WD 03/ 054248 PCT/ US02/ 39118 PLASMA CHAMBER | NSERT RI NG CROSS REFERENCE TO
RELATED APPLI CATIONS 5 [0001] This application clains priority fromU. S
Provi si oralo oBaseng  Appl i cati on No. 60/340,759, filed on Pewxdrsomsoild, 2001
under Applicant's Docket No. 4996/ ETCH DI CP-PROV. 1. Field of the

I nvention 10 [0002] This invention relates to a plasma chanber for

sem conduct or wafer processing systens, and nore parti cuI arly, to inproved

devi ces and net hods for ?@gm e%&#wrmmi &(t;ron em ssion in
a plasma chanber. 2. Intro ron 15 a
selron conduct or waf er procemﬂ -‘n‘ ol er fsupports f?r
supporting sem conduct or iy e Swaf er supports
argppedes?al S, typr call de.of a m or_. st s steel havi ng-a top
pl anar surface on whi ch%?‘ﬂlg WRT&#PP i‘&%&?g@i‘“sl’ﬁoﬂ%&' '3 Progigigp PRENt el ude
bot h pedestal s andAppkuatisroNs. #0i360, rz:mﬁleaomecelmbam,n?(qm(ueaéél)ﬂp plicages nlblsuket_ZO
securing the wafers, i trostatic chuc ESC) generally is
supportgd on the %’8@@?@3‘%@%@@% a dielectric layer having an

i mhedded el ectrode or electrodes. To produce a cl anping force between the
waf er and a support s f Cly O the chuck, the electrode is connected to a
power source, usuellll %—“irr-gsh—%%ﬁ%& DC power supply. The wafer support
assenbly is typicall y pieao2] i oﬂedmcmbﬁﬁbllaltgs to\k plasnin chamber fér@e@fondabober for
(PVD). or et on. pr oRECLBLERR TGRS by BRre et i s e gadrfRodscce
processes, a pl asméorirglucihg elacmcfamrnhgor ¢lectibe epissioemha pldsmabRimbet. oxi mat e t he
surface of the process wafer. To generate such a plasma, a process gas is
usual ly introduced into the process 30 chanber and energy is coupled to the
process gas to fol.m t Hetrqdhetiona. The energy is typi caIIy suppl i edI by an
antenna or an,gl ectrod pled to.a For exanple, in a
capaci tively cgupl ed, Slug@lf Igcsﬁa c(t}%mn?ﬁrs @E{f”ﬁﬁ?ﬁaﬂf Waf?f—'p%%@f‘g SYSEPS he

appl i ed bet ween t heomgmaeniy thelldewatabsppona fdrsuppotting hemipadeabedafet piBintthddg t he

ESC. WO 03/054248 cPhCaTrr{b%Jréo gér?xeg v]r'/a €r 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
electrodes. 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 chemiucal vapor deposition (CVD), physical
vapor deposition (PVD), or etch processes.

~10004]  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.



[ 0005] In one operation, a wafer is placed upon the support surface of the
ESC, a process gas is introduced in the process chanber, the plasma is
ignited bwoososyhs ng the pl asna generating energy to the pCoasey3gas, and,

| astly, a chucking 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 plasm, being conductive, refers the
waf er to the chanber wi000§] wils bnezopsnatidn, a wefst is plpeedipop thecuprog safack ofsthace
regions that are f . I hg, Pl asma
and t he chanber mﬁ@géﬁégﬁgm%@m C Z}Eeg}ggééi'é%:%%un‘)gtﬂgé%é?\a F%{a‘ support
surface of the di eloeplingithe Hlasyne gererating pnergyeo wefpeacessiges, auk lasthae chuekimg t he 10
support surface. ! . i . J.arjjzed. As a
oot Coulomb roreEliBft BhART AL TBS, BPRRSLEELMRPR BRET
support surfaée ofbetvder thESECtr¢de @aGThe groumist progess chamibatiwalls. A sweh.dhe cui t whi ch
in turn includes rhin . Y 1.ghed between
upper and | ower d?pel‘[S@gﬁei“%%&?‘gﬁf‘%eygerfésr%%'ﬁgfegﬁog?eecé]g@?% agigﬁgggﬁpgptypi cally
formed of polyi m deltege dsepastass dask spabeargibisahad iarsl fered betwigent the wafler andrthes one
enbodi nents, the f cl j L Glofs &Q%F\mﬂ' | ATo el mils
(0.15 to 0.23 M) .Alﬁﬁaéﬁd%g tésglggg&ﬂ%% I'S Izvg%l%se In ’grégtqer é’!a#gi | in
U.S. Patent No. 5,@abe supgortyrigtentthgididleghricdayensndomdhesafergndere that faes thesane

assi gnee as the pr I i ol T OLE
adhered to thlg topsggur Sgg%\égﬁégﬂ%%ﬁteg%osqﬁ%ﬁen efda?ﬁés é'g'r‘{é’gu ve 's%f:ﬁ;eg‘ge
phenol i ¢ butyral . Cuwongefdress attract thechasges and sptaiy tgwmmn@ﬂﬁﬂPPQIaﬂlrbee of
fabricated of ot hetfleggé‘eri al s such as stainless steel. In sone enbodi nents,
the flex circuit has adianeter that is 4 to 10 mllineters snmaller than the
di aneter of a process [¥8fler ANESE qanincludp & flowsircnit wdiep inwe ipcledesethin t he
surface of the ESCopdidolaphClh. dofyer WidRHonRl BhEhphét Sndidel diRxPOSUT e 1O

the plasnma. [00081 al conponents of the process chanber

that functidd in lexsopcihadielsnatrigilayers atedypigally formad pinolyimide of spoiewpther an

insutating ring angbhie difcitte Mitefiddlin CrilbkmboBirhALEnE AS! ARGR Ras bl 1! At 1 NG

ring and top ring are fabricated as a sing mponent. The 1 nsulating

ring typically hasetireenpinandmingmip@.1arel022mm). d0aminem-tynedESoas diselesed imd

circumscribes the %Eé%r deBf il GR. F&&GNB.W?S&QQH %@Eﬁ&iﬁﬁﬁet@ﬁnd%&@ﬂk@% fhhape
e ESC an

whi ch rests upon the insulating ring and circunscribes t waf er .

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.



2 WD 03/ 054248 PCT/ US02/ 39118 [0009] In sone enbodi nents, the portion of
the wafer that overhangs the edge of the ESC is generally spaced apart from
t he focuswoiongsemsl the insulating ring to facilitate goo@cyamne/sgivf the
waf er onto the ESC. However, because of the gap formed between these
conponents, undesirable arcing of electrical current from5 the ESC or the
pedestal to the wafer edge can occur. This arcing can cause pitting damge
to the wafer edge, thugpeogduti sdehewibedimynits tict.poftda bOihe Bafep tiat clethandshheng t he

i nvention, the overall_ operation of one ex le of a. conyentignal

magnet i cal | y- enhaﬁé&f&fﬂ‘ea%srgalséﬂ‘iﬁﬁéfpaﬁﬂ ﬁpa%grgg’&ﬁpﬁ‘é‘fsﬁ’élé?n 8"‘5@@%nt

i nvention, howevefrring iR Fcifititd {66l sdatingof arwafir\onwdith S nidovidyer; bavaipe bfthe FI G 1
shows a magnetical | y-enhanced, dual el ectrode,. paci ti.vel v.- .cou d plasm
chanber 100 st alsPFGR B b e PRI, SR E A RS S ical SR Fom

(CVD). Plasnmasmay el BSC beth@sedesta tetle wafenglge tauctiry Fhiy acmgphechusgiittiag

el ectron guns, mcyowave generators and ot her. pl asma sources. [0011] The
vacuum chanber 10&%3%6‘%3?2 e@’%‘“%?g‘fcﬁﬁrwa&{lyleﬁde wal |l 15 102, a
circular bottom wal |l 1@ob10eBeora describitig the idvertiongthé overalll dperafiGiftof ofidie | i d 106,
and bottom wal | 104rfa nmetal. An electrically

y. be either dielectric or
grounded anode eleéEIP?88%3‘mﬁe’ﬁngmﬁrﬁ'ﬂﬂtehffﬁﬁiemfaﬁ‘éed%%%befHg id 106. The
anode el ectrode 1Q8pamyd. TR ppRédt aivaitiod, Howveben 1y lerusatin a vadety ofiplsmat hr ough
whi ch process gases enter_fhe chanber. .The sjde |1l 102 .may b i t hert
di el ectric orlOnet aﬂ?‘i‘m‘?elfs'iqlgi Lshows ﬁﬂagﬁeﬂ?m%m%ﬁ%‘fai elﬁ%@f‘%’r"&?ﬁ’ﬁﬁ%’y a
non- magneti ¢ mat erdogpledplasmatarilied d0mitatadd fortithenetstingar chémicslotparnt er f er e
with the magnetic field ¢ by el ectromagnet, coi l ut si de.the.
chanber. If the si‘{Y °%%ﬂnl(&§§g'§ﬂfs§?g,mﬁyta%8 ﬁg?'%ﬁ‘ i“B’HgE?“%gfﬁ'cg‘fpl?dhcgﬂ%inode.
[0012] The sem corgiab®gunsphiefowave gunerkipisaadothdPlismasmueesed on a cat hode
el ectrode 112 or pedes Lch, in turn, is nmounted in..the |ower.end of
the 25 chanmber. A vac&ﬁmlp\lﬁ%?v#&‘mﬁ%fldé)%%gots%fbaaascglsm el sdeRelc hanber
t hrough an exisaustioapdéifcalatibotibsh vealid O4pind b airsudar tdpewdilair il 190G sThelidd86iare i n t he

charber ot & Lovel b U FAY bobathULRL S b Pl b8P
| ower and hi gher edt&odd 108hiemomnget the borgnt yfitheclid 1060The anddehelestodenids G
D OCeSSes, F et et Yrated o fustclion bs 4 §as Blet Abeh whill proceds sds SmEPRL et €0 T O
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



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
cat hode ewedaBnsdds 112 and t he grounded anode el ectrode 1@8TMSOZBY1EXCit es
the gases within the 3 WD 03/054248 PCT/ US02/ 39118 chanber into a plasma
state. The plasma body has a tinme-average positive DC potential or voltage
relative to the cathode or anode el ectrodes which accelerates ionized
process gas const bﬁau&extlﬁtota@mﬁﬁbﬁfednmnﬂasmbbmﬁas mhmbheermtphad& P@d anode

el ectrodes. 5 [001 nhanc { of t

i npl enented by a P&“ql:?/g% VQ[‘?&? r?q?tg'e&’ ﬁ?‘ﬁcrhi"ﬂéie Pé@og%aﬁcgrto r{llﬁhﬁgceieé?tﬁode and
anode el ectrodes. jchized pdtésegisicomstiabnts tocbombapdehé or Hothedfdhd cathbdecand wssdee t 0 t he
| ongi tudi nal axis of the chanber, i.e., transverse to the axis extending
bet ween the cat ho8&HWHE anode el ectrodes Vari ous arrangenents of

per manent magfnets or e[ioam]romagfeﬁémhamcememmvmablamaisloyteximwm&dteﬁbyprovi de

such a transverse neth uch .arrange th

coils 120 shown i P Erete ﬁei‘i‘é’ﬁ‘besrgﬂmg%%%"f%& @ %ag‘g %0%8§I i ﬁdrl caI
chanmber side wal dirdctign ofrthemhmu@ﬁeldsuﬁa@emmtmjnm@mﬂmd anxm of the clsnbend i n
phase to a DC power, su not. shown, .so that t oduc nsverse
magnetic fields \/\h?ctFFnér tha ¥ Vge bRty ‘3 %P‘%éfé)éaéuﬁg ﬁe&g{,é‘ coil s.
These magnetic fi Mad&lslmyngameﬁwbaieﬁﬂhn}ﬂmmhmﬂmhbmgnmde&oﬂmmwI y to
faC|I|tateu formt ngt hs be var Q0l15] To
mexi n ze the ate %?‘fi Pﬁg ?%‘fﬁ'ﬁ%@?ﬁ’{ %gg%doa%csf‘%hrﬂmfl 5' “lsfde@n process
bei ng perfornmed i chtolﬂelm éhSW‘ﬁuCFI@[‘rhelﬂspOSCﬂ omopmmtds,desefﬂ:emmdmtmmgsl rabl e
to mnimze any col of, . RF othe srrafro ae of the
pedestal or cat hoagg ‘2?‘?%’8‘8"1@?“‘65% ‘R?dﬁg%e%ﬁn ¥ 19" 'Dehi nd
(i.e., covered bypowdrauppf,@ot shawn, sbﬂiauhdsﬁfrodme tisnsverte mnemlﬁejdsiwsﬁahm\si der ed
deS| rable to mni wer., f of .the t hode
or, if the cathod& ’é‘fed?r&eé?gl?n%efq’éefggﬂ;%%‘éﬂls es%\&?@egﬁggﬁs?agrber? r%the
portion of the uppethasicallypereleofronidally tocfadiliatanifdrinity. The fiad sikagthsnpayalber
perineter. This c%ncen rates the ion flux 25 fromthe plasma sheath to the
cat hode el ectrode11™R%i t hin the cathode surface area occupi ed by the

waf er 110. [0016] For RSPl o mhtifhize thexhto\wf tha plastha-erdwanced semicandeator | ¢ or
i nsul ati ng

['I

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 release significant contaminants into the chamber. RF power

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



shield 122 surrounding the sides of the cylindrical cathode electrode 112,
and a dielectric or insulating ring 124 covering the portion of the

cat hode twp oswsf2axe 30 which surrounds the wafer 110. |n @ecaniser/391fior
processing silicon (Si) wafers, high purity quartz is a commonly used
dielectric material because the quartz typically will not rel ease
significant contamnants into the chanber. RF power coupling can be

i ni i zed by i ncr eaRAg aker HalliBRthwlickiific ek ATk Akl diAY;054248
PCT/ US02/ 39118 choosifig dielectric material of |ow dielectric constant. In
such a design, théheplasmagheathifpringhecathods pansorespard mere closely: iorthrater of e
correspond nore cl“gﬁagly to the area of the wafer. [0017] The spati al
uniformty of ion flux over the wafer 110 can be 5 further inproved by
repl aci ng the insul at i 9§17 ngheispatial pmifgrmity ofjpn Hwgoyehie kg 116 538 8¢ at i ng

ring. Referrigg tqufefGmppovedBy tephbinaite Mukiifiird034 (1HGS Dok aMbdified S
adapted to surround an ESC 206. The_insulating ring_ 202 has a_ thinner
annul ar  portion Xoulatieg nge Reforringtp ElG dgwn pfulating ripgsg920s ghopmdinhds | y

outsi de the peri mglgfeq 1Qburtdlfa HRERT 2061 Ghe TRAaBRRHA202 R althifier didhldr S
typically sufficiently thin-hence, its 10 electrical inpedance at the

frequency (typi calppiion 304uijagentyo e edgeof the ES6\30p imameriatsly outsige the pesimefsr | o

sufficiently | ow 4giehyatdh@io. SROMBDIaFRPorRVIRNY id §picQlRuER chilyoint RencRfts power
supply 116 to the plasnma through the annul ar @grtlon 204 (ElG 2) tq cause

the plasma sRBat h eispEigdl impdangspithe Seguenydtpisalix t oMbz af the RY POREVRPRIY over

the annular portij9§Ea4) idshdddhPlovA-sail tha @Rough REPowkd iBBouplRE foaMBE RFt he
thin portion 204 of the ‘insulating ring 202 and is dis oseg adj acent to a

vertical side wal Powersupgly { Huto theplasma thronghthe aonular portien 204 (R1G, 3 % pa¥§e 208 can

be constructed of yUHIRnHishda@PIbovetht WaRPsubtaced bxthd radi@l: oubward Svep@eed t hat
these materials etch |like the wafer. (Al though constructed of silicon, it

is believed that #RnWarmeEieBRM-thin film of |ess than 100 20 angstroms (A)
t hi ckness of 1gilicon digs)de a(sticeR Ins&ffng T8 b vrd e fid porioh dolef @er f aces  of

the ring 208 due to naormal oxidation resulting fraome, posajr e to oxygen or
the atnosphere.) imsulafingreg 20213nd s dpesed adipqentio 2 yertical gide¥all ¢ ofitbsvi de a
plasma profile whiGhthSrifgPr. YRé ntdriRit208 B RAGRstRtted BEpur@diRion Jsiifdon | N
other words, the i nselr t'licroln.n 9t is nzo(i)e8d tl(ia%rt:]laelsenxggteer?aslse etéhhl%ceeﬂ];efv?a%grl. \(/Xlthsoluéhe of the
waf er to the pl asrPaPolys
constructed of silicon, it is believed that an extremely thin film of less than 100
20 angstroms (A) thickness of silicon dioxide (SiO2) can naturally form on the surfaces
of the ring 208 due to normal oxidation resulting from exposure to oxygen or the
atmoéphere.) 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

5



25 [0019] Anot her purpose of the insert ring 208 is to protect the
perineter edge 226 of the ESC 206 from contacting the plasma which m ght
ot herwi sewpasb4248 i n et chi ng damage to the ESC. Yet anot hecTpisopsaes of the
insert ring 208 is to protect the thin portion 204 of the insulating ring
202 fromerosion by the silicon dioxide-etch process, since the quartz
ring 202 is chemcally simlar to the silicon 30 dioxide being etched on
the silicon Waferbé&&xblddrbysr%ﬁmgﬁtaﬁerphmesmeb@brln'emhca&an etch at a rate

at least ten tines the et r sert
ring 208 begins to acq@ﬁ?(ﬂ a feété'ﬁ"ﬁ%g 83??8%?“ 4 gef h@ﬁggétﬁrﬁe%etch
process, the ri n&uﬁﬁiﬂzebl@ex‘énadéiowonmphacsedo tielchgrter. r‘rbrmaxltdumpmse'f oe | i fe of
the insert ring 208.can 054 8 [ US02/.39118 . h

inverting it afterdeSL‘Wem?%Efr%‘ffr i"‘ifﬁﬂ gg‘é‘ﬂ%%\sllem“[pblﬁ?dﬁ %éejs%}fﬁsert ring
208 is frequently singsie Glxﬁermbg@xspequuing larger éxiser Hingsonayrimaoiporatea pdiysiliceh ease  of
contam nants into the, {:hanber For mexi mum purity, one design incorporates

single crystal si maEgial havi ng a silicon purity in excess of 99%5 silicon.
Ot her designs requirin@okgr gRéfetrhgefllﬂ torHIG g% treeBSA Z%dsrpmnmd@nahqmﬁgssall i con

material. [0021] Referrin e . ESC 2 n the
pedestal or el ect da@mfig”sﬁ'i' %eatélls: 1215 tﬁlﬁalﬂl alutm%q}n%:’gﬁ %H%]ag%] q‘but can
be fabricated of oflehphatefi#ls @ich ad Saislessteels Tspmnylmespermeeeedgemfahd ESCt he
perimeter ed E 10
mllineters Pr‘al I gpgi’?faf‘rfie?r?\e i 2%?0 81?1?1?' s‘?’g?geégéanvk\l}a} tml"'e §f%gch t hat
the wafer | 10 COTﬁdc@is@aYerQWﬁch tHahthe wfef ame:oobleteﬂ}ecomemcanﬂtheﬁﬁénds

wi th an over hangi &ﬁggéjﬂgeg%Z f’wf@sﬂxz%%rh ‘e’\@{frAs 81 Blre atl n%r@éctsﬁigc 206

from exposure to over e I nsu rrng 202 is
top ring 210 havi rgﬁcaaolsa‘roaiéxipcmfbtbdppsasmﬁace 218 adapt ed to face the plasm

regi on 220 and renove dic r|n 210
extends in hei ght abovidogﬁ \%&f“@%gﬁﬁ%e sdfaﬁnn%"%%ogopegﬁn%gﬁﬁlﬁhg y f?om
the wafer 11Q5 Suchlican @@@ﬁﬁcwm maptfed@Lfmtth@iasmacgmmmgdtec;nvaﬂmmponent
of the electric fie d gl z ggr d| cuI %@n&srﬁehﬂ %%%%v%ggl 1§pi N the

regi on over the ed c%sf I's can crease an anount
of plasma whi ch nayd hss mdpenaﬁmgamy ﬁdsmﬂpevalfqnhw Suche gedmetricoonfigueatioaf er

110 whi ch Tn turn PeLi ! Seds CRondti of QF BeGhé RLBURcR s heendlEii?d bk oN rate

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 rixig 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



entire surface of the wafer 110. [0023] The silicon top surface 218 has an
i nner perineter edge 222 spaced from and surroundi ng the overhangi ng waf er
edge 224 wbaen/os42¢8 waf er 110 25 is placed on the ESC 206. PChasSoms®ng ring
208 is adapted to be positioned between the ESC perineter edge 226 and the
top ring inner perineter edge 222 and to be seated on the thin portion 204
of the insulating ring 202. [0024] The over hangi ng edge 224 of the wafer
110 is gelnlerial |y sq@atgédgremeanmelyfthe;)ﬁscwmin:]e@e@:smammtbéinsdiredrig_rme:ahd the nglgo_S
in a parallel, spaced-apart rela iR .AS_suc a vertical gap is
formed between thglsgl\‘} rgﬁﬁﬁgvf'%‘galé‘ aé‘}ailggﬁangﬁwtlﬂsém\%ﬁg(r)&llo and the insert
ring 208. The gap 212 [$625}eslths teersiecapnizbdivy thépresenaihesmtaethhioné probleyn on t he
ESC 206 and not o e _L.nselt. .ri di.tional l.v,as.a _r.esult of .
manuf act ot ng ¢ of B LR aE il b e ol b8 B BB or 8RR | D' 6 o
03/ 054248 PCT3 USO 2mBSiddstetweep the xtafen §j1 ¢ esipiechseneing 20 cAEBG¥perilGel by edge
226 and the insert, ri 20 e _Ln £ [ i cal .sjde 1 217
and the insert ri Elhge v§<8gr_51 rgﬁ"g“gﬁ%ﬁ&] %agsbegéeﬁebﬁisl}egé%gbnntﬁgg%f%@é melglbérhgéne&rl?

i nventors that onenp2@Bdcenss tht Mertical gap 2iRitsthe wdgelof thawafepd | (i rThikemirgmt cael at es
to the electrical _arei : r 1.SS| fer 110 and
the insert ring 26%{11?@%1%%%3%%{0&?%&58%&%%%\722@ %ggf}’%‘&c%?ﬁﬁ?&pat h
can be est abl i shedsfurther shown ES@e 20@ors jirim Gfh 21 veing orsadectron emisgjond 6&8n axcnross t he
vertical gap,g12 fbel ng ' i Sl £ nresult in
pitting darraé% tog‘?ﬂesrhgeo%gggg%?%n 0 waP’eegEjS%lz(gg%is re %@Pﬁg‘%ﬁ%% yi el d.
As further shown bstweingthemetlamg ring 202 andieGnsef ring 268. rBpcause dledESCra0A cani ssi ons
can occur 10 acrogs.. 4 QLII"Q and insert
ring 208 as wel |l §§ e'h%g?o\%eﬁﬁglyg’ E;Iée I NS Gﬁé‘?‘ﬁg‘g&ﬁﬁg‘” Etgg ﬂg%ga%e%gcon%%gﬂts,” ng
208. Because t he E8@radd®woan ocdoeingithdrdireqhios adross dieygaps 212c2jdt andell§. char ged

with respect to t agiagce 0 , GL. % in either
di rection across pa ga%%’ @%f?eg%ﬁ%g%%r?fgkﬁ@\ggr Jgggstsggg?é%fzs%e dect ron
flow can resuft i 20%iMoieongr,dippigfingicen tehdt in pulyeriz2sh dnilicditpap®s wiivheav er |
this pitting can rm- ' h { zation of silicon particles which can
contanminate the wafer l%altbﬂle% egg{d'Fl G 3 shows a known alternative design
for an ESC and insert [0626] anfiéivdshowsBkaowmalertative degigk 68 an E8Cendinsext | edge
219 of an ESC 215, A LALR Tne insert 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



portion 227 of an insulating ring 225 has a horizontal upper surface 223
which is 20 intentionally constructed to be below the | edge 219 of the ESC
215. Thuswe mesescal gap 221 is created between the upperCIurshasd1223 and
the insert ring 208. Again, it has been recognized by the present

i nventors that electrical arcing or electron em ssions as shown by the
vector j ' can cross the vertical gap 221 thus providing a further source
of pitting danageha\dng.hmicﬂchesg'meR%s@ﬂ”mO&ﬁBoa&mHimeas‘ a further source 25

“nsert for use in a prORHe Biokkanth B pReRL ARupa A 2l bt e 2gmPou e
The insert conpri s@ted tc amposd tthewafen.b:@porcdl’lplcompmtxte)frxembérlhasanoﬂm arthad and
a second materi aI E dg&g@%bg% sﬁ&l@@&g&ltyg‘eo 1;ctll_rr%g\ter ‘la%e(:trface%ﬁxéce

i npedance than the oSt

whi ch i s adapfed unadxbefthdsesqzrdsmﬂeraﬁbmrattlutloxesshmemes@f lmﬁpmne, and whi ch
I's made of the secogg H%%erlal 7 WD 03/054248- PCT/ US02/ 39118 having a

t hi ckness in excess $ i n. one enbodi nent. [0028] In one aspect, the
process chanber furthej002Qis hmnoﬂnexenspm‘eldted&SCiadhpkécbmi\&mrwamndhé he waf er

support. - The conPeshl i RgRGL hiaHoRBOh Sl i8Rl kiR AARLE L 0 P

di sposed adj acent e ou I'S sur € also e of the
second materi al héeiwajera Thisiswkagealso nsmad«dekc;seodndlﬂﬁehalhamngraehxdnbﬁdn ment .

[0029] In ann%her ﬁ,&%gsogtl?%gg‘eon§§$g%dgm%ggpt ed to receive a wafer. The

conposite ne as ano sur ich is adapted to be disposed
adj acent to the waf er[0030)i sinsmothercspeat, $he secondmdierialfis $i0¢ asdthe fickt mat eri al

having a thi cknesg i1 GexEBsSy. 8l ol Q9hoa Al SFRAGLISY s; ORE0) 17

anot her aspect secon werial is
Si C, A1203, Y203 @mbcidimblaw ng a purity of at least 99 % Si, in one

embodi ment . [0031] T aRgh Nar £b0dlERher Lo QYA IPIREL SONRL 565, an

insulating 15 ring ha I ca |zon upper
surface. Conpdsi te’ngrhzmavesumfmnaméahmmwmsbﬁacd: §pmpmteardjnberent to

either or both of s&rpa%esva% Ldaﬁt@b tosge%?spoéé@ L&jac%ﬁt t Qﬁxepg{ l:i»o%ho&ltﬁel vertitRfHideS YT f a?e'
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



[0032] In another aspect, the wafer support has a perineter edge and is
adapted to receive a wafer having a overhangi ng waf er edge whi ch overhangs
the 20 vabas/osupport perineter edge. A conposite nenber amfizor391$8 adapt ed
to be disposed adjacent to the overhangi ng wafer edge. [0033] In yet

anot her enbodi ment, the insert conprises a nenber having a generally

annul ar shape and constructed of a first material. The nenber has a top
surface of a genegmbddimethsdnaaspeitapfihe predent ihventionsr Addicond embgiimentadndy pl anar
25 shape, an outer surface of a geperally. cylindrical,.s e an i nner
surface of a gen®Psits §f RATPTRLT '1°“§ﬁ’§5éf?re¥“f?g%%§"r’fb rSh?ursf@gﬁtg%t% gd for

pl acement in the ghRRRRE thasMurhdidts chingbsaa tie disclosadtembbditrents camtemader f ace i s
adj acent to the wafer support perineter ed The..nenb r has a

| ayer of a secondwﬁﬁ?‘\éfiﬂ’&?““ﬁﬁ% e PIRT %cl?ﬂeeg@h‘? lﬂvengg’(%s‘es?ﬁ%érwfggg and having
a greater el ectri gahmary fReMREQmot Mednt fohienif the sopesfitisr inedntio®) The | ayer is
di sposed on one or nore of the followng: the top surface, the bottom
surface, the outer surface or the inner surface. [0034] There are

addi ti onal aspects to the prBREERDESCRIPTIONIOF THE BRAWINGSt her ef ore be
understood that the pr ing js.nerel bri ef LV Qe 8 WO

03/ 054248 PCT/ US02/ 391 gﬁqenﬂ‘&’ﬂﬁhse%%‘%ss'é%@%a%ﬁ‘é&@g??w‘%fﬁ%’ prszent

i nventions. Addit cksder.enbodi nents and aspects of the present inventions
are referenced below.__lt_should further b nder.sto reus changes
to the disclé&$ed enbc}:dpn%ﬁtas"“l?%fﬁecﬁ aﬂﬂﬁl‘éo?ﬁﬁohwguafrmc?b%%ﬁéturﬁtnag& %r%?# he spirit
or scope of the plasIdhamBér systie comiptising b ngfeh, ESOyimseryridg end eélgedcamponants. meant
tolimt the scope of_the, inventions. | EF. DESCRI : : W NGS
[00351 FIG 1 is a cr%§s§§éefﬁ85$8 “\%S’es\eﬁ%g?la%émgoo?\%e%r{%%ha (“G’;i asrrﬁma Chanber .
10 FIG 2 is a Cfpid®apbieatalf a vorventiohal plaunevinmber efagiffepent désgn. a porti on of
a plasma chanber system conprisin wafer . ESC, | gl 208 ahe! ated
conponents. FIG 3 ié%aﬁlsﬁﬁf'ﬁgag’?%lg‘gpg%@? 1 e géﬁzﬁvstl%# e vvaf‘é , ESC,
insert ring apd sebaifto ofYgIGbodinieat ofitheprasentiieeptionnal pl asma chanber of a
different design. . F 4 1is cross-sectional viewaf. a. hagber

i ncl udi ng an insert r%l:lggf”slag eﬁ@%ﬁs’ﬁf"ﬁijs"fgong e e %ndﬁéﬁgrﬁnggﬂct e ﬁgesent

i nvention. 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— 7c 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 depam'ng

from the scope of the present invention.



FIG 5 is an enlarged, cross-sectional view of an insert ring in accordance
with one enbodi nent of the present invention, along with sel ected ot her

pl asma chaptsss42ednponents. FIG 6a is an enlarged, crossPeaatsopsmls vi ew of
an insert ring in accordance 20 wth another enbodi ment of the present

I nvention, ‘along with selected other plasma chanber conponents. FIG 6b is
a top plan view of the insert ring, wafer and outer nenber of FIG 6a.
FIGs. 7a - 7c are enl qoes3y CFIGs.s+-#é6ishanal emtiodinenodf thermmbject invientipm Which

accordance 25 with ofher enbodinents o he. | N0l | TAlI LED
DESCRI PTI ON OF | LEﬁﬂgﬁﬂﬂﬁ"ﬁﬁwﬁ\?ﬁm‘g{*{e@ﬁ?@@%?'ﬁé;i'ﬁﬂé%g‘% tc’)r\(/)ﬁ%r‘f3[’}lF

descrlhpt i OP, rgf eemilsion fﬁecfraddﬁevt msdrivg 208 &scliolvpainyhicighad » topipleger swifeesh f orm a
part hereof an jch.illustrate.several e [

invention. It i smgir?d‘gl?‘gkl’b‘b?f’ete %?d%'ﬁ{élrsge gﬁ?ﬁnﬂéh sg%gr?%aof%tflg{ghﬁisﬁff?‘%?gﬁand
structural angl opgradiptaialface tenyebanging elige 224 gortion bftbeiwafdepl@rin & paalldly om t he

scope of the present jnvention..9 WO 03/054 / 037] FI Gs.
4 and 5 show an eﬁﬂ?ﬁﬁ'?@'ﬁfelﬁt}onwpewgﬁ%tjeée%&éf %@%&? icgﬁmv\%i;cﬁ%%éﬁmﬁg uce] or .
elimnate ]Epe pr evirfuds 32-isl edupted e, exposelbwitheqiddsmaaegion P00 Theinsert ning 228

em ssion effect. A pew insert. .ring, 228. 1 lscl . to | anar
surface 232 whi cﬂfnhf#a(?ﬁé}%&%%a&l?gﬁ’%aﬁf gmlngr sg}f%q‘%zgﬁ@%c ﬁﬁﬁ féh S%rt% onpml‘o t he

top surface 232 5pirmastappelbotodtht ESE 206.eA oylirdricallyishaped dufer pfice 40 of ba of

the wafer 110 in a par.all.gl spaced- .rel ati | y the
gap 212. Ano?%er b‘lﬁ%??%b%fde eéat% 50" ete?%?ﬁééﬁ%@%%ﬁgﬁ%@gﬁ%gﬁ%gygxposed
toI t hg pl aislma rﬁgiverﬂcame w236 ofsierihsulating i@ 5, dndrwhichris adapted to permit a
cylindrically-shaped inner surface 238 [ ' ' | met er
edge 226 of the E%@ft%%.a“aAs c'fg@rolf(%:héalw%gﬁg%%%wgg%%@s%r@eg?gbgﬁ%gﬁéthe 10
insert ring 228 dekicrees. a di aneter which is snmaller than the di aneter

defined by'a vertical e ol ko238 oGhotdes LASHLALLAG IHePS crflit 101 b

is adapted to permt a nar ace e Insert ring 228 to
be seated onishe lage@ad mb@riafwhetein thESCoibaterjaDB gfeaknelestiicpd)impedancothgn i ses a

composi te menber fﬂ%rfﬂgtdma%riaﬁ Il;loxrles émbao'agnent, 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



15 a second material wherein the second material has greater electrical

i npedance than the first material. In one enbodiment, a body 234 of the
ring 228 we wsoseus ucted of silicon having a purity of at PCeasp2/38% An
insulating filmof SiC2 is used to forma layer 230 on the body 234. In
this enbodinment, the |ayer 230 has a thieckness in excess of 100 A and
m)r](ca preferably iR excess 011: 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 tﬁ@zﬁﬁ?fﬁm@ﬁﬂagﬁé' 242 of the insert ring 228. Si2 has

el ectrically insul atigqr opiGstdaasd 6msidwae eleroativg embadiraert af/tbe p1280t r educes

or elimnates the, current .or _electron flo . 1 h 14 and
216. Having the | Hygptos3ged iR ggae%'argnertokéw%%fe% g%??&'r'?&%g&g%%&l%%%%\j Se may
ser ;/_e to ][edﬁce eb@ﬁﬁﬁsfemoﬁdncs&cmoaaxﬁngsspdrihetegac}geznand[meg}al Sclestiode a
portion of the to urface, 2 of ..t he .i pser i } t he
pl asma 220, the SB?@OI} ‘3@81? mﬁggcé%dlipﬁ%ﬁd' gger ffl%ccgllr’?dér:gg)?%%ga g?n(,gﬁgéagl\?\g@b 2Ingr

ot her}[/vl se remz)\zlgd ﬁ&zﬁéeatpbm_ah $02 @pwitithythe EHE@ 29@is ididpesked. oA parsicendpasert wader 286 t he
i nser ring owever i1s constructed. of sili - ifetime
of the ring can b&3%EE %Y#&E‘Eeé’ﬂ’eﬁbedégaﬁlé S%aéeﬁémggeo%r?o%aqgﬁﬁ F#%éltrl#ﬁ%térrlgs,
because silicon r emihnislaigecthamtheoESC 280 eich tht anansthangihg etipy 288w the wafrsse

portions of the Si | ayer i are adjacgnt to the wafer and the ESC or

adj acent to the gégmﬁ%g%g@%‘ eﬁehr%fz%g'e exposed to the plasma

S\br 8?3} thzzgdgt h;JS it [e94ENt Adjapemt ®ahd Wafer 29hah¢ E$@290nand die reibed pottioni3fz ng 10
CT/ USQ2/ 391 i O2 | ayer il | g@g?gg%eg)q 4 . ba

and 6b show an al t°§8ﬁ§ W%%agg?r%gaigﬁ%eﬁ%‘@ﬁ%gh rgsen nvehLﬁ{l?%%L%@gSsi n a

pl asma chanber of sarfabe30Ewrioh sedaoh dhe. fladgammften 390 pHibe tletrde 2%. Thoinsett sed of

an ESC 290 havi ' dge. 292 :
ahi ch t ho ESC | o dPEBBRELP e reb ) Sy REE R tonl B B ™

a ][ ai sgd portion 3Gdcidie vahededtbye hESEnROBAZes322i Sipuban. thexingsidf dayrnienesr
L 200 8 T L Tl LRl RPN A E5C 20 o
272,08 o, 1he sstasitsssmmiswiels Soctpmrien spRACE )
el Ject rode 294 is fP@%ﬁB?’Sﬁﬁﬁ Val}grr?ﬁﬁﬁngtft%ﬁg%%dhﬁg%?%?bﬁ ? g%%ojggz&ﬁg%?%argf bE)[] te om
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]  As best seen in FIG. 6b, while 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 31 8
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



surface 305 which seats on the flange portion 300 of the el ectrode 294. The
insert ring has an outer upper vertical surface 316 and an outer | ower
verti cal worBases820 which are connected by a hori zont al pPcadipe2/3028
Simlarly, the ring 304 has an inner 15 upper vertical surface 306 and an
i nner | ower vertical surface 308 whi-ch are connected by a horizontal |edge
310. Thus the upper inner surface 306 is spaced apart fromthe wafer

peri Lret er edgef Z%pgaﬁ%ez gxgme Tﬁasli fnﬁri!lal.e(ig%d)_'i it éf&hesrﬁ;’g(%d i@ggﬂt@cted oom é he
over hangi ng waf er edge 298; an wer inner surface. I §. space

apart fromthe ra$lb?§t§h|56ﬁ$?6‘if‘t¥3®}2‘t§ef‘“gﬂé' é‘i"é’&i“mﬁ%ﬁ‘ Z?Bﬁa%'rofrﬁée 309
of the ring 20 304yd:055%8n the 66dYM3A. B BOEmbditient BEFIGOE, thoSiGAee2PR iof t he
waf er 296. [0042] As best seen in e the_.inner,. %u%f ace

) | G 6D, il upper
306 of the inser fhsﬁ’qsﬁjg‘m(s@@“ﬁf%"eﬁ%fﬁger ‘&fmf%] S Prexgnting ordRipiRng rlpeto
neverthel ess fas apwibEtR@En thOmb@iYir! 309 Bnd dngtonSdralMdfite burrinembatizedy tien
orientation flat 314 of the wafe imlarly while the insert

r ed 297... S
ring 304 has an oleerMsalectoter2dd anthg™ali 230 i s 25 general Iy cylindrical
in shape, it also nevepbdsp! esBhdiglsthaBmbedieEntOsfiRIGS. dlahdba fhtlade 1868 onvdii ch i s
generally parallel to the inner. orientati flat. . 043 ferring
again to FIG 6a, Suicesit e r\‘i‘ﬁﬁ{?érgd\??lft sgﬂﬁl‘?g%?@?cta%é%’af%@e rewlﬁﬁgﬁﬁlﬁyand
has an upper i nnepaw8kd e dispdbed d@ Eewdz than Bill of thyvarrfatesoeon oy & partibn ofsur f ace
328 which are connected b horj zont al , |

y edge .330. ,.These surfa are 30
di sposed so that PP BASE BTRPSH MOFE VU FpET e ﬁﬁq(’g\ﬁ%%uoﬁfaeafe U gg@%"%l& 320
of the insert riggeBRsteridls canPBaiisehbewell Horeethph tebodied cah bomanifgurgd) 0441

The insert ring 304 conprises c 0Si menber formed of a first and a
second materi al mﬁ%ﬁ“é‘ieﬁaliﬂ‘éhgseggmf”e? | has greater electrical 11 WO

03/ 054248 PCT/ US02/ 391{b846]i Mpadifciaiy diap thehranhfattatingeftkaowmbilico ringslp 334 of

the ring 304 is constructed silicop havin ur i f.at le 99% An
i nsul ating film ofeYs ?ﬁs‘é’sw‘ﬂ'g‘&%? VR %‘f'ﬁ? 8‘%“9%1&&63%?2 T&'ﬁn ?‘ﬁéayﬁro“épf?%A I'n

t he enbodi nens of rdthdved Bom thed gDy Wding ayer etchIRodess in didepio sienlte ta safdce sur f aces

of the insert ring 304 thus, preventing or. Lnhi.bi.ting .electron 5 flow

bet ween t he inserﬁmP?tHQngﬁz‘egﬁﬂ“%‘i?nﬁﬁlé%P%rﬁrafw%}{ p‘frggﬁ%oﬁlt l(;allri"usmenber 324, the
ESC 290, the el ecifmbRcad9k tBothprdied wRérefing?Q6 be h20HPlishéd witlotetntive énse.

enbodi nents of FIGs,

5 an a inclu lLayers.on .all r.f.ac f rin
228, 304, it shoulfepEe5h" W&‘Eeé%lagﬁ)ét‘a%f bined Bge f‘?a‘g’ toded e " 199

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.
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have the | ayers di sposed on fewer than all of the surfaces or on only a
portion of 10 one or nore surfaces. Moreover although the bodies 234, 334
are made wD 0siob42¢0on, other materials can be used as wel | PCFarSopsanpl e, the
bodi es can be manufactured of materials such as SiC, A1203, or Y203 [00461
Traditionally during the manufacturing of known silicon rings, a |ayer of
Si 02 woul d be grown on the outside of the ring. Then the | ayer would be 15
renoved fromthe ring (op48)si ke iaseneing @44 haspreenealy reaanguldeshaped crmke t he
surface snmooth and achi eve a ri.n nstructed of..rel.ative re silicon.
Thus, nanuf act ur g} W&hFFPBrSSr\faecg 2?@132’?{&”? F“ﬁ%c%%sr%’ %’e“%eéé'gk%? ?%h@'ﬁf% th

rel ati ve ease. Abtter sutthe 2661 Thd eebondipert 248 orms tBe &i2ird inye rsurfiere R Svjasawdllisckness
which is greater than t revio - ved | a n. be, ac | i.shed by
or o ng-t he- 11 m BPEom e Ch ¥R R SR d %) of ity AR E o o
by those skilbed ithushisa @sss séckie whibleisen the ehapebf anrimatted/ e Trdhé adss deytionhi ch a

Si 02 | ayer may be aced o silicon ri.ng. .Neverthele t her ma
oxidation results OFJIIF' “SSB%QZ“%NT %Fﬂ(ﬁeusg?qeto§ a\?&? Tﬂe%e’&ﬂa i Ve dﬁﬂwﬁﬁtfiﬁ# m

t hi ckness. There neend pots 2b& 248 have @ combiaah@oss sectitve whinln isfgandrallyiregangnlaces s
for these inproved insert ri.ngs: Lk IS anticipated that addicng an oxidation
step (and in 25 t%Shg%esgth\ﬁﬁéérlg'ﬁltc’%?]gse8%|?aé1?4?ﬁt;tﬁelr%mogl °gif° es algg%ggvered,
a surface oxi de r efiheabttonssuefacd 252 i¢ dpproainmealy 20% eSthe bverdllewidihrogi thetbottdthe
process floww Il be s icient. 047 he insert, ringsq.of. FlGs. and 6a
are conposi téwrre n‘Slg?as? ¢ ? %ﬂ; rar%d 4ot S‘Iatf?tfmﬁalsl?' Eé% rtg%sae%%nn]ﬁy na?%rﬂla%’( ’§vﬁ1“él}§g‘| n the
mat eri al havi ng t he oftheatwend pdre2A8rat the locatiompyduichrfomnsfagrortiontofithe tapl sarfhcey er s
230, 332. O her e di ments need t i se 30 .film | ayer ver, and
may invol ve di ffe?g@fm(‘}’r%%ssapgrgé'tn}age?aﬁsg/g%o ?Vrelmésmf“hé’glhf f tsué%cfag 2é\'llem | ayers.
FIG 7a shows a conpos|ined]nEht.eib shavesar domposig nidhbeioseptiring 208 afmpaised ofrast  part

246 constructed of f t ter) d ) nd f t constructed of a
second nmateri al haf{l\r/s;’%F"l‘(fi)‘Jt aa)gcro g%fugtfég#ae%?t rrf‘%rfa?%n(r?riﬁes e{%gga%%%ncofl%émﬁ‘#?s%
material . 12190 03¢c0bdldd@ril?GavihiSOLk 88kl trichliMp&lancERimni thesfst matériagy P4 has a
general ly rectangul ar-.sh r 0SS S i Lt .t Qp . Sur f ,.a bottom
surface 252, an i ARer 8% f :h%(sagg% , f ﬁegggﬁﬂarguc{sgsre%tsloﬁlr lglc%toﬁgggc%%%’%econd
part 248 forns théotom surfacé 2fivean isuar fatee 2684 amkanwetet suaface 370r Theocressof t he top
surface 250 and bqft.om sur e~ 25 f i | 2 n us has a
Cross section whi g%‘:tt'?%s ol%l’réo{hﬁ}ge %r%[aaé%?eg?&cgpﬁmls g@g?%ze# Qal?h gg'%ﬁaclﬁéer%ggg& lgrelgt I on
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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of the first part 246 is in the shape of a conplenentary "L" so that the
first and second parts 246, 248 have a conbi ned cross section which is
gener al | ywoaswangl ar in shape. The width wl of the secomdTp®o2/3948 at the
| ocation which fornms a portion of the bottom surface 252 is approxi mately
20% of the overall width of the bottom 10 surface 252, and thus is
substantially thicker than a filmlayer. Simlarly, the wwidth w2 of the
second part 248 afqdhR4 liOEAtdd0ThedtbkRediioh Bﬁthaﬁiéqliaﬁ'ﬂ 208 isqfendrhity recymgalat f ace
250 conprises approxi mately 45% of the o m% h¥a hﬁg ﬁop surface
250. [00491 FI G ipishapkepdmatet Vi %l%ietdée%?é QPS?“HE P 472 50 DIEEPDIPTCsed of a
first part 260 C%%&tﬁéﬂ%@ﬂrs@ﬁnd@e&hd?émm ,en4 Hdvea@%eﬁllsmngulmaﬁdiSSZGZ
constructed of, a 15 second materi havi reaterﬂ%Pgﬁ%rlcal i npedance

than the first na%eé?qnalm“mhésqcﬂ%deﬁaftz?"' eate] P y"Féct angul ar

Cross section Wi t {i@nd ShSHEdidae 22@&mnaoeslﬂ@tﬁram15212‘ ace 266, an inner
surface 268, and an outer surface_ 270. .The crog S$ % ns. of both t he
‘Ff?z‘

first and second part J0&8d, 3‘62‘0‘&?‘8‘5@'&%5(3&%’?’ 8ﬂlcglrb smlghape S0
that these parts {au8s %&w@mmsqﬁmgmﬁummﬁgwmwmm rgdeseisalrl y 20
rectangul ar in shape. e second- pa for ire in rface
268 as well as p@i?‘tqoé?ﬁss"(ﬁhaiﬁ@‘i {’%ﬁﬁ%%o Ef%%ﬁ‘{afe%@ggmfg)ﬁ“ g@ge&? t he
insert ring 258. iﬁbﬁmgmwb%spémanbasaﬂe@adl §tatber? G/BereitieF limmmkagehe
portions of the to bottom surfac 264, 266 is a I‘OXI X 45% of

the overal | W dt hﬂ’éﬁ”afqﬁé%‘bbeﬂﬁ&’%@% y giyire sz ig pgm Tl ses a
subst anti al port'%mgfanaélé’cu@ﬁeﬁusabﬁpmlbmae of 25 the lnsert ring 258.

[ 00501 FIG 7c shows a corrp05|te rrber ert .ri ng A

first part 272 construl@®d ol should '?*Fa?“ﬁgh‘a é@%?{%%bar?g‘f%?
constructed of a pge %’sﬂﬁm}}%ﬁﬂdn&hns&@ﬁhg’lﬂe pregaheatf@nnmmmmmkeswweﬂwﬂce
than the first material

insert ring 271 gul ar
cross section wit Fmeroyessnd gevelipseriying may bgﬁml?&‘ctt%ﬁ? 36‘% gaeb argléol%gner
surface 280, jand am hﬁ&nemrvhﬁ&ﬁh@&zfacemﬁt &e anneliatfipadiaceitto thorwafers the
entire inner and bottom surfaces 280, 11%?% ortions, of ”}?nablk%fig
outer surfaces 276"“28‘2’1’64"“(‘%‘8 *’ﬁ’é‘%F‘f‘g’Pﬂﬁ’d’ CSe{QEPRICHE ZrepL t he
second part 274 i 3fgfeiaink Ynategigl] ﬁélglﬁ{awhalmat&hwaﬁgmmrpedmedmmﬂre renoved so
that a 13 WD 03/ 054248 PCT USO 39118, FV f.or med Qss

section of the fi f&paipag porjomofithe igsertaing, %tﬁ ?rﬁmanmte epl:fn’d mat es
with the |edge 28%91&&55@1%&ﬁmﬂﬂerﬂaf&lﬂérﬁgniaheﬁmmmmlmdneofwhwh

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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together, the first and second parts 272, 274 have a generally rectangul ar
cross section. Thus the second part 274 conprises a greater portion of the
over-al |l Wowdlosuras of the insert ring 270 than does the fi PST/ysar/s912§2.

[ 0051] The novel insert rings or nenbers disclosed herein can be used in
various types of chanbers including chanbers having powered bottom
pedestal s or electrodes, such as etch chanbers, PVD chanbers and CvD
chanbers. Howevekyyiheser AivEd 18y be especially useful in etch chanbers
where the RF bias voltage to 10 the wafer can be the greatest, thus |ikely
giving rise to generally greater electrical arcing and electron em ssion
probl ens. [0052] It shoulginke: 6Pis8ch 4 ftadesd dhemBOMEVIALM RhfeOsuppoid tRemeRrt ri es
of the top ring, insulating ring and insert ring are presented for
illustration purpo8ESIEAly. The inproved and novel insert ring may be
constructed iR other guihsbkEmem: cahgraéd Mirk matsidl HeanEiond Ratetial, i ch t he

surfaces that are imedi ately adjacent, to the fer,. th fe upport,
the insulating ring, or tcegnfmge ﬁ@%‘égé mameﬁpge\fl%na%?ém de of
an insulating material, i.fgater;material that has a higher inpedance than
the remaining portion of the insert ring, For. exanpl.e, ,rather than.an
integrated pi ece, anthgcOBPIsHE F‘G’@b%&“%’&ﬁ ?T@Wtsuﬁff‘ceéﬁ“%%qa?wbﬁpﬁ ‘f@f}segorrpri se
two pi teces, OIone of bvvhihch %jak&tw\aﬁﬂeisui)%ﬁ;?ﬁm waf er or ][O the ESC -
perimeter edge or both, and is cqnstruc 0 materi.al hayi ng. a hi gher
i npedance proferty. THS fisgt ﬁ‘éfacﬁp"é’&gemi"&?%g‘eB@Onﬁﬁﬁﬁégfm%ﬁgﬁﬁﬁg%r e
conductive material. [0053x:bf moRhe description above refers to
particul ar enbodi nents of the present invention, it will be understood
that many nodifications my be made 25 without departing fromthe spirit
t'heL _eof.hThe clains ape ga&&_e&e&_ cla?ncp?he:rein&ha:ﬁtom_ 'hﬁinBiﬁtfimﬂr&Sl_lraE&nuﬁmid f?II
within the true scope and spirit of the present .inventjon. he presently
di scl osed enmbodi rfvber afaptet EH“EPW?%&B‘%“ER?HSM&%W the SAPOPIEBINRL s
i gust r afj i \l;e ﬁsnhd Hﬁ@? sdcbiid sru'kfﬁéhejmchhita E@pﬁwgﬁ dﬁﬁpog_ebedjgmeamimtebeiemg%r, .
indicated by the clains rather than the foregoi. lescri.gtion, an
changes whi ch corfl® $tFend; sHrfgag eing ma %fﬁ%*erf@%ﬁ&gwgﬁ V‘B%“é*ﬁﬁ?‘?f&“@ﬂ‘(‘fffsé’? t he
clainms are therefigpg i ntended to be enbraced therein. 14 WO 03/054248

PCT/ US02/ 39118 WHAT | S CLAIMED | S:

3. The insert of claim 1 wherein the wafer support is adapted to receive a
20  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

25 material is one of SiC, A1,03, Y205 and Si having a purity of at least 99 % Si.

5. The insert of claim 2 wherein the second material is SiO2, and the first

material is one of SiC, AlO;, Y,0; and Si having a purity of at least 99 % Si.

30 6. The insert of claim 3 wherein the second material is SiO3, and the first

material is one of SiC, Al,O3, Y203 and Si having a purity of at least 99 % Si.
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1. An insert for use in a process chanber having a wafer support, the
insert conprising: 5 a conposite nenber conprised of a first material and
a second wetosnsahs the second material having a greater @Ca#aiSoz/sahs
i npedance than the first material; the conposite nenber having a first
surface which is adapted to be di sposed adjacent to the wafer support; and
10 the first surface being nade of the second material having a thickness
in excess of 1 OOA 7.2Th:3r£g§erl &?‘Iﬁ\qrﬁ 1 YhefelntthdRedondiSdt&ialhds A ehiBneG e sxcefranber
further has an outer ' nenber adapted to surround the wafer support, and
wherein the compbdi®@Anenber 15 has a second surface which is adapted to
be di sposed adjacent to the outer nenber, the second surface bei ng made of
the second material having a thickness in excess of i OOA 3. The insert
of claim1l wherein the Whémsereafglsiom 2 wherelmdbgyeeandmptariabhes g dhickness gt er  and
wherein the gorrpocseiggf gg r has a second surface which is adapted to be
di sposed adj cerftoto t e wafer and wherein the second surface is made of
the second material having a thickness in excess of 100th. 4. The insert
of claim1l wherein tQe ' b i i GhferfalGashithisnessd® mMateri al
is one of SiC, A1203,B' Yig%&g%d&%?a%hg\a}‘%hﬁlgﬁlaﬂ%p%fg?ntdy of at least 99 % Si. 5.
The insert of cleatass & WARGAin the second material is Si02, and the first
material is one of SiC, A1203, Y203 and Si having a purity of at |least 99 %
Si. 30 6. The insert of claim3 wherein the second material is Si02, and
the first nHterial il8 Thednsoft oRilam 3avteodn thyogmposimenbarisgeRgely PRty of at
| east 99 % Si. lé Vz}%%/ 054248 PCT/ US02/ 39118 7. The insert of claim1l
wherein the seconah terial has a thickness in excess of 1,000A. 8. The
insert of claim2 wherein the second material has a thickness in 5 excess
of 1, 000A. 9. The | N§§ln Ghecti bt YRR slcBfa HEEANG BRipRsdda 2 ik 2
thi ckness in excess of 1, 6 8\

layer.

15
12. The insert of claim 2 wherein the second material is comprised of a film

layer.

13. The insert of claim 2 wherein the outer member further comprises an
20  insulating ring having a vertical side wall and a horizontal upper surface, and wherein
the second surface is adapted to be disposed adjacent to one of the vertical side wall

and the horizontal upper surface.

14. The insert of claim 13 wherein the composite member further has a third
25  surface which is adapted to be disposed adjacent to the other of the vertical side wall
and the horizontal upper surface and wherein the third surface is made of the second

material having a thickness in excess of 100A.

15. The insert of claim 3 wherein the wafer support has a perimeter edge and
30  the wafer has a overhanging wafer edge which overhangs the wafer support perimeter
edge and wherein the second surface is adapted to be disposed adjacent to the

overhanging wafer edge.
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10 10. The insert of claim3 wherein the conposite nenber is generally
annul ar in shape. 11. The insert of claim1l wherein the second naterial is
conpri sedawofos@sf2u¢ m | ayer. 15 12. The insert of claim 2 weErsSon3dihe second
material is conprised of a film layer. 13. The insert of claim2 wherein

t he outer nenber further conprises an 20 insulating ring having a vertical
side wall and a horizontal upper surface, and wherein the second surface

is adapted to be dispps 'gﬁ Hab &l e1Sdnd@ati¥@hlick and
t he hori zont al upper%s?‘u %%géf m’?ﬁmg@?ﬂ%@eﬁw%fgﬁé‘?@ﬁmal_s ?Nher ein thce
conposi t e nenberESCrandevherrasthafitstrurface ipsiaptad fodedisppied pdiresnta H5tFSE t o be

di sposed adj acent to the other of the vertical side wall and the
hori zontal upper surface and wherein the third surface is nmade of the .
second naterial havilhg 4n inkdrcikriess in 4 proeegrabgmbesthavipga wafprsupperbadapied ot of

claim 3 wher ?gn 0% a?%r égéé%ggaﬁ B lﬁﬁ{?@errh le8 ko St9EndEHE wadsuppt, Waf er

has a over harigi ng waf er over hangs the wafer support perineter-
edge and wher ei nh¢ ineersmowprisingur f ace i s adapted to be di sposed adjacent to

the_over hangi ng vaf et cdacy. 1u M0 034054 AP ECH LM EHALGA mrial e [ nser

of claim1l wherein the er suppor s an electrostatic chuck (ESC) and
wherei n the first: surf acesecendamgriablaving aigseater sloeisenalimpepance fhan fhs firfle ESC.

17. An insert for use in %ﬁgﬁﬁcess chanmber having a wafer support adapted
to 5 receive a wafer and havihg an outer nmenber adapted to surround the
waf er supportQ the itescompositompnibel haying a fiss pysfses Whichispdanted e hpdisRosef of a

first mterial and a secogcﬁ%ﬁgggﬁgdfme%%.s%ggnge&agrq,gé@e,,lagd/ﬁlgg,afgr;greater

el ectrical inpedance than e first material; 10 the conposite nenber
having a first surface whamwh is adapted to be di sposed adjacent to one of

the wafer support, t hfr‘e R sﬁ&aé@%giﬂg frad@8¥dhd REonW@fafdrial ha®fd@ a thickness in
excess of 100A.

15
18. The insert of claim 17 wherein the composite member has a second

surface which is adapted to be disposed adjacent to another of the wafer support, the
outer member, and the wafer and wherein the second surface is made of the second
material having a thickness in excess of 100A.

20
19. The insert of claim 18 wherein the composite member has a third surface

which is adapted to be disposed adjacent to another of the wafer support, the outer

member, and the wafer and wherein the third surface is made of the second material
having a thickness in excess of 1004,

25
20. The insert of claim 17 wherein the second material is comprised of a film

layer.

21. The insert of claim 18 wherein the second material is comprised of a film

30 layer.

22. The insert of claim 17 wherein the second material is SiO;, and the first

material is one of SiC, AL,O3, Y03 and Si having a purity of at least 99 % Si.
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the first surface being made of the second material having a thickness in
excess of 100th. 15 18. The insert of claim 17 wherein the conposite nenber
has a secwpd3/osiamg ace which is adapted to be di sposed adj canisor/soiasmot her
of the wafer support, the outer nenber, and the wafer and wherein the
second surface is made of the second material having a thickness in excess
of 100th. 20 19. The insert of claim 18 wherein the conposite nenber has a
third surface which is adapted to be di sposed adjacent to another of the
waf er support, the outer nenber, and the wafer and wherein the third
surface i s made of t & Themsertiofisiairar § whereindie saepnd maferiakip 8K, 3nd theyfiris s of

100th. 25 20. The_. insert LAl +60,Whes5elaRink ePRdedipder kal 1S
conprised of a f"?alteﬂaﬁlsgrﬁeer.Sl(;f.ﬂzcgghe?'?:’nsert ao?l%c?gli%ﬁ] 18 ?/\herei n the second
material is conprised of a film 30 layer. 22. The insert of claim17

wherein the second L lserk 5¢ 037 yABEintchEeohipb e moMHeEk erall§ aftiarOf Si G
A1203. Y203 and S ﬂ?&?fﬁéﬂéﬂ’bﬁffﬁ"g%of i e e B 04

PCT/ US02/ 39118 i2shapdhe insert of claim 18 wherein the second material is
Si®2, and the first material is one of SiC, A1203, Y203 and Si having a
purity of at least 99 % Si. 5 24. The insert of claim17 wherein the
conposi te nenber is §&ride iiseryofalim| 18 whetein thiwsgpend materiaithas ajtHd@ess it ¢l ai m 18
wherei n the secoengess ?&gﬁ has a thickness in excess of 1,000A. 10 26.
The insert of cl%FM erein the second naterial has a thickness in
excess of 1,1W00A. 27. The insert of claim 19 wherein the second materi al

has a thickness in 5? ShE fReht &fclaqmqg%rein the second material has a thickness in
excess of 1,000A.

. 27. The insert of claim 19 wherein the second material has a thickness in

15 excessof 1,000A.

28. An insert for use in a process chamber having a pedestal, the insert
comprising:
a composite member comprised of a first material and a second material, the
20 second material having a greater electrical impedance than the first

material;

the composite member having a first surface which is adapted to be disposed
adjacent to the pedestal; and

the first surface being made of the second material having a thickness in

25 ) excess of 100A.

29. An insert for use in a process chamber having a wafer support with a
perimeter edge, the insert comprising:
a member having a generally annular shape and being constructed of a first
30 material;
the member having a top surface of a generally planar shape, a bottom surface
of a generally planar shape, an outer surface of a generally cylindrical

shape and an inner surface of a generally cylindrical shape;
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28. An insert for use in a process chanber having a pedestal, the insert
conprising: a conposite nenber conprised of a first material and a second
mat er i al ,wbDha/052@8 second materi al having a greater el ectripcaluSorpadance
than the first material; the conposite nenber having a first surface which
is adapted to be disposed adjacent to the pedestal; and the first surface
bei ng made of the second material having a thickness in 25 excess of

100th. 29. An insert tﬁe%erﬂj%?béu& zﬁaﬁé@ﬁ?ﬁlﬁceﬁ@ﬁt@ﬁfe chaniensh ﬁat\éﬁlfe@iaiéwport
with a perineter edge e Insert conprising: a nenber havi tg%%g ieneral |y

annul ar shape and be| ng cofiths inprr serpce is adjapqn @ithe vaafer SHPROFY RETImE mber
having a top surface of a,generally planar shape, a bottom surface of a
general I'y planar shape, an outer surface of a generall i cal. shape

and an inner surface ﬂ@fmﬁn@eﬁ@hﬁlhﬂvnéﬁ/Il‘iyi‘?ﬂ?ﬁac‘ﬁ‘fmg H‘éﬁé‘alyhfg‘}/‘ﬁ'\b BEAD48

PCT/ USD2/ 39118 the menbeg, pei pooAdARhSEnd PirefibrafRtRMimb&iahdiehaimser SO
that at |east” a part of the 1 nner surface is adjacent to th fer support

perineter edge: and the meiendrthe daverkeingdisppssg oa oregfdhe tap nd materi al

having a thickness in 5 Gﬁﬁxss%rﬂée,ég%eﬁsﬂ&aéaaﬁdmeuﬁaewuﬁa&eer el ectrical
i npedance than the first material, the layer being di sposed on one of the

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

30. The insert of clajm 39, W&t Gicthirh BE wher¥lind 18yed isuRpsRd of Bnoltitpbivde of the
.10 top surface, the bottom surface, the outer surfacesgl[}d t he i nner

surface. 31. IQ'hetOPHlS'&CG,%b®P@|SW@9W|SW¥ﬁ@q%?@F“ ¥Fsposed on
another of the top surface, the bottom surface, the outer surface and the

i nner surface. 15 32. The insert of claim31 wherein th ayer if di sposed
on another of the tdyd. s e insert oficlaim 3 phergindhe lpyex is digpR (98?%‘1’1‘%8 $8ce and

222 'm[‘”gr CS“LQZ‘S%p sitPace, EREbdHBR R0l bt RurdRe WhbtheinRerlshfadej r st material is

15 32.  The insert of claim 31 wherein the layer is disposed on another of the

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

33. The insert of claim 29 wherein the first material is one of SiC, AL, O3,
Y,0; and Si having a purity of at least 99 % Si, and the second material is SiO;
20  having a purity of at least 99% SiO.

34. The insert of claim 30 wherein the first material is one of SiC, Al,Os,
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;.

25
35. The insert of claim 29 wherein the layer has a thickness in excess of

1,000A.

36. The insert of claim 30 wherein the layer has a thickness in excess of

30 1,000A.

37. The insert of claim 29 wherein the wafer support has an electrostatic

chuck (ESC) with a perimeter edge and wherein the member is adapted for placement
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Y203 and Si having a purity of at least 99 % Si, and the second material is
Si 02 20 having a purity of at least 99% Si 02. 34. The insert of claim 30
wherein twe Bioseus material is one of SiC, Al1203, Y203 and@C$usShzsiing a
purity of at least 99 % Si, and the second material is Si02 having a
purity of at |east 99% Si 02. 25 35. The insert of claim29 wherein the

| ayer has a thickness in excess of i,000A. 36. The insert of claim30

wherein the | ayer has a,thick S_in._ex ) . he insert
of claim29 wher &% ’é’b%é?&apagzeﬁg&ptagﬁgﬁgénrqgrfeﬁuec%rloésﬁéa%?ﬁéo t%gﬁﬁgk ( ESO)

w th a perineterp&ageradgt. wherein the nenber is adapted for placenent 19
WO 03/ 054248 PCT/ US02/ 39118 in the chanber so that at | east a part of the
inner surface is adjacent to the ESC perineter edge. 38. An insert for use

in a process chanber 3saviAndnsert fumfigerin 8 pppess thapibehhaying® waferisvppes witkdge, t he
waf er support _bein dapted to.r I . | angi ng waf er
edge whi ch over h&‘ﬁ%&e?et’ ﬁgge’ &r fe%%%§%¥€el%eérﬁ?gnt§c{tg?&\égggﬁ '?: ﬁlég%‘r;%agrt

conpri sing: a fiswthanginhenfecaigs twhich peahanis hawafst suPp@; petinkoR edePbg ingertl Si
having a purity of at |east 99 % Si; 10 a second nenber constructed of
Si02; the first SWPEEEond nenbers bei ng di sposed adj acent to one another;
the first and second afimstmembebeinstucted aforech! Sz, AWQac¥sMband Sirhavinga pertirber so
that at |east a part of orggat%‘a td%a H%rst and second nenbers is spaced from
t he overhangi ng wafer edge; anét 5/° e second nmenber bei ng adapted for

pl acenent ini1ohe chanbetordonentbat coastrucedsfSiOx part of the second nenber is

vt or edge. 30, A progel f s REAbk e Prin BBl RIE TR} Wodh” "ON01 N0
fl uorine-contai ni ng tAOfipt awsecoad thembers byngadaptedfor plagement invlietchambgsee | net er
edge, the wafer support b%ixa'?gt least a part of one of the first and second members is spaced
from the overhanging wafer edge; and
15 the second member being adapted for placement in the chamber so that at least
a part of the second member is adjacent to one of the wafer support

perimeter edge and the overhanging wafer edge.

39. A process kit for use in a process chamber having a fluorine-containing
20  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
25 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 having a top
30 Si0; surface having 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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adapted to receive a wafer having an overhangi ng wafer edge which overhangs
the perineter edge of the wafer support, the process kit conprising: a top
ri ng haviwg oa/osi2kg con top surface adapted to face the pl apca/Ean3Tiesove
fluorine fromthe plasma, the silicon top surface having an inner 25
perimeter edge adapted to be spaced from-and to surround the overhangi ng
waf er edge when the wafer is placed on the wafer 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 having a top 30 Si02
surface having a thi akness prateskites slainf 391\0ikAsin tit inserasng @p Siktsurdave efso whi ch

is adapted to be positioned ynder .and .spaced from.t oLV ing. waf er
edge and to el edBrieEsp PWP%%‘E‘P?? ¥ Ifei%s‘%@neeg ﬁ%ﬁ‘iﬁlﬁtﬁ me\t}gq %l?g szlgfggibgrsg%c}téﬁe

waf er support. 28ndEeiiRéétzdgsdhdlekposedI0 He3Bb8. 40. The process kit of claim
39 wherein the insert ring top Si2 surface al so includes a portion adapted
to be positiosned adj acent to the top ring silicon top surface inner

peri meter edge and exposBe fracebstkit qfklasmts whereift the Tivert pnpbases ikt of cl ai m 39

wherein the insert, ring.has an inner ..cylindrical .S ving a

t hi ckness in exc®: dr&?lagﬁ_‘gesuﬁgﬁ%ll?vglééﬁlp%e?s&n%xgggﬁgsﬁ?oggzdggfa@gdﬂeg@gnt to the
waf er support pepdsitihedadpoge toathelwifer st perimatet gdge asi b aleetrivally insulateghe 1 ng
fromthe wafer support.. 10 .42. An apparatus for processing a senm conductor
waf er, conprisi nger Pedt B FPPEsi de wal | connected to the bottom

wal |, said bpjtomand side walls formng a cavity; 15 a wafer support

menber having & generdi | 55 BRI aRASE AR B e RRe B RER, KbEling? 0% Ty
mat eri al ; . abottom wall;
a side wall connected to the bottom wall, said bottom and side walls forming a
cavity; .
15 a wafer support disposed in the cavity, said wafer support having a perimeter
~ edge;
a member having a generally annular shape and being constructed of a first
material;
the member having a top surface of a generally planar shape, a bottom surface
20 of a generally planar shape, an outer surface of a generally cylindrical
shape and an inner surface of a generally cylindrical shape;
the member being adapted for placement in the cavity so that at least a part of
the inner surface is adjacent to the wafer support perimeter edge; and
the member further having a layer of a second material having a thickness in
25 excess of 100A and a greater electrical impedance than the first
material, the layer being disposed on one of the top surface, the bottom

surface, the outer surface and the inner surface.

43. The apparatus of claim 42 wherein the layer is disposed on another of

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

44. The apparatus of claim 43 wherein the layer is disposed on another of

the top surface, the bottom surface, the outer surface and the inner surface.
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t he nenber having a top surface of a generally planar shape, a bottom
surface 20 of a generally planar shape, an outer surface of a generally
cylindri cab o3obgpe and an i nner surface of a generally cylPcadrSoradiighape;

t he nenber being adapted for placenent in the cavity so that at |east a
part of the inner surface is adjacent to the wafer support perineter edge;
and the nenber further having a |l ayer of a second material having a
thickness in 25 excess of 100A and a greater electrical inpedance than the

first mterial, the Iayer bei n di ose t.h t he
bottom surface, the4dut étlheéltﬂa% QWH‘ h efeﬁhtg?i) ﬁr’?%ﬁ@(g&fg’%gﬁﬁ%%gpparat us
of claim42 whergi @y blificé, Weottbrd sﬂfa‘éﬂ@&&ﬁlt@ﬁlxrﬁn@iﬂd&hemﬁﬂ s@fice.he top
surface, the bottom surface, the outer surface and the inner surface. 44,
The apparatus of claim43 wherein the layer is disposed on another of the

top surface, ¢he bot 4em merappesus dflaainﬁ)m ®herain tfedfte narediak ik end of 87, Ad1sf ace.

21 WD 03/054248 PCT/ USO2/ 39118 . 45 e .appar at erein the
| ayer is di spose‘é?%ﬁn‘hﬁ&aﬁé?a@fmyf’#é 8895/53 acflle{ﬁe s;%% g?ﬁt{naﬁésn@f ace, the

outer surface angdyihpe phityeratgessf®eesior 46. The apparatus of claim 42

wherein the first material is one of SiC, A1203, Y203 and Si having a
purity of at least 99 % Si, and the second material is Si02 having a
purity of at |east 99%8'[1%MusammmppahatiushedﬁstmmriaiiasnwfeSri@iAiz@he

first material is one of S 1Q,,¥2Q3_a A rlty of at
| east 99 % Si0 a‘ﬁ@ﬂaﬂ‘és’s@&’é‘ﬁdp%?@??ta\‘fasﬁgg égbﬁmﬂﬁa%c?\g at'%&rl ty of at |east
99% Si 02. 48. ThgvapRPuAywS adtastI® 81042 wherein the |ayer has a thickness
in excess of 1,000 15 49. The apparatus of claim 43 wherein the |ayer
has a thickness in excess of 1,000A. 50. A nethod for assenbling an

apparatus for use In&emmecupgmmoasfmgawhaﬁmphdamhasmﬁucmmmememgoft he
steps of: providi n&) process chanber having a chanber cavity; providing an
el ectrostatic chtf ESC) for holding a wafer in the cavity; and

15
49. The apparatus of claim 43 wherein the layer has a thickness in excess of

1,000A.

50. A method for assembling an apparatus for use in semiconductor wafer
20  processing, comprising the steps of:
providing a process chamber having a chamber cavity;
providing an electrostatic chuck (ESC) for holding a wafer in the cavity; and
positioning an insert adjacent to the ESC, the insert comprising:
a composite member comprised of a first material and a second
25 material, the second material having a greater electrical
impedance than the first material;
the composite member having a first surface which is adapted to be
disposed adjacent to one of the ESC and the wafer; and
the first surface being made of the second material having a thickness

30 in excess of 100 A.

51. The method of claim 50 wherein the composite member has a second

surface which is adapted to be disposed adjacent to the other of the ESC and the wafer
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positioning an insert adjacent to the ESC, the insert conprising: a
conposite nenber conprised of a first material and a second 25 nateri al

t he secomwomanenital having a greater electrical inpedancecThenz/sdies first
material; the conposite nenber having a first surface which is adapted to
be disposed adjacent to one of the ESC and the wafer; and the first
surface being nade of the second material having a thickness 30 in excess

of 100 A 51. Thg:WeabRAhOc&lidimES Wi Leihs sdcbi BasRO Sty /Mithess has a
second surface which Is adapted to be di sposed adjacent to the other of

the ESC and t he sxassepf 190A-W0 03/ 054248 PCT/ US02/ 39118 and wherein the
second surface is made of the second material having a thickness in excess

of 100 A. 52. The nethod of claim50 wherein the first. surfac s.conpri sed
of afilm 5 layer. 53. Tisansthadipbglain 5%‘1"%?‘?}{’%%}%@‘} ﬁ‘stcﬂ’@p’?ﬁesgtaglr‘fh second
surfaces are scogpyised of a filmlayer. 10 54. The nmethod of claim 350
wherein the second material is Si02, and the first material is one of SiC
A1203i Y203 and Si having a purity of at least 99 % Si. 55. The nethod of

cl ai m 51 wherei n t he s3ecopdndmddticRim 5 SwiiréR theaid abd\@cdridrsaifacemirer i al i s one
of SiC, A1203, Y203 and Si_having a purity of at least 99 % Si. 15 56. The
nmet hod of clain1QNPWMﬁQQ§aﬁhP#€mbonposite menber 'is generally annular in
shape. 57. A nethod for assenbling an apparatus for use in sem conduct or

waf er 20 processing, conprisjng.the eps .of. proyidjng.a.process chanber
havi ng a chahkber caviXy; %V?%gﬁﬁhﬁngéngmgﬂﬁﬁgFPxFﬁF“ﬁdfﬁ@hdmgaﬁafer in
the cavity, the paffitesdRAEbf SiTaX,00 YBOP&idiSihiveig £igie; ofanldagp98 %t Sioni ng an
insert adjacent to the wafer support perineter edge, the insert 25

conpri si ng:
55 The method of claim 51 wherein the second material is SiO;, and the

first material is one of SiC, Al;03, Y;03 and Si having a purity of at least 99 % Si.
15
56. The method of claim 50 wherein the composite member is generally

annular in shape.

57. A method for assembling an apparatus for use in semiconductor wafer
20  processing, comprising the steps of:
providing a process chamber having a chamber cavity; ‘
providing a wafer support for holding a wafer in the cavity, the wafer support
having a perimeter edge; and
positioning an insert adjacent to the wafer support perimeter edge, the insert
25 comprising:
a member having a generally annular shape and being constructed of a
first material;
the member having a top surface of a generally planar shape, a bottom
surface of a generally planar shape, an outer surface of a
30 generally cylindrical shape and an inner surface of a generally
cylindrical shape; and
the member having a layer of a second material having a thickness in

excess of 100A and a greater electrical impedance than the first
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a nenber having a generally annul ar shape and being constructed of a first
material; the nmenber having a top surface of a generally planar shape, a
bottom swofiaost2e8 a general ly planar shape, an outer surParasot/3a180
generally cylindrical shape and an inner surface of a generally

cylindrical shape; and the nenber having a | ayer of a second materi al
havi ng a thickness in excess of 100th and a greater electrical inpedance
than the first 23 WD 03/0542 té’@i%UfﬁQ%{&%ﬂgld@spoﬁfo%h@éméthﬁsdrﬁwnhebel ng
di sposed on one of the top surtace, thé bottomsurface, the_outer surface
and the inner surface. 58. Théotiem Risficethecuisr e WSICIPET SHE P ayer is

di sposed on another of the 5 top surface, the bottom surface, the outer
surface and the inner surface. 59. The nethod of clajm58 wherein &lhe | ayer
i s di sposed on anot héB. offhe method efislaim 57 sbereinithedayss isdisppsed op apather ORle o ut er
surface and the {Eaﬁfacélﬂ{efb%ﬁ&n Jr@ac@%eoﬁ@?sﬁfﬁ%@ﬂﬂtﬁgmﬁér@hﬂﬁég wherein the

| ayer is dispose ed’ on anot her 1‘*s the top surface, the bottom surface, the
outer surface and the inner surface. 61. The nmethod of claim57 wherein the
first material is onagof NBe @er iPdipdseddnRbbthdrbf e at

| east 99 % Si, and tﬁg sgg%ngmﬁiﬁtgg%ug%@%elﬁioz 1 havfp'r? a purity of at

| east 99% Si 02. ©R surfdee thechotiom surface,|thy ontes Surfgse andh the oA €t material is
one of SiC, A1203, Y203 and Si having a purity of at least 99 % Si, and
the second material is Si02 having a rity of at ast 99% Sj.02.: %0 63.
The nethod of0cl ai m 5¥. mm@qﬁhqdwéch@y%rwlmwﬁwﬂwﬁ op anothet&f

1,000,. 64. The @58‘?’% gﬂ uéfcthH@&ﬁér@uﬁfJ&eaﬁmeﬁm&@&rf&et hi ckness in
excess of 25 1, P85 A e for processing a sem conductor wafer,
conprising: providing a process chanber havi ng a chanber cavity; prOV|d|ng

a wafer support having atpehkdbd &cladf 92 whbenataitashtérl BWRPSHSICS AlO;,
Y,0; and Si having a purity of at least 99 % Si, and the second material is SiO;

15  having a purity of at least 99% SiO..

62. The method of claim 58 wherein the first material is one of SiC, AL,Os,
Y,0; and Si having a purity of at least 99 % Si, and the second material is Si0O,
having a purity of at least 99% SiOs.

20

63. The method of claim 57 wherein the layer has a thickness in excess of

1,000A.

64. The method of claim 58 wherein the layer has a thickness in excess of
25  1,000A.

65. A method for processing a semiconductor wafer, comprising:

providing a process chamber having a chamber cavity;

~ providing a wafer support having a perimeter edge and adapted to support the

30 wafer in the cavity;

providing an insert for use in the process chamber, the insert having a
generally annular shape and being constructed of a first material, the

insert further having a top surface of a generally planar shape, a bottom
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30 wafer in the cavity; providing an insert for use in the process chanber,
the insert having a generally annul ar shape and being constructed of a
first natwoicalos42ahe insert further having a top surface ectasgzpsmanal |y

pl anar shape, a bottom 24 WD 03/054248 PCT/ US02/ 39118 surface of a
general ly planar shape, an outer surface of a generally cylindrical shape
and an inner surface of a generally cylindrical shape; the insert being

adapted for placement in B RGEraBPp1idanth ﬁaﬁ&tsuaac%ra &krallpe i nner
surface is adjacent to thé%?er suﬁﬁ%;r)% Sg%firret er ed gnd tﬂe i nsert

further having a | ayer of caluﬁeﬁﬁhﬁpﬁﬁtdénll‘mefﬂlé@?erﬁ%eﬁqﬁ?l l@ﬁ\é‘%‘ca iShBPEx ces s

of 100A and having a greatﬂ?é'ms%h%&hé h&ﬂied'fde?a@é%ﬁ%@m th\@HAmMb& Qo tat Silleab@t €ri al ,
the | ayer being di sposed on one of surface, the hottom surface,

the outer surface and the |nnePaﬁ°f@‘e§mef °eléﬁ@ai9pfateﬂ}?g’“atfﬁé“%élf‘er onto the
waf er supports 66. The met hod rinfete? kAP eGmdwherein the layer is disposed on
anot her of the top surface, e bottom surface, the outer surf%gqﬂand t he

i nner surface. 15 67. The %ﬂﬁé@@?‘@vwgmlwfw&nﬁ“iaﬁé‘a hayiog athickyessnosed

on another of the top surfaceme‘ka%s9101"00,52%@var@%%teaﬁeh@le&ﬂ&aﬁm&ﬁﬁcaCe and
the inner surface. 68. The nmethod of claim®67 wherei n iplda PB?"@-EQ sposed

on another of the 20 top surfﬁ’é%meﬁ%nﬁﬁﬂﬁlofﬁféiyﬁ%’ég face

and the inner surface. 69. Them‘ﬁ%&x‘@&@ 18 bottbRI sRERS, mbﬁftﬁlsﬁtfécbendﬁyﬁﬁmhas a
t hi ckness in excess of 1, 000A. 25 70. The nmethod of claim 66 wherein the

| ayer has a tlRi ckness in excesé“f@f’e’ap 000A 71. An insert for use in a

process chanber adapt@%ﬁgmmfe;@m@memm ske chanber having a wafer
support adapted to recelve a silicon wafer ﬁavi ng a perineter, the chanber

further having an outer menber adapted to surround the wafer support, 30
the insert conprisinggs The method of claim 65 wherein the layer is disposed on another of the

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

15
67. The method of claim 66 wherein the layer is disposed on another of the

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

68. The method of claim 67 wherein the layer is disposed on another of the

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

69. The method of claim 65 wherein the layer has a thickness in excess of

1,000A.

25 70. The method of claim 66 wherein the layer has a thickness in excess of

1,000A

71. 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,

30 the insert comprising:

25



25 WD 03/ 054248 PCT/ US02/ 39118 silicon insert nmeans for providing a
surface conprising silicon around the wafer perineter, said insert neans
bei ng adawpDaed/osa24pr ot ect the wafer support from contacti mgTiuse2/ptiasma; and
i nsul ation means for insulating the insert neans against electron flow
between 5 the insert nmeans and one of the outer nenber, the wafer support
and the wafer, said insulation neans conprising a surface |ayer of Si02

di sposed on said i nsefjic ARG meE [rivitingh duffh@kbmpasingsilkes estndthe | ook. 10
72. The insert of claim 71 wherein the surface Ila}‘)éer of, Si 02 has %fﬁ
HheeRE (o

thickness in excess of 1¥afopRerimeter, sald inssp Freans RemE GHlanie) th groke

process a silicon wafer h@yﬂpaﬁﬁ%mdﬁﬁ&@rngmrﬂlm,a’nd conprising: 15 a process
chanmber having a chanber cavity; .neans for hol di ng t. he V\%f

! ! . er, i n t he
cavity: silicon insermsuision&epssforipsylanng the ngerd prans AgAshARTIOR 1Ry P81 on
around the wafer perinmet gfeinfRintbahd 1B bhe G Gutdd Sich@erathaMat sipporpaat ect t he

hol ding neans from contacting the, pl asma; 20 insulati oré}. nqans fffﬁé
i nsul ating the insert. nmeanke Weh 17 eater PGHNSCPPRPTBARER® Pe*iHdert neans

and the hol ding means, saighyhdadeh adid REriBaRSandt@VIRE b Sidkgesa imaxtdsaol | ayer of
Si 02 di sposed on said insert neans and having a thickness in excess of .
100t h; and neans for igniﬂﬂﬂ@-the pl asma. 25 74. The apparatus of claim 73

further conprising a second insulation neans for insulating the insert

econd Tmsul 401 on means COIMESPRGRR LvHLer SFe Br e Sorarp BBy
sai d insert nmeansg, akdssRayoosk.a thickness in excess of 100A. 30 26 WO
03/ 054248 PCT/ US02/ 39118
73.  An apparatus for using a plasma to process a silicon wafer having a
wafer perimeter, comprising: -
15 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 insert means being adapted to protect the holding
means from contacting the plasma;

20 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; disposed on said insert means and
having a thickness in excess of 100A; and

'means for igniting the plasma.

25
74. The apparatus of claim 73 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 comprising a surface layer of SiO; disposed on
said insert means and having a thickness in excess of 100A.
30

26



75. The apparatus of claim 74 further conprising: an insulating ring
adapted to be positioned adjacent to the insert neans; and a third

i nsul ati owormsane48 or i nsul ating the insert nmeans agai nst ecCa#atsopsolis ow 5
between the insert means and the insulating ring, said third insulation
means conprising a surface |layer of Si02 disposed on said insert neans and
havi ng a thickness in excess of 100A. 76. The apparatus of claim 73 wherein
the surface layer of Si2 has a 10 thickness in excess of 1,000A 27

75. The apparatus of claim 74 further comprising: -
an insulating ring adapted to be positioned adjacent to the insert means; and
a third insulation means for insulating the insert means against electron flow
5 between the insert means and the insulating ring, said third insulation
means comprising a surface layer of SiO; disposed on said insert

means and having a thickness in excess of 100A.

76. The apparatus of claim 73 wherein the surface layer of SiO; has a
10  thickness in excess of 1,000A.
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