’ﬁw%"?gv\?r'tms’ertara}21 tc?{lt%ll“éééeérlc %lﬁé%ertcﬁlg%El Ss in excess of
1,00011. 43. Th@nmopa:rmmr aﬁnpulseyllorfmﬁﬁt mhteriz amd 4 deeoridanatriah e secondhi ckness i n
excess of fﬁgﬁ% vmga Atmteﬁﬁgalflﬂged%ﬁﬁ‘ﬂ{l}? Heff'?;n%'ateﬁﬁtpar atus for use in

sem conduct or oce55|ng, : providing a
process chanber thhamnnvgltqam@td&nb@ung@afwttsyfacgwblvln dlad@teeino e¢ disfosadist at i ¢ chuck
(ESC) for holding  g.waf§hnd &tﬂ@@s@&‘é'tﬂeywafénﬂld positioning an insert adjacent
to the ESC, the i RSert conprising:. a conposite nenber conprised of a first
material and a ®Hefioheirfaes ketiganade pfibe speend mepterigltaring a thidkacss irexgess Pl dr.

el ectrical inpedance than the first material; the conposite nenber having a

first surface which is adapted to be di sposed adjacent to one of the ESC
and t he wafter: &hfgnethod of claim 44 wherein the composite member has a second surface which is adapted

to be disposed adjacent to the other of the ESC and the wafer and wherein the second surface is made of

the second material having a thickness in excess of 100 A.

46. The method of claim 44 wherein the first surface is comprised of a film layer.
47. The method of claim 45 wherein the first and second surfaces are comprised of a film layer.
48, The method of claim 44 wherein the second material is Si0,, and the first material is one of SiC,

Al,03, Y,0; and Si having a purity of at least 99 % Si.

49. The method of claim 45 wherein the second material is Si0,, and the first material is one of SiC,

A1,0;, Y05 and Si having a purity of at least 99 % Si.

50. The method of claim 44 wherein the composite member is generally annular in shape.
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the first surface being made of the second material having a thickness in
excess of 100 A 45. The nmethod of clai m 44 wherein th%sﬁpgtm%@o?renber has
a second surface which is adapted to be disposed adjacent to the other of
the ESC and the wafer and wherein the second surface is made of the second
material having a thickness in excess of 100 A. 46. The nethod of claim44
wherein the first surface is conprised of a filmlayer. 47. The nethod of
claim45 weer ei B niddRdforasdemBIih Q6 URGusTH Us@meSmRbRIuEONPATerSRebe@ingacokrptishg

| ayer. 48, The nmethod of claim44 wherein the second material is Si02, and
the first MSCEPIU’ is one of SiC, A1203, Y203 and Si havi ng a purity of at
| east 99 % Si. ﬂxﬁwdfﬁ@@pf&ésheldmtb%rl&bla'gﬁbﬁhfnbmmqi n the second naterial is

Si 02, and the first. mate A120 Y203 and S _having a
surity of ar 1 eereigsaystt Soep? gk s Hakt B N A SPET R RE fconposi ¢ o
menber i s gahetaledge; mdnul ar in shape. 21 8 SEPTEMBER 2006 51. A nethod for

assenbling an a ra us onductor r Qce
conpri si ng the&% 1onmg ar% 1nserta bacenapotﬁe wa rsu;():portéae rﬁg{ﬂr e% €, Elna?\}rllsﬁé com;gq:}_slmﬁb er

cavity; providing aanervawfeehavm'p}gerretallp amnuhokldpqr@dd»emaﬁmtruqtadtolﬁeﬁcsamatttyql t he
wafer support havipg,a,,.pl, %ng%ttczpr dsu%gc%%ﬁeg %’raﬁfﬁlhr‘i %‘Pé‘% b3forh Etﬁﬁréof%dl acent

to the wafer support peri ne I nse nenber havi ng
a general ly annul ar Shqplé’ pandr %lepengl @msmrfag@@f@cgemralbf cB/llrrctsltcalnhWeambdn,mnet he

menber having a top %H{"Jeao?g Oferafl gﬁqg;‘%l Jhxpep nar shape, a bottom surface of
a generally planar shape, outer surtface of a generally cylindrical shape

and an inner sur fteceengfer bavipgrdayatl dfy seophd majerial bavingteetpigknessriol exchts ofiEifbeand a
having a layer of a g@ﬁ&@féaﬁ%?ﬁmw M ﬁlgﬁ?st &%ﬁh%@%&%@gﬁ@@g cfno%QQf

and a greater electtical 1npedance t first materia ayer being
di sposed on one of thhpsefhcs fkehetiem S‘Erﬁ’ee MW@M%@N@@@e ipteeswsfaeer sur f ace
and the inner surface. 52. The nethod of claim51 wherein the |layer is

di sposed on anot her of the tOP surface, the bottom surface, the outer
surface ané2t heThatpethodsqfcheie &l wigzein the dayprds digresedron@nethenob the ipesueacs, thhottomy er

i s di sposed;fiBe, MeQuRLSurRée e ikRPsuptdéd ace, the bottom surface, the outer
surface and the inner surface. 54. The method of claim53 wherein the |ayer

i s disposed on another of the top surface, the bottom surface, the outer
surface angs.t heThd&kodSIftlam€ 82 wherein the layer is disposed on another of the 'top surface, the bottom

surface, the outer surface and the inner surface.

54. The method of claim 53 wherein the layer is disposed on another of the top surface, the bottom

surface, the outer surface and the inner surface.

55. The method of claim 51 wherein the first material is one of SiC, A1,0;, Y,0; and Si having a
purity of at least 99 % Si, and the second material is Si0, having a purity of at least 99% Si0,.

56. The method of claim 52 wherein the first material is one of SiC, A1,03, Y,0; and Si having a
purity of at least 99 % Si, and the second material is Si0, having a purity of at least 99% Si0,.

57. The method of claim 51 wherein the layer has a thickness in excess of 1,000 A.

58. The method of claim 52 wherein the layer has a thickness in excess of 1,000 A.
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55. The nethod of claim51 wherein the first material is one of SiC Al1203,
Y203 and Si having a purity of at least 99 % Si, and PP IEMBER2MEt erial is
Si 02 having a purity of at |east 99% Si 02. 56. The nethod of claim 52
wherein the first material is one of SiC, A 1203, Y203 and Si having a
purity of at least 99 % Si, and the second material is Si02 having a purity
of at least 99% Si 02. 57. The nethod of claim51 wherein the |ayer has a

thi ckness k§ exgegthodfforbrefinfa serﬁa&ndﬂi&mm& pfAfing! ai m 52 wherein the

| ayer has a thickness in exces 000 22 8 SEPTEMBER 2006 59. A

met hod for procB8YingaRrosess SUE‘E”BV Frca&‘&’rprl sing: providing a process
chanber havi ng pgrocibiagt@afet Rippdry havig @\perithétg edge/ati @dlapted PPUpporthY ivafgr ia the
perinmeter edge and adapted to support the wafer in the cavity; providing an
insert for“¥S® in the process chanber, the insert having a generally annul ar
shape and bei ngrotioing ai lhedrefdr @k irbthé inroeerss ¢hingdr] ¢ insdrit@ving a @erderdily aiiduef shapa/i ng

a top surface of a enera | anar, sha a bot.t surface of. a generally
pl anar shape, an &% ngscl?Psft%‘%tS&)%t?a %St ”&é‘ﬁ%ﬁ&ellve‘g%nﬁgﬁ@rﬂ]g%? REEEC 8hY an

i nner surface of @enwll@rpahhqshmpjdbmdbmsaifacshﬁaergnerhlb@lanass&mpe arb@ltengurﬁadapﬁaed
F et N PRI bl Bl ok Rhce B RBlra] G La L BTLEEE | S

adj acent to the w&t er PY freter avi ng
a layer of a secdrdg n@pedlfcalplahamnng thee dhhmbﬂksretsbstatha@mpsssf thé infiyQurfacaisd

having @ areater eheehl hofluarMBSHR NI IR AJ £8b TRISLLAles hfPolsaYe"

bei ng di sposed on ace. the bottom sur ace
surface and the i semnd mauelfldcbevmammlcmea@nng:essr@IO(GAend lmving atgrrsteneléatnicak upport .

60. The method of bl 3k WASNE i Beuk AYEToek albAROSESH QPR AMNALe e L e

top surface, the bottom surtace e ou r su e and the 1 nner surtace.
61. The nethod of beittmlm@@e,m@p@rwr@mndﬁlyermen%lrfmesmsed on anot her of the

top surface, the,bold0RhreSihd @E Ratef MPpdt €7 surface and the inner surface.
62. The net hod @F ﬁ)%ta‘igm gl Vé]erelal’? tﬁ ayer is disposed on another of the

top surface, the bottom surface, the outer surface and the inner surface.

63. The rfEtsdilod Phe Iﬁéteadmféﬁlmwran thla@dykayagpo%%nqn&mr%me% suffa@ XSGR
1,000 A The nethod of claim 60 wherein the layer has a thickness in

excess of 1“f@9®t11&°u655urf,&$?qnﬁéf@r“{mefwfa‘i?se in a process chanmber adapted to
ignite a plasma, the chanber having a wafer support adapted to receive a

silicon wafer having a perineter, the chanber further having an outer
61. The method of claim 60 wherein the layer is disposed on another of the top surface, the bottom

surface, the outer surface and the inner surface.

62. The method of claim 61 wherein the layer is disposed on another of the top surface, the bottom

surface, the outer surface and the inner surface.

63. The method of claim 59 wherein the layer has a thickness in excess of 1,000 A.

64. The method of claim 60 wherein the layer has a thickness in excess of 1,000 A.

65. An insert for use in a process chamber adapted to ignite a plasma, the chamber having a wafer
support adapted to receive a silicon wafer having a perimeter, the chamber further having an outer
member adapted to surround the wafer support, the insert comprising:

silicon insert means for providing a surface comprising silicon around the wafer perimeter, said

insert means being adapted to protect the wafer support from contacting the plasma; and
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menber adapted to surround the wafer support, the insert conprisi ng: silicon
insert means for providing a surface conprising sili CO%S@?T&%RW@ waf er
perimeter, said insert means being adapted to protect the wafer support
fromcontacting the plasma; and 23 8 SEPTEMBER 2006 insul ati on neans for
insulating the insert nmeans agai nst electron flow between the insert neans
and one of the outer nenber, the wafer support and the wafer, said

i nsul ati on nMeanms @R iedis T ifsulafibg haGfert AYME a@instINRBosINSP BERELNARL ifidttthehSeT t
means and havi ng%tg%‘t hi ckness |na§xcess of 100 A. 66. An insert for use in a

process ch&MHEF SHARPIEINIYD gifitaeT SURBPAaEDC VHE: tahiRTEAHOR BT GOaPReEr

support adapfaedajed of SICEdivRsal ohishil GREt aing endTAVing g thickPek indxt&E of T0DE. chanmber
further having an outer nenber adapted to surround the wafer support, the
insert conprising: silicon insert nmeans for providing a surface conprising
silicon are&and Ah@sswefoetsees pideds€thambeériadapteditd 1gaidda plawnfaate chibachasilg pivefdr t 0

be exposed to sajd asma _and. processed along with sajd fer durin use of
ogi & Phanpaippo sl aEi e At EF e Apat uher itk AR Sha e ab Oeroport
f r om cont aekembq atdped tgpsvasnmt thawafer sopportathe onert@atpsisihgr i nsul ati ng the insert

means agai nst el.ectron flow.between the insert.neans and.one_of the outer
silicon insert mteans f(a‘ p{(ﬁ/l n afsur ace com%'lsmﬁ silicon around the wafer(;lgerlme er, said
menber, the wafér support an & Warer.  SANd IRsul At ON eans Conprising a

surface | ayibeonchrffsk 0&ngd alapteditode esbal tb sdplasmupad sroegsskdhiong mith said afekdveisgs i n
excess of 100A .67 The | t [ [ r | Si Q2
has a t hi cﬁsﬁé)@%alf%harggc’esgédqgsg& eg%djilng a@g@ggxmg%(gé}%a‘%%% Sﬁ lg)ro Lgig)?]ncgﬁé&%ﬁglfsena to
process a shdmaganl waf er having a wafer perinmeter, conprising: a process

chanber havi ng ﬁsﬁgﬁgpgéns%vihstﬂ;tin%{ﬂg%& s 00 e@&tr&#ﬁo#‘@{t&éenitﬂ% ihddf rr]r%%}éi ty;

silicon insert neans providing a surtface tonprising silicon arou the
waf er peri amtase of thapuer ianibes the veafar funpert il thegwaiferagsideidsulatioh means gomprisinge sai d

pl asma’ and 0066k 3l AU Ra SRLHnuAS 6 L RehicHag inbeaebdophanber, sai d

i nsert neans bel'hg adapted to protect t I'ng means from contacting the
pl asma; insulation neans for insulating the insert neans agai nst el ectron

flow betwegn t hend RRRTE cIFRAGEWheRRTiht ORRBOLHAl BESiIOPRIS thisidkd ih BRUSF | GdbATRANS
conprising a surface layer of SiQ2 forned on said insert neans and having a

t hi ckness in excess of 100A; and neans for igniting the plasma. 69. The
apparatus gf cl gh BRBuSWIERE 2 PRIR to DHAkks 8 siBEmANTerihBvitg AlhebeRRaRs for
insul ating the insert
comprising:
a process chamber having a chamber cavity;
means for holding the wafer in the cavity;
silicon insert means for providing a surface comprising silicon around the wafer perimeter, said
silicon surface being adapted to be exposed to said plasma and processed along with said wafer during
use of said chamber, said insert means being adapted to protect the holding means from contacting the
plasma;
insulation means for insulating the insert means against electron flow between the insert means
and the holding means, said insulation means comprising a surface layer of SiO, formed on said insert
means and having a thickness in excess of 100A; and

means for igniting the plasma.

69. The apparatus of claim 68 further comprising a second insulation means for insulating the insert

means against electron flow between the insert means and the wafer, said second insulation means

24



means agai nst electron flow between the insert neans and the wafer, said
second insul ati on means 24 8 SEPTEMBER 2006 conpr|S|§EF5¥E§U¥$%E@6Iayer of
Si 2 di sposed on said insert neans and having a thickness in excess of

100A. 70. The apparatus of claim69 further conprising: an insulating ring
adapted to be positioned adjacent to the insert neans; and a third

i nsul ation nmeans for insulating the insert neans agai nst el ectron fl ow

bet ween t heompsRE b surfiR@RgerdNSi, BigpdsétSdal saitl indert mkdhg andiaivilg ki Ekdleds Misekeat bON
means conpr, ng a surface layer of Si 2 disposed on said insert nmeans and
havi ng a tﬁé?&ness in excess of 100A. 71. The apparatus of claim 68 wherein
the surface |layer of SiQ2 has a thickness in excess of |I,000A. 72. The

i nsert of ghghg1l wher ej S%ngg asna . rocess chanmber is an etch chanber,
the first ¢ IPRPTAHRE %FW1 §ﬁ%¥58 "%nd a portion of the second material
i s di sposed on aainshidting Bhg mhpted todte pbsitigied adjdserdt acke piséromedns; ange of sai d
e o &S S B PR Eh RO PR SRR Bl <
sai d chanberansgsd mhi*ﬂsldatmgsmg,ctaldslmbmlamm meanabormhrispgseuffaomlasalocﬂ SiQ;, dlsmosed
material first,.sur i ed fr g first material first
surface duP?ﬁﬁj§§Fd§% ﬁghg&ﬁ%a&mgyﬁ%ﬂﬁmg%ﬁg§ I'rst material first surface
may be exposed to said plasma and processed along with said wafer during
sai d Pha”bﬁf YREap Zr§m $%ai0"88 Sihbre i duth D dy e URRE S nids aseglcﬁné?ﬁg%s%‘%ﬁ%?@' IS
an oxide o alrd o First materral and sal Fl'mof* 'sal d second materi

formed on the body of said first material by oxidation of a portion of said
first mtepyal ghe Sahdebamyy bRl Bainh PEERNHrBRE Rlah loh bRhndel fhel M ON
sai d body e I nsert o Tarm 1 reln sa second material Is an
oxi de of saiagriflihass finseuefpdeand an@rﬂ@rmfdhe spqandrmeterial &y ¢sposad ondaiddirse matgtial ffigst
formed on Ed?ﬁcéﬂﬁ}ﬁ;y tdse §1a§aﬁll rhdnftaf in'¥BH Sfanfbbr, B %nqq'ﬁa'té;’l@l ﬁbfrtl(ﬁl (ﬁ)S(BBSIeH Qﬁ'saqg firs@l d

first material of said body to formsaid Second material in said filmon

sai d body. mrialfing sysfage aing adpptedip be Papred Sosaigrizser during sgidichyeher uqeuwhgrem spigt

materi al i SecSid &Gl ams&jadnqalﬁlﬁ@@ maeehmﬁlrs% surtaaﬁg eienll fe¥ho9EdO¥dIn Qi ﬁr@t‘?ndté?ﬁ?ﬁr%t
rlng silicon materi al y hermal oxidation of said insert rlng licon. 76

The i nser t swfacequgingsarbchamberasewheseip sad dirgiamatesial fisst supfaceregy beRxnesad; t@ paid plgsma

and processed along with said wafer during said chamber use.

73. The insert of claim 1 wherein said second material is an oxide of said first material and said
film of said second material is formed on the body of said first material by oxidation of a portion of said
first material of said body to form said second material in said film on said body.

74. The insert of claim 15 wherein said second material is an oxide of said first material and said
film of said second material is formed on the body of said first material by oxidation of a portion of said

first material of said body to form said second material in said film on said body.

75. The process kit of claim 34 wherein said insert ring first material is silicon and said SiO, film is

thermally grown on the insert ring silicon material by thermal oxidation of said insert ring silicon.

76. The insert of claim 73 wherein said oxidation is thermal oxidation.

25





