WO 01/ 73822 PCT/ USOL/ 09819 PROCESS KI T PARTS AND METHOD FOR USI NG SAVE
FI ELD OF THE | NVENTI ON The present invention relates to a part whichis 5
used i n seooowselct or fabrication processes, and nore papCT/mebia9BY, to the
use of a part having a visual indicator which identifies the end of the

part's useful life T I ] duct or device
is formed by | ayer?%%%%%%r%%%é%ﬁﬁé%cﬂ bed
pattern. Popul ar nethods for depositing sem conductor |ayers include
physical y POsLt i hem cal vapor deposition. Wile these
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may cause wafer contam nation. Accordingly, in order to reduce this type

of contam nation, chanber surfaces nust be periodically cleaned 25 or
repl aced. BASKERAUNR PR-THESINKENTION| c| e processed, such part repl acenent
shoul gy be m ni m zedAaaem%saauegowasesiaéeiss sbrRLaTb dla;QE'.r.elﬂ@Chm que for
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rings 30P6ﬁ§1§§5ﬁét98§sb?meﬁeﬁ@éfblﬁﬁy éﬁhé@ﬁﬂ&d&éf”ﬂ%ﬁ%ké'fHEﬂd&é
chanber for cleaning or replacenent ically, once reroved fromthe
chamber, phpeésal k@Pozﬁaﬁﬂesomél@me@%dcmral%brf@mlbrdemp%lfcm cal

sol ution ki gheRLEDCS:bBEsLEROSLL CleFRLEIYE! £d5 OF) I CediAfd i off

Addi tionally, some conponents may require bead bl asting or
15 material that deposits on surfaces within the deposition

chamber other than those of the substrate may tend to flake
or crumble from chamber surfaces as the chamber thermally
cycles (e.g., deposition chambers are heated to temperatures
typically between 150°C to 500°C during wafer processing,

20 and allowed to cooi between sequentially processed wafers),
particularly when a significant amount of material has
accumulated. Such flaking or crumbling may cause wafer
contamination. Accordingly, in order to reduce this type of
contamination, chamber surfaces must be periodically cleaned

25 or replaced. To reduce the cost per article processed, such
part replacement should be minimized and cleaning procedures
simplified. One téchnique for simplifying chamber cleaning
is to use process kits (e.g., chamber components such as
shields, pedestals, shutters, collimators and clamp rings

30 (as described below) which may be easily removed from the
chamber for cleaning or replacement.

Typically, once removed from the chamber, process
kit parts are cleaned via submersion in a chemical solution
which etches the deposited material from the part.

35 Additionally, some components may require bead blasting or

other abrasive techniques to physically remove deposited
1



ot her abrasive techniques to physically renove deposited 1 WO 01/ 73822

PCT/ USOL/ 09819 material fromthe part.. Both chem cal and physical renoval
of deposiwedi/materi al s i nevitably renpves (e.g., etches opPCTHk@smvsivanway) a
portion of the part s surface. After several cleanings, a portion of the
art's surf be re ved to 5_t xtent 1hat_t art. no Ion er falls
\F/)\Athl n thg‘aﬁﬁﬁéé Froﬁc'é BtBBT & dll?r‘éﬂ% ‘gth%m ?a)fe n%é?rlﬂy%ocfae]ra"h %equi red
for the pdr Hebesﬁ)EéﬁOﬂhﬂtefSalﬁtBﬂ‘ﬂdﬁﬁtélblmtrérﬁb\(@s g(e @ Clétghed iclg shoul d
uni formy Eress a vvager agai nst t e susc tor, e gerﬁ[%t{l%should

uni f or m yPCBFEP 2WHAt ef ' BOpbt PirePer Coti§ ab?e s aitey SHitt t er

shoul d unifieafiti gkl ogkpotlepesi éﬁdtmtlﬁéi‘@isfém&% trddyn il feargBiad &ic. ) -
Accor di ngl ?/1 a Eart ich is out of tol eranc ﬂ%ul d be i rmedl ately
repl aced. tPe PECEREf HRaFt TS %%EEr%‘Pe]r?/n%%’f WhdtHerthe mapgs é’dfned

part is odtcebthpleranaénsPens {90l &r ansest af &1 Sfdrede) tensidd fdx determ ne
via vi sual |nspect| on. Therefore, aradi gns such as a naxi me nunber of

cl eani ngs EREOPRBReBO bYer §PER ot BF nin bendes %&?‘ftl% el oy Lla®hever, as,

the amouptngf sHB&%' &hi FSPRYE UoPYs a8 hykt &AM Gk EVC | th dTBM A AD
consi derably, enploying a reconmended nunber o cleanlngs per useful life

(e.g., ealh paPe mdjIbehepbdnepifeymly | pesr g sqfer's PewHEtREt f bei ng

di scargled ik fathey 8hEcBEi hha SMACEEPNGhou BRGNS, QRGN HASLK T epl acement
i ncreases wafer processi ng costs, manufacturers often resort to time 25

consuni ngdﬁﬁpﬁéF@Qymﬂ’é?ﬁb@I £V Ger bRl SUTEACEDareta®ith calipers or
ot her maﬁEESE‘E%gNO' ﬁé’r@%ﬁi@%nfs"‘@@tt.r@f @ol&gérf %Ss}%{,’ild)fb d ol erance.

However, netrol ogy are tiIme consumng a I nt ensi ve whi ch
makes thehﬁ@@éw‘yelm r@@h@¢$@es 30 Accordingly, there is a need for an

I mproved  method angd.appagake$chot 6t SE&LPL D1 WNGL DS m PO DEES K4

15 cleaned part is out of tolerance. Part tolerances are often
too small to determine via visual inspection. Therefore,
paradigms such as a maximum number of cleanings, followed by
discarding of the part, are employed. However, as, the
amount of material removed by each cleaning cycle may vary

20 considerably, employing a recommended number of cleanings
per useful life (e.g., each part may be cleaned five times)
results in many parts being discarded while they are still
functional. Because each part replacement increases wafer
processing costs, manufacturers often resort to time

25 consuming metrology methods such as measuring a part with
calipers or other measurement tools to determine whether a
part is out of tolerance. However, metrology methods are
time consuming and labor intensive which makes them costly
alternatives.

30 Accordingly, there is a need for an improved
method and apparatus for determining whether a process kit

part is out of tolerance.
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part is out of tolerance. 35 2 WD 01/ 73822 PCT/US01/09819 SUMVARY OF THE
| NVENTI ON The invention provides a process kit part that has a visual

i ndi cat owdor/msez in a surface that is to be subjected to BRCTUREAI8TYY
process. Specifically, the invention provides a 5 recyclable process kit

part nmade_of a maEErr il §n§ hgvi ng a first surface that has a first
eIevatio,S G dinthe first surface, the mark
ext endi ngThe ansefoien epeyalden, a Weseeds tier hrsd aflea: hefsveerriidumlf i r st

el evation,aad the s conddlo el evat#on ishada ted ggech hat the mark is
Visibl e UHBAECAROT AFGERIES o t HWRTETT atNTS TR P (FEMEHEDAT Bo as 1o
make the paehniRGr p¥oodés Of $BéEl BIELl 1T hervéd sitdter it Brdvidamy de a mark
whi ch _extends above the main surface of _the art, or a mark which extends
bel ow> heT RE¥il8B £aRECOFSE HEL A PHHT tTa4ReCStF uct ure conprising the mark is
eroded duphp8righ caghdthat ey &4 05 Bt OdutfecdBitat ha eparitdgnal to the
erosion of the surfaces of the part which when sufficiently eroded yield
an out of {8Vakafee %‘&‘Ft? WP éﬁ‘@ﬂ %%‘f‘?ﬁf%l gt _tt}'kﬁ gt e 7% ovi des a
20 processhadmsPRNMEREHB & €O AbdSohdee]lVMdY e wiRdteifNthe Performng a
process therein that results in deposition of material on the inventive
part. Thedd#spaarecherueeritlre thirstiglevabin ambihheEadfichtive part (such
as Viig ane@LGHt i BhOEESSAANHOT s@cpedth bl @asd i G-PraCc eSS Y GhhdiasWd s in 25
erosion of the part surfaces and the mark, and the part is determned to
be wi t hi naneveE apf ethaseat emia hel s Rneved | Srem | they Pagt PSS d° t he
present | fugal {48 BaPArheLATY Rour Wk Cldyerlat e m netl LA R diaher ance,
and the use of 30 ??me c%nsgym ng netf%(%oegy met hods I s rég%ucelzﬂal%breover,
when may be a mark which extends above the main surface of the

part, or a mark which extends below the main surface of the
15 part. The structure comprising the mark is eroded during
cleaning; the erosion of the mark is proportional to the
erosion of the surfaces of the part which when sufficiently
eroded yield an out of tolerance part.
A preferred method of using the part provides a
20 processing chamber which contains the inventive part, and
performing a process therein that results in deposition of
material on the inventive part. The deposited material then
is cleaned from the inventive part (such as via an etch
process and/or a bead blasting process) which results in
25 erosion of the part surfaces and the mark, and the part is
determined to be within tolerance based on the mark's
visibility.
With use of the present invention a part can be
quickly determined to be within tolerance, and the use of
30 time consuming metrology methods is reduced. Moreover, when
the inventive mark's visibility is not clear, an operator is
on notice that the part may be out of tolerance, and costly
defects associated with out of tolerance parts may be

avoided.



the inventive mark's visibility is not clear, an operator is on notice
that the part nay be out of tolerance, and costly defects associated with
out of toveonamse2 parts nay be avoided. 3 WO 01/73822 PCT/ 2SOUAQIBEO® O her
, features and advantages of the present invention will becone nore fully
apparent fromthe f é{aowi ng. detail ed (ges rirg)éi on_ of tte pref er rted

enbodi nents, the a§ Rtied E‘F%T‘Wée%n%n ha ‘é%co%%%%y?%g ?Rﬁ‘??gesr? 5 BRI EF
DESCRI PTI O &t Tdi DRAW SO Grord A walldy Idbeaeeres tivonvittie ded lawsinde

el evationgl view, respectively,_of a visible r rtiqgn of . a recycl able
process k??t%hf?dc%%?$ﬁm%h°? P o cT c%?ec%ee{/ﬁ{ae"%%ﬁ‘%q%ﬁ' ect of the

i nvent i onapbéffed 2AL &t 2dhd@rthe d@fomnbany ang drasiidrys.el evational view,
respectively, of a visible mark portion of a recyclable process kit part
confi g‘med in accordance with a second aspect of the invention; 15 FIG 3

is a flowspregrepscsebrion noresen ibrAwINGS | Nnventi ve net hod of determ ning
part tol erance; FIG _4A and 4B_are schemaiic cyross-sectional views of a

processi ng chanber E0%P ghf edf ot B p?%2 1  afOR apbFW G5iti%h; 20 FIG 5 is

a schemat £Le¢a O5ENSEGH &Rl red e Of vl y Prof e SHing mika ek @ardie &F f or
chem cal vapor deposition; and FIG6 is a schenatic side view of,

addi ti ona® TRFYEERRLIKIRTITIRT kHatPHely TRPMUBH G HhOvatRace st cs. 25
4A- 5B.0 DEJAFLED: DESCRVWPT ON K& iiFeRREGERRED EMBODI MENTS 30 FIGS. 1A and

1B are a top view and a side elevational view, respectively, of a visible
mark portion of FIGS. 2A and 2B are a top view and a side

elevational view, respectively, of a visible mark portion of
a recyclable process kit part configured in accordance with
a second aspect of the iqvention;

15 FIG. 3 is a flow diagram useful in describing an
inventive method of determining part tolerance;

FIG. 4A and 4B are schematic cross-sectional views
of a processing chamber configured for physical vapor
deposition;

20 FIG. 5 is a schematic cross-sectional view of a
processing chamber configured for chemical vapor deposition;
and

FIG.6 is a schematic side view of additiomal
process kit rings that may be used in the chambers of FIGS.

25 4A-5B.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

30 FIGS. 1A and 1B are a top view and a side
elevational view, respectively, of a visible mark portion of
a recyclable process kit part lla configured in accordance
with a first aspect of the invention. The part lla has a
visible mark 13a comprising the word "OK". Although the

35 wvisible mark "OK" is preferred as its meaning is widely

4



a recyclable process kit part Ila configured in accordance wth a first
aspect of the invention. The part Ila has a visible mark 13a conprising
t he wor d waxi/7382¢ t hough the 35 visible mark "OK" is prefePCPUS@IBLIS

meaning is widely 4 WO 01/73822 PCT/USOL/ 09819 recognized both in the

United States and road, ., an Vi sj bl rk (e.q. | ine, synbol, word,
letter, nﬁﬁﬁgg?lz§%glﬁ%€hnh’§/ %]%eeqﬂﬂtbﬁfidg.@ e%hofaﬁiiaﬁoﬁ??éfe di ments of
FIGS. 1A andiBBe mdiekVisiPl g aulknd3asymbdl | eeRssed dmdde:, mudeai,fically,

the part i]Ja has a first surfage 15. The fjirst surface 15 has a first
cl evati onSPaRF LaBRY e b LSS B A8 AP V1 SF TR Sftfands Lo

second el py@ti ona &€@resentied Bysivne fedk T di stancaedddedhadrat ween the
first elevation and the second elevation (i.e., the mark's 10 depth) is

adapt el stRRCthifathy: nElrk B3R 138912 St S fafRum: offfaterial is

renmoved fEopsthgupPade SPS A8as Oa NBKEst tdMeRA for |Fegieaddit itbyofl i@l er ance.
Met hods for formng the mark 13a will be readily apparent to those of

ordinary Bki|andnthfevisible marksl iz Sefeiindq & Fecand 9ley@tioRechani cal

means, et EQEPQsen@E&-]M?rlirlerEﬂj e FRStaPH drive MWl OV NHA WS Whech has the
visible mark formed therein. The mark's depth nmay be selected by naking a
first refétentechayathen iRt Hee mesonq MRAYRE T i riste reftdiem@akd&pt h)

formed thgegin) apd 28,560k esténdcide did Stahef eIence Padih il rghean ng
process which a non-reference part is to be exposed. The first reference

part is pREPERELPY Bxpestal ths arenonRd o ydiePani shas|teamakg process.
After eachheygher t{ea VhSAP {1 &y A E&Id%fegrﬁn%%n'l s noted, and the parts

critical surflaces are 25 neasured to e whet her the reference part
is within tolerancdetlrpls farafewningepheananpl byedvibl deg ergadilysecond

ref er encea geplind ofo A HBLK SOTIRM AP SA%NGn NEETRACE MR as2Nd 1O
repeat the process described above

15 scribing (e.g., via laser, mechanical means, etching,
etc.)or, for die cast parts, employing a dié which has the
visible mark formed therein. The mark's depth may be
selected by making a first reference part having the mark
(having a first reference depth) formed therein and

20 subjecting the first reference part to a cleaning process
which a non-reference part is to be exposed. The first
reference part is preferably exposed to a number of cycles
of the cleaning process. After each cycle the visibility of
the mark is noted, and the parts critical surfaces are

25 measured to determine whether the reference part is within
tolerance. This data can then be employed to select a
second reference depth for a mark formed on a second
reference part, and to repeat the process described above
until a mark depth is determined which results in a mark

30 which is visible until an amount of material is removed from
the part so as to make the part nearly out of tolerance.
The optimal mark depth will vary based on the material of
which the part is made, and the cleaning process to which
the part is subjected. For example, a mark depth of 4umhas

35 Dbeen found appropriate for a deposition ring (described with

5



until a mark depth is determi ned which results in a mark 30 which is

visible until an anmbunt of material is renbved from the part so as to nake
t he part wear/t3g2nut of tol erance. The optimal mark dept h nCTAUSMaMgidbased on
the material of which the part is nade, and the cl eaning process to which

the part is_subjected._For anpl e, rk depth of 4. mhas 35 heen found
appr opr i aF@fFB?hﬁedEﬂo}gi[(lgi oﬁ(rlﬂ%ge (%és%nﬁ%]d“&ﬂ taﬁlé RANB T 27 S 1cal

PCT/ USO1/ 808%9cer ebtecatceet 6f Fd @05 m nbflem of dpdainiisg spwlintdvi ng a
critical surface tolerance of 0.005mfroma specified optiml neasurenent.
FI GS. 2A BAASYBEPRta top view and a side 5 el evational view, respectively,

of a visible mark pertEon2afand 2ECy¥Eé k| EoPproLe&ssatkdta Idfugpart confi gured
in accordance wth_a second aspect of the_invention. Like the part of

FI GS. 21A SHhEVZBIORAL B2V | FESPRetvei%i i daficiBle NgipmaGtien ”E wor d
"OK'. Howgveeeydnhbke }%(P@cé@é keDf F15Dad® ddhBighAR thedmidaRicd GS. 2A

and 2B is a raised mar Specifically, the part |l b has a first surface
15. The VYiEBtasaprare asrees @f riherinyertionn redieddit &My dine B,

and the vigghl e1RBaKa 18D, exiendsrf 0L B SeeOn vl suld ok rK epesented by line
E2. The distance (El-E2) between the 15 first elevation and the second

el evat i oncpmpEisingethgrrosd Wbt h) Hawenript aih kil thmtmatie afaflGE3b i s

vi si blee UDhi hn@nipanPHOtmQfk "BE et . | a VA {4 Qnine Rl dd b so as to
make the part |lib nearly out of tolerance. Methods for formng the mark 13b

will be rémgfiyicabluppherrary IHodwwfa ckisfarsuriade 5 t fdert, such as
enpl oyi ng e ape t Vi Si ' ' opri ate
%Eﬁrg{: sw&P%%Q n%s s VA StOL & E{%&&dﬁgér#}ﬁ%%&ed Be lqb%%r

dept h of e mar . e referent as described above.
FI G 3 isEd faod thagvislpbefnark nlesextidndy th a 2dandtliev@ themhod of

using thergﬁfééeﬂéegllg?'lfﬁbé BE:?.nd ‘ﬁ'fé Iii.istance (E1-E2) between the
15 first elevation and the second elevation (i.e., the mark's
depth) is adapted such that the mark 13b is visible until an
amount of material is removed from the part 1llb so as to
make the part 1l1lb nearly out of tolerance.
Methods for forming the mark 13b will be readily
20 apparent to those of ordinary skill in the art, such as
employing a die that has the visible mark formed therein.
The appropriate depth of the mark 13b may be referentially
determined as described above.
FIG. 3 is a flow diagram useful in describing an
25 inventive method of using the parts of FIGS. 1A-B and 2A-B.
As indicated by block 1, a processing chamber is provided
which contains one or more inventive process kit parts
having a visible mark as described above. The inventive
process kit parts may be advantageously employed within any
30 processing chamber that is adapted to perform a process
which causes material to be deposited on the inventive
process kit part. Exemplary chambers and processes include
Applied Materials' PVD chamber™ which is adapted to perform

sputter deposition of metal layers, and Applied Materials'

35 Giga Fill™ chamber which is adapted to perform chemical

6



As indicated by block 1, a processing chanber is provided which contains
one or nore inventive process kit parts having a visible mark as descri bed
above. Thwobnvismiive process' kit parts nmay be advant ageorstysempoyed

wi thin any 30 processing chanber that is adapted to performa process

whi ch causes material, to be_deposjted on. fhe inventive rocess kit part.
Exenpl ar yVeR3hb ?Boﬁhﬁlﬁ?o%%sﬁggain%?LﬁﬁﬁéﬁéiﬁXQQFTwﬁﬁﬁWéhﬁfy'PVD chanber ",

whi Ich ids aﬂaﬁbélﬁlst@n@em@r@peépﬂi& egf}rﬁm%iwhrpaﬁtﬁgi@itddiaw s, and
Applied Materials' 35 Gga, Fi 11TM cha r lch is adapted to perfarm
cheni cal t%eWBl??%ﬁ?s%@??ééﬁ?b@élﬁl&%aﬁ#e%itt‘? oSt - r?etaé}‘f %r' oxi de
| ayers. Exenplary ghpebeessand thensSpeefdified) 05:0S SoKihorart SneHnt ai ned
therein are descrjbed belowwith reference to FIGS. 4 and 5. A process is

then perfBiEBE BRR BYORDFRIRY neRameny (1 e hMatedsiag chanber, such

that mat egbpbsiBed d6ROSHE efh@dnt Nee | pvent (odard) (blmgs Ariylyrircal Iy, an
equi pnrent manufacturer will provide guidelines which include the
r ecommendegUiDRBRE BROVWERGFRT R $hi bR PeLdn creideldned (it idsddids ¢

chanber befar fefofhd¥fe®’ QGRSSr Kbt PREdrd Quividd NBEDL IR dibedOr exanpl e,
the HDP chanber of FIG 4 may deposit up to 600gm of al um num before

process kvithéneanspeciEliqeermbenibefored recsmiRIES UM R thr ocessi ng

cyclap Ngs1besBefCE] Q4ABLy Wi #&r USkiiip1dle dHY 8B haMiRGeSSE K 13 part,
the i'nventive process kit part is removed and deposited material is

cl eaned theyeflepasibl erkta)600/@pnef aalymigiwaniBRf 46 @BA2LSH ddithg the part
in one or fRLEin&Ghed gabgbaths which etch the deposited material fromthe
surface o? t%el%%rt. Cbcagﬁonally, process kit parts are 20 bead blasted to
renove deposited mabékeal thanresermerdgd rumber mef wreesssing ef@®d ng a

deposi t edp gL ugL a8} O¥med O Fe Lhd AN URPA drit 3% TS kit

15 part, the inventive process kit part is removed and
deposited material is cleaned therefrom (block 3).
Generally cleaning involves placing the part in one or more
chemical baths which etch the deposited material from the
surface of the part. Occasionally, process kit parts are

20 Dbead blasted to remove deposited material. An exemplary
cleaning process for cleaning a deposited aluminum alloy

from a titanium part is as follows:

Step Step Name Solution Time
#
1 Etch H3PO, 85% stock weight the process is
20 parts by volume complete when

HNO; 70% stock weight bubbling stops,
5 parts by volume H,0 takes days
100% stock weight 1

part by volume

Note: Immerse in 60-70° solution; periodically scrubbing

non-critical, non-delicate surfaces with Scotchbrite™ may be
helpful

2 Rinse Deionized water 1 minute




Step Step Name Solution Time 1 Etch H3PO4 85% stock wei ght the process is
20 parts by volune conpl ete when HNO3 70% stock wei ght bubbling stops, 5
parts by wobums2H20 t akes days 100% stock wei ght 1 part bgTASdWNIBIINOL €:

| Mmerse in 60-70 solution; periodically scrubbing non-critical,

non- del i egdaa . avlfalals . =i | zed
wat er 1 Time i me
Not e: D¢

Ni troger}) and overflowi ng, follow with 8M) deionized water spray, be pure

to spray Neateas Weionimed weser finuidmsushonsthbkeshowdfidbepagstaced. 3
Bri ght Di(e.dNQ3v2QYNLE regesr)dandHbvaUfDbwine 4 fRilhse *MEhr 8Wh t enper at

be agit qtfaadiid eugh aw &dlds,ogeny apateyeetkbow ng, follow with 8MQ

dei oni z¢d_water spray, be sure to spray areas which may trap fluid, h
weld spdts, etc. 5 WVarm Rinse 4 M52 3qC dei oni zed water preferably
follonwed by a 8nBrigBE A6 deivmii 2zed water spray Note: Deissdaeds watey in
i mrer si gn tank shoul d be agitiat e and overfl ow ng
DI 77%

4 Rinse 2MQ room temperature 2-3 minutes
deionized water

Note: Deionized water in immersion tank should be agitated
(e.g., via Nitrogen) and overflowing, follow with 8MQ
deionized water spray, be sure to spray areas which may trap
fluid, holes, weld spots, etc.

5 Warm Rinse 4 MQ 3qg°C deionized
water preferably

followed by a 8mQ
38°C-46°C deionized
water spray

Note: Deionized water in immersion tank should be agitated
and overflowing

6 Dry as quickly as
(immediately possible
upon
completion
of step 5)

Note: Use Nitrogen gun set at 70-80psi, blow out holes first
working from the center to the edge of the part.

As discussed previously, these cleaning methods
also remove some of the material of which the part is made.
Therefore, after a number of cleaning cycles the inventive

5 part may be out of tolerance, such that the part's critical

dimensions (described with reference to FIGS. 4 and 5) no



6 Dry as quickly as (imrediately possible wupon conpletion of step 5)
Note: Use Nitrogen gun set at 70-80psi, blow out holes first working from
the centavovo738ke edge of the part. As di scussed previ ousPgT/Ustigmeioc! eani ng
nmet hods al so renove sorre of the material of which the part is made.

Therefore, after a%ﬁ . of cleanin g c%cles th nve_ntlve part may be
out of tofeRgREeL2 c"ﬁl"t e ®p9e L ra}cicfei%ﬁa ERSNHE  descri bed wit h
ref er encerypi FAGEy, 4o tndu A B MR QI A382 1 dPGHWSAH Q9Bk®erd onger fal |

wi thin the range of accept abl e di mensi ons. I{fm cal | , t.he manuf acturer of

the deposPTPBHIERahtRrCUPrIWTR 1S &AM FIIPRE ATy @TOCEEcept abl e

process kit ginERSioONS. A@@é&ﬂiﬂﬂ% aHfedr ah IR IR RRIE lig 5 cl eaned,
the mark is viewed (block 4) and ased on the mark's visibility, a

det er M nati8aned. rr‘é‘él% TR} ol%‘é’t‘ﬁ'éﬁ’ tHRlogard) iandy dased @F’er"&‘ﬁce (bl ock
5). I'f thgapRFk ¢SsOhERdy, &iddtdniddeparls imadielRy Hemhditede tid hi n

tolerance and is returned to the &Pocesm ng chanber for reuse (bl ock 6).

10 |f thePdaEkif swhehin|tkenanssi rkock i parkf e Berkedsucd@arly

det er m ne,yQebfier Oke ngretlé Sadid Ahihd P! &S A &rildH i K o 18rart PR Whi ch i's
not wwthin tolerance i's replaced. Alternatively, to avoid measurenent

time, a paﬁtr‘ﬁhvrlb@d tepihe crogrsing chmnkar Kas newse| (@dook Wi)si bl e. 15
Th b
e i 1RventEy (gﬁ]y . d?én L adaty Wi Sl Ty é?rf%;%litt AHayt PeLTRRSH AR be

qui ck y an Proocessing ch ers whi Ch use one or nore
of the mV@n@et/ermpm— twhettherior oty exige iddda rtedrreaspdidioicky cost s.

FIGS. 4A and 48 alg %}?ﬁ}‘?”’i@tﬁ&t b 450 Ald S dd 1 LA A, of the

pertl nent pOI’tIO s of an exe
Alternatively, to av01d measurement time, a part may be

replaced whenever the mark is not clearly visible.

15 The inventive method allows a part which may be
out of tolerance to be quickly and easily identified.
Processing chambers which use one or more of the inventive
parts therefore may experience reduced operating costs.

FIGS. 4A and 4B are diagrammatic illustrations, in

20 section, of the pertinent portions of an exemplary
sputtering chamber 21 which may employ the inventive part of
FIGS. 1A-2B. The sputtering chamber 21 generally includes a
vacuum chamber enclosure wall 23 having at least one gas
inlet 25 and an exhaust outlet 27 connected to an exhaust

25 pump (not shown). A substrate support 29 is disposed at the
lower end of the sputtering chamber 21, and a sputtering
target 31 is mounted to the upper end of the sputtering
chamber 21. A clamp ring 33 is operatively coupled to the
substrate support 29 so as to press a substrate 35 (see FIG.

30 4B) uniformly against the substrate support 29. A shutter
assembly (not shown) is rotatably mounted within the
sputtering chamber 21 for selectively positioning a shutter
disk 37 between the target 31 and the remainder of the
sputtering chamber 21 (i.e., placing the shutter disk 37 in

35 a closed position). Thus when positioned in the closed

9



sputtering chanber 21 which may enploy the inventive part of FIGS. 1A-2B
The sputtering chanber 21 generally includes a vacuum chanber enclosure
wal | 23 vaoongssar | east one gas inlet 25 and an exhaust pOT/USG1/@F19
connected to an exhaust 25 punp (not shown). A substrate support 29 is

di sposed a end of

t the |ower the sputtering chanber 21, and .a.sputterin
Cargor - a10pet hiom: eovetTHeR RHEST SRH 1T S SLRY ety At o A
clanp ri nggﬁﬁabésolg?i@&tweﬂyzcglgg&ﬁ%ktdst_t]J]f1637.substrat etsijﬁport 2? s;) as to
ress a substrate ee uni f or ai ns e supstrate
B oport 26 A shut t BFCESERBIE Fhenot L T 3 DEEE oty MRS AT n ¢ he
sputteri ngocbanbetwadn f ttie s€l &fib | ¥Ry IPHd AN Gubsinddeersupode 28
between the target 31 and éhe remaj nder q’];ethe sPutte,ri,ng chanbﬁgr 21
(i.e. pl‘é{]&?ﬂgtgﬁesg‘ﬁgf?’ér WGBS m35Ehe & RRF15ED . (eFh FEOWRen
posi ti onegni prthess) osedl s19: MAQ 039 738 220 THASDLRP IR dmfd tdforrndeposi ti on

material is prevented_ fromdepositing on surfaces beneath the shutter disk
37. Pref eFabo§tt e ARGITRY FFRB7EG SLhR FURTHAF S SWRPOL D 49 (98t Wlen t he

clanp ring 33sapdoh NEomelRsé Fal e SHRROTEhe L arye&thd hausditd@r di sk 37 is
in the closed position (as shown in FIG 4A). A shield 39 is coupled al ong

the edge SEPPREL) t8P @F B Wil Felfhe deet ok eraiidtion aad@sderdt 29 (or

to agosit Lo sparybher e(begveen s tar apts AL SURP Iy RitR) ARSI t) so as
tolimt the travel of deposition material. 10 A collimator C (e.g., a tube

or a screbhpals psRektered draterirk sthputteavrl stevard thetsubsiyéte ¢ owar d

the substsgt f1on5 & OGaaD: LAKES! Eabl E-dda) ehore TSI RL- et neen

the target 31 and the substrate support 29 (via a |IP’ which may extend
fromthe thel bsuget whl |and e fswpstrate Supnadtd 2890, (Vilke & drigetd031 i s

Ie' eg](r:: ggﬁir%cﬁsﬂéﬁt&E’téﬁ&”ﬁr&ﬁ%}?&%&f@édr@%’ﬂﬂ-m W2 il R ating ring
15 shield 39.

The target 31 is'electrically isolated from
enclosure wall 23 e.g., via an insulating ring I. Enclosure
wall 23 is preferably grounded so that a negative voltage
may be maintained on the target 31 with respect to grounded

20 enclosure wall 23. FIG. 4B shows the sputtering chamber 21
of FIG. 4A with the shutter disk 37 in the open position,
and with the clamp ring 33 pressing the substrate 35 against
the substrate support 29.

The shutter disk 37, the shield 39, the collimator

25 C and the clamp ring 33 are removable process kit parts
which may include a visible mark as described with reference
to FIGS. 1A-2B.

FIG. 5A is a schematic side sectional view of a
CVD system 41 configured in accordance with the invention.

30 The CVD system 41 is suitable for performing processes such
as deposition of oxide layers, etching, etc. Generally, the
CVD system 41 comprises a gas supply system 49, a gas mixing
box 51, a plasma generation gsystem 53, a vacuum system 55,

and a chamber 57 having a gas/plasma inlet 59 along the top

10



wal |l 23 is preferably grounded so that a negative voltage nay be

mai ntai ned on the target 31 with respect to grounded 20 encl osure wall 23.

FI G 4B svows7iske sputtering chanmber 21 of FIG 4A wth parustwser di sk

37 in the open position, and with the clanmp ring 33 pressing the substrate
t he.shield 39,

35 against, the_substrate support .29. The utter disk 37,

the col | i ae%orof A }éel’?ﬂlrf%eé) Ioé"erler% S '33$I§‘ree ﬂ%ﬁf'&?gblsi 5POE8ESKP parts
whi ch nmaygéa$ cdisher Howt Sbib | &1 e k6 3asarde s raubadt neitieh sgfppren@s . t o Fl GS.
1A-2B. FIG 5A is a _schematic side sectional view of a .CVD,system4l
configured in accorﬂ%ﬁc%aWTW%%e?% ijo%.co'“@efﬂet‘t\?ﬁ%ﬁ} 1 5|475

sui Labl e D4 ﬂ@éfgﬁg’aﬁﬁ[gasﬁﬁaﬁCﬁSlS@S' FUhiath depadducys Qlased d&ohﬁ}tﬁés,
etching, etc. Geper ,.1he D.system 41 conprises a gas.supply system
70, 3mSR AL OB | b 1% PR S350 LREGR syt em
55, and gi&bende! SrhdayddHiss Garudiasipliatdeete Dhar) engpivaltiey ¢ WO

01/ 73822 PCT/US01/ 09819 thereof_and having an outlet 61. The chanber 57
cont ai ns F2HhCH ELFEDRT oG AISREYSHh@as Jdivting X9 65. The gas

M Xi Ng bo¥a®lpl Sk U BEk t5D the Lhalhairare 69 dddie i@asPloasme nl et 59
whi ch introduces gases fromthe 5 gas m xing box 51 to the _backside of the
gas di st rFERSFERLD| SHRPEE The (B MWD FYISHETh ISR dSoFoMRded SPurality of

smal b oor i fh&eshSfodhaty di sParnae Aas dd ¥ NGrdd V0 he tredYlasmavien! et 59
to a substrate 69 positioned on the substrate support 65. The vacuum

system 55/} s coupled to 10 the chanber 57 via the outlet 61, and via a
throttie valve 71 pbessybstsad e sl tebSh AL} Yo 1l G ddiRGign@ns  as

a heater and therefore includes an electrically resistive heating el enent
(not showdd .a Fieater andecthensfonrg dsupsiag an Blzgtird opddyi agisiytabeabl e

bet ween ahé§Wfﬂg afgﬁgngxﬁnﬁpQQKWHﬂ. Further, the substrate support
15 35 is vertically movable between a lower, wafer exchange
position shown in FIG. 5A and an upper, processing position
shown in FIG. 5B.

The substrate support 65 includes a plurality of
substrate lift pins 73a-c; preferably four such pins are

20 equally spaced radially along a substrate contacting surface
45 of the substrate support 65, such that the blade of a
conventional wafer handler (not shown) easily fits between
the substrate lift pins 73a-c¢. The substrate lift pins 73a-
c are slidably coupled to the substrate support 65, such

25 that the substrate lift pins 73a-c remain stationary as the
substrate support 65 moves between the upper position (FIG.
1B) and the lower position (FIG. 5A). Thus, relative to the
substrate support 65, the substrate lift pins 73a-c appear
to extend (FIG. 1a) and retract (FIG. 5B) from the substrate

30 contacting surface 75.

An optional edge ring 77 is supported by a lip 79
which extends inwardly from the walls of the chamber 27 and
supports the edge ring 77 so that the edge ring 77 surrounds
and/or overlaps the edge of the substrate 69 when the

35 substrate support 65 is elevated to the processing position.
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position shown in FIG 5A and an upper, processing position shown in FIG
5B. The substrate support 65 includes a plurality of substrate |ift pins
73a-c; pmvederaisky four such pins are 20 equal |y spaced raBCBUR§1/@BONg a
substrate contacting surface 45 of the substrate support 65, such that the

bl ade of convention waf er handl er_(not shown) easily fits between the
subst r at e%}‘?f Fgg?nﬁll?%?lz. lgrh%m%ﬁ%%?(?a?é T O]i ncgsr PV are slidably
coupl ed t @epbeisibat ont eheupeet ob5Sthe ustb2rdttated hdumsithgtrate 1ift pins

73a-c remain stationary as the substrate §$J$port 65 noyes between the
upper posPEPERSEERE: TBF SA%CtFERY oler™Posts i S e AP Oi"ﬁ%,f\g,apr el ative
to the suhsteaye s8ppRet s@bstidite SEPStEaiventfdndliNg rdfferraPpRilas t 0

extend (FIG _ 1A) and retract (FIG 5B) fromthe substrat 30 cont acting
Sur fack 78 SAAAbE: TORGI BRgEo | I 99 e s AS RRRT &iF th%: TR AR R
extends i neayehy &AM & hayBbl SsPhicé Nbethidderne Tedisl oSWHWIts the edge

ring 77 so that the _edge_ring 77 surrounds and/or over]aps the edge of the

subst r at eSBOShRaRet B2 3BAstBet PAgR SiRPoff EEPTERRakY (949 SHt ocessi ng
posi tion. tolisV Bd£d8822nHLT/ USOZhBIS8 1§h s The, adash b Be1AiverLpl oyed to

control or_prevent deposition on the edge of the substrate 69 during
processi n§hreueghetde RRFEOY 7SHAGE bEC COFRY U 6t PV IAp I3hE%Wye of the

substyrmat e 88ch¢RYGVERLT SBLL Yat & 8T L&Fe! O BBt Orrta SRAMQW tHNBALY Hidigsur round
t he edge of the Substrate 69 |eaving only a narrow space between the edge

of the siBshpdteomorane @heivdgehichgly ComRIRAMRI hAFIYRMMRIAT to as a
purge ringlcnhnpuhIecofveTBYohdEDy bEe ol idered ad N gl ddie Mafd)ow space to

prevent a deposition gas from 10 Teaching the substrate's ec(sjfge.
Al t er nat i @eflyat Rargeggasi Agng 7whiely tdngrirked %9 iy stinde et gvugeed to a

vacuum pugping THEShaphS M S OPYRGE | 9PaY] de TETRIFRY 4 ahresuid er ring),

15 outlet adjacent the substrate's edge so as to guide the
purge gas across the wafer's edge. In order for the edge
ring 77 to work effectively for shadowing and particularly
for purging, the edge ring 77 must be frequently cleaned to
remove deposition material which can alter the gap between

20 the ring and the substrate's edge (if the edge ring 77 is
configured as a purge ring) or the overlap between the ring
and the substrate's edge (if the edge ring 77 is configured
as a shadow ring).

In operation, the CVD system 41 is pumped down to

25 a desired vacuum pressure and the substrate support 65
lowers to the wafer exchange position (FIG. 5A), such that
the substrate lift pins 73a-c extend from the substrate
contacting surface 75. A slit valve (not shown) opens, and
a wafer handler (not shown) carrying the substrate 69

30 extends through the slit valve and positions the substrate
69 just above the substrate lift pins 73a-b. The substrate
lift pins 43a-b then raise, transferring the substrate 69
from the wafer handler (not shown) to the substrate lift

pins 73a-b.
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and a purge gas ring which is coupled to a source of purge gas. Thus, the
two rings provide a purge gas inlet and 15 outl et adjacent the substrate's
edge so aw0ovD7332i de the purge gas across the wafer's edgeCT/UROIOMEEY f Or
the edge ring 77 to work effectively for shadowi ng and particularly for

purgi ng, the edge r| 77 st _be frequently cleaned to remve deposition
material which can é?ggf Fﬁg 53ge5e199\%§ eﬁOX?T\]éa?Fﬁgt%?qu}hgtB%% Thte' s
edge (if tAdvedgeoti sigowr) | andcemné i g edvalbva LEEEs & idly Aibddrawever| ap
between the rin nd. t he substrate's edge (if the edge ring 77.is

confi gureﬁupggrg gﬁaﬁ%ﬁ}’??ﬁﬁ)‘?olﬁ’%p FRET Ot o %OW%S{F&‘HQAPH)S punped
downht 0 ];aﬁcn dﬁﬁtreﬂevéﬁbﬂﬂ%@tésﬁiﬂf@ itk t"ft%h—sdlﬁﬁé ameﬁréium%cm tole | I ]9\Ners
to the wafer exchange position (FIG 5A), su that . the substrat i ft
pi ns 73a- Euéi‘f’é?ﬁefﬁg%g?ﬂ%l%%bé‘g?%‘?%e ﬁ%'ntaa‘b‘f i‘PPgl%Eﬁlrréé@nfS?CtA“gﬁi’t val ve
(not showsheOpepstrand 6. Weher thanslhiost fa0s SV B raliigtidie thebst rat e
69 30 extends through the slit valve and positions the substrate 69 just

above t heSebpE¥REeelt fE(PHRRS’ IBC pin THE st " 143t Lithe 43a-b t hen

raise, transberst896d hgestibst Eah€adS: fHOMBIhR MRfercdipndit@md not shown) to
the substrate lift pins 73a-b. 12 WO 01/73822 PCT/US01/09819 After the

waf er hang@hefaset facyBi¢hrpughersely|sendugte hentt dhich)heatdnghe slit

val ve ¢l oOgesmeh P8, SHOST EREHN) SHOPARE fb VAl &9 0 the deposition position
(FIG 5B) such that the substrate [ift pins 73a-c are level with the 5

substrate contactindf5arf Bbe F8DSEFACARFHRRPAC coMt BRACKRT HEhe he substrate
69. As thgsubsiial Soupposh BBI6! vl esldiusubslialadddile Bsng73a-c in

e
effect "lower”™ unti substrate 69 gently contacts the substrate
cont act i ngeatedf bR etis DFPeds pird crempsravHtRicts. heat3 F16HR e fommg 10

elenentS’C@ﬁtSf@??ﬂ&p&é&éﬂﬁ%)SQ£§§'Eﬂéeggg'mixing box 51 provides
15 reactive gases from the gas supply system 49 through the
gas/plasma inlet 59 to the backside of the gas distribution
plate 63. For instance, for a CVD silicon dioxide
deposition the reactive gasses typically include TEOS
(Si(0OC3Hs)4) and ozone (03).
20 The gasses flow through the orifices 67 in the gas
distribution plate 63 and react at the heated surfaces of
the substrate 69 positioned on the substrate support 65. A
uniform CVD S$i0O; film thereby deposits on the top surface of
the substrate 69. If the optional edge ring 77 is employed,
25 the edge ring 77 prevents deposition on the edge of the
substrate 69, either by overlapping the edge of the
substrate 69 or by directing purge gas along the edge of the
substrate 69.
Following deposition of the CVD Si0O; film the
30 substrate support 65 lowers to the wafer exchange position
(FIG. 5A), such that the substrate 1lift pins 73a-c¢ extend
above the substrate contacting surface 75 and the substrate
support 65 lowers the substrate away from the edge ring 77
which is stationarily supported by the lip 79 that extends

35 inwards from the chamber 57. The slit valve (not shown)
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After the substrate support 65 reaches the processing position (FIG 5B),
the substrate support 35 is heated to the processing tenperature (e.g.,

350- 600CWoDn1/2382LCVD Si 02 deposition) and the gas m xi ng bpgT/BHioypmew des 15
reactive gases fromthe gas supply system 49 through the gas/plasma inlet

59 to the_backside of e gas_djstrj [ | a 3,.. Far_instanc for a
CVD sili c8ﬁeBFo‘>”<‘?§e"“ chfge%%léi téll%énii?]ﬁehtr?%%c |?/“(’alr?)gaés>§teef°5,nc%syptlc}%:ea]i":fnc)s;1 rlaorlf1 %ude TEGCS
(Si (OC2HbY éxtaadtozbaes(iISirat6ThErqgustes dttenddii cudds it eorliiffitces 67
in the gag. di éri_bution plate 63 and react at the heated surfaces of the
subst r at epéﬁspz ftFoned on the substrate support 65. A uniform CVD Si 02

filmthereby deposi bardngt peotepssngfaseenial tiey sddasds bt eobbotdH tiHee
optional edge rin is e yed, 25 the edge ring 77 prevents _deposition
oh t he eabidtr AR TLike PRI 2 (HT 93P SRR AR S of ¢ he
substr at eA68o00dihy1d]| I €6é | g Ur Dty g @ahdnthé hea e diies taf i Bl ors Wisddeat e 69.
Fol | owi ng_deposition of the CVD Si02 fjlmthe 30 sig,bst r% e support 65

| oners t 0°f hB2¥aP8r 1BYTREHGR PoFETdmit Mgty gon &° the substrate

IiL t pi nSdéQar@b@at\ggdrll ﬁ@ﬂé’ﬁer’?\&l@ tS(blesIG@I %m,?ﬁﬁﬂiﬁguhw% e 75 a%i t he
substrate suppart owers the substrate away fromthe edge ring
whi ch is SERPVEHaFFPY SppdhdBerh2rfhec1eFed t Hdte ds 35 i nwards from

the alanbelrédmfdhenst i bf Vehey Cedd@tr SMOWY) ardd oM GHne3822 PCT/ USOL/ 09819
opens and a wafer handl er (not shown) extends therethrough_ to extract the

subst r at eCEICERERT BRES eRt e PBLBLFPRL &7 117 ttheigRs AstE iRy

processi ng1g8EEEB ahafBye dEPPS] da DA Ms {dies wh0adlid¥hnte tae Wel | as on
the gas distribution plate 33. Accordingly, the edge ring 77 and the gas

di stri but PERSERAL ENVEBLHR MRY | #EhTF AN PRAIEOK( T st igHfi%Gur ed as
FIG. 6 shows additional process kit rings which

15 may be used in the chamber of FIGS. 4A-B as an alternative
to the clamp ring 33 or in the chamber of FIGS. 5A-B as an
alternative to the edge ring 77. Specifically, FIG. 6 shows
schematic side view of a deposition ring 81 (which may
include wafer restriction pins 82 that prevent a wafer from

20 moving therebeyond) and a cover rings 83. The deposition
ring 81 is designed primarily to prevent deposition on the
side of a substrate support 85, as the substrate support 85
may not be easily removed from the chamber for cleaning.
Accordingly, a critical dimension of the deposition ring 81

25 is the height of a lip portion 8la which extends along the
edge of the substrate support 85. The cover ring 83 is
designed to allow gas passage while shielding chamber
components from deposition. The deposition ring 81 and the
cover ring 83 are removable process kit parts which may

30 include a visible mark as described with reference to FIGS.
1A-2B.

The foregoing description discloses only the

preferred embodiments of the invention, modifications of the
above disclosed apparatus and method which fall within the

35 scope of the invention will be readily apparent to those of
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described with reference to FIGS. 5A-2B, which may be renoved fromthe
chanber and cl eaned. The inner 10 circunference of the edge ring 77 and the
i nner ciweonfmeence of the orifices 67 in the gas distribatrise/oplisate 63
may be critical dinmensions whose tolerance the present invention may

assi st an_operator jin determ ning. FI 6, shows addi tional, process kit
rings whi 8ﬁglﬁ%r¥ra§ b%egujsréd&]i"?\ ?’fg]te' c A et D s, O AR AW HifTal t er nat i ve
to the cl aspfigogaBdons whidhemghadbdeidaptdd G HAHHAs ctheml ternative to
t he edge ring 77. Specific Ilg, FI.G 6 shows sghena i ¢ si.de view of a
deposi ti oR*PFRGS8% F@\Hﬂ&h QO TP PRI erS st A i(GH It A8Y82 ¢ hat
prevent arwgherefl poot@ds nevt ngatberetieyontharanthase AaicHings ddvelhe

deposition rjn 1l is designed priparily to prevent deposition on the
STRe Gt MebRTRSE bt shpbr L aee s ot i (G kb i AR be
easily reypyrdehéoimvder Lhanbern f picE) ey Nthambe Qftdi 319l per foredd & cal

di mensi on of the deposition ring 81 25 is the height of a lip portion 8la
whi ch ext BRESSEP ohlgR t heAUEeR)e? of2 EFie ShR refRO Sip Bt (eI Sth&acdFer i ng
83 is degh@neHat Orddh P¥e93Se PASEAE Y | & st 8y, ahaidert faeponent s
from deposition. The deposition ring 81 and the cover ring 83 are

r enovabl etBRotBEGIKIYE P ¥ 5S VP EHE HeSA IPTHE e MEY i ST WIRMSTHY 1P as

descrigedpbtBsset efRNCrE 1851 ESin kB a T heer{RFL9 08 i G55 Aid.Nn

discloses on[y the preferred embodiments of the invention, nodifications
of the aBbok.drienbsal Bpphaatcal el it Which fall within the 35 scope

of the invention w hbc@fdiﬁéﬂ%l YwRPPE' €Md $Led &S € B en o\ /e 2
PCT/USC1/ 09819 ordinary skill in the art.” For instance,_ other chanber

conf i gur agi 8Atoapad chn negniec bikptelth ochre mxsirakremhadiceades (et ch,
phot ol i t hegeaRly, £iCspodfy ¥ GhadBYtod SR RRGLHBuddimdHisS rher than

t hose descri bed above,
15 fall within the spirit and scope of the invention, as

defined by the following claims.
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5 may benefit fromprocess kit parts configured in accordance wth the
invention. In fact, any chanber which perforns a process that causes a
mat eri al woodeysesit on chanber parts, and that requires per/isdi®spar t

cl eaning may benefit from the inventive parts described herein as may
equi pnent gr 10 gr 9§§§S§S V\,h': ch.result in material renoval fromparts
(e.g., i polishing, etc.). Accordingly, while the
present i nvention has been appachosedecompebaiegi i on with the preferred
enbodi nents thereof, it _shoul d. be understoo??fthat ot her_e di ments may 15
fall within the spirit afd*SE¥pLabtetHECTRIRAET brPaks MafF | ‘?éda by the

fol | owi Nnomgt &k 1%1 , 1ond\ &I ($822 PCT/ US01/ 09819 THE | NVENTI ON CLAI M5 | S:
1. An apparatus corrprisi ng: ar c cl abl e grocess ‘;[iqt paré, made of a

mat erifal, and having: 5 a fir&t %ﬁ??aﬁ TERGE HaRt 3§ r3tfi%flevation: and a
vi sual megkedD¢1®d; iandhe first surface, the mark extending to a second

el evati on, wherein the distance between the first elevation and the second
10 el evation i s adapted such Bh¥%iSede mark ferwed; brethmtfirsh anount of

the materi@lrdSe ! PRy ofla it Ot IRINRRT teS Q Afeddha MRk dthiomakher@ahl y out of
tol erance. 2. The apparatus of claim1l wherein the second 15 elevation is

bel ow t hethe réisierrcatborveaydihe Hairsthelaakias a8 fhe wecomSst surf ace

of the paéievéu&helgpmﬁéé@ Al 2R 2 ehEhd &M d intd 1l ager
scri be mark 4. The apparatus of claim 1l wherein the second elevation

i s above @Ih@umt ref dhevarteniakuch tepavethdran Khe part so as to
make the part nearly out of tolerance.

2. The apparatus of claim 1 wherein the second
15 elevation is below the first elevation, such that the mark

is below the first surface of the part.

3. The apparatus of claim 2 wherein the mark is

a laser scribe mark.

20
4. The apparatus of claim 1 wherein the second
elevation is above the first elevation, such that the mark
is above the first surface of the part.
25 5. The apparatus of claim 4 wherein the mark is
a molded mark.
6. The apparatus of claim 1 wherein the mark is
n OK 11} .
30
7. The apparatus of claim 1 wherein the process

kit part is adapted to be employed within a chamber

configured to perform a physical vapor deposition process.
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is above the first surface of the part. 25 5. The apparatus of claim4
wherein the mark is a nolded mark. 6. The apparatus of claim1l wherein the
mark is W@Ki/7383D 7. The apparatus of claim 1l wherein therQr/oses®siokit part
is adapted to be enployed within a chanber configured to performa

physi cal vapor depogi ti OE gr ocess. 16 Oi/ 73822 }I13CT/ US01/ 09819 8. The
apparatus of claim % whefBFn2PRBTBFBEERE kAT phrPRFEe Yt e PIYHS

enpl oyed withpare thHaadestedntd gk esind Doped fvaithin chefig@ervapor deposition
process. 5 g The ag aratﬁs of claim1l wherein the éa,ro,cess kit part is an
edge ringt8BAapPRESE 0 ‘gr%% TP STEMTA b VARRE HTRAS I OF HTPESHA1 of a
heater. 10. The apparatus of claim 1l wherein the process 10 kit part is an

edge ring adapted to prevent deposition_of_  material on an edge of a
substPate. 11. An appar atf€ {’}BﬁgFPEPﬁg‘?facb?b%e%sw%%%rt%ﬁ%est%

deposit akidSpaBt e s ahn 0OBdde SEDSG I 8o EDCES b HT @idbosand drhefappar at us
of claim1 renpvably coupled wthin the processing chanber. 12. The

appar at usMdFeERal ne 12 Wil ¥Rt heeb? R e@%i ng chanber is adapted to

perform a physical vapor deposition process. 13. The apparatus of claim 12
wherein the processing chanber is adapted to performa chem cal vapor 25
deposition process.194. BhaefRBAr2bYHr P5i A2 1Pr bWk FRina HhORERGSRF chanber

having a xiecysleble P os&ss Kidg Paddpt@dde OfpievBieddos b ad ng:

material on an edge of a substrate.

1l. An apparatus comprising:
a process chamber adapted to deposit a
15 material on a substrate processed therein; and
the apparatus of claim 1 removably coupled

within the processing chamber.

12. The apparatus of claim 11 wherein the
20 processing chamber is adapted to perform a physical vapor

deposition process.

13. The apparatus of claim 12 wherein the
processing chamber is adapted to perform a chemical wvapor

25 deposition process.

14. A method comprising:
providing a processing chamber having a
recyclable process kit part made of a material, and having:
30 a first surface that has a first
elevation; and
a visual mark formed in the first
surface, the mark extending to a second elevation, wherein
the distance between the first elevation and the second

35 elevation is adapted such that the mark is visible until an

17



30 a first surface that has a first elevation; and a visual mark forned in
the first surface, the mark extending to a second el evation, wherein the
di stance voevwessm t he first elevation and the second 35 el peBUS@NIB® adapt ed
such that the mark is visible until an 17 WO 01/ 73822 PCT/ US01/ 09819
anount of _t he Eratgr%gl Iins rermred fl[gmm tehda part §o as tto make tt he part
nearly ouf™Bf ot er n%e;a'b%]ﬁ% rﬁ%g acﬁ)\f ocess W T ht e Spor 5CesSi ng

chanber smaket th¢ paterhedrlyg oepost teslerardee; recycl able 5 process kit
part; cleaning the deposi teg material_fromthe. recyt(::lllabl e gr ocess kit

part: and deternini ng whBEREPTEHBIr BDEPEEPR Pt DaeR st RRi R PAFT= 4 wii t hi n

t ol er ancechasedr osuchet @t khstearttabiis tdepodit kb .ol theidwgdlefhblel ai m 14
vvhere% deterni ni nﬂ whet her the recyclable process kit part is within

t ol er ahcePTBEERY Hht (M2 hark' s visibility conprises: if the mark is clearly

visible determning 15 theaheayctnbdl @GepooLess MatepPdsl fsonMtde N tol erance
16. The net hfgbff claim 15 wherein det gr m ning whether the recycl able

brocess kF £<¥a e RFQFETS t /ot erRiice ed on the mark's visibility

conprises: 20 if the nmarfetsrnohifyedhbihet St erd@psIEbIE phdedLcycl abl e
process kit part. 17. The nmethod of claim 14 wherein cleaning the

deposi t edkHRtBRT &I 1% rEhr iR FRESKIMIR LTt &8 1he MRt 2 ¥ iSdRilisys

et chiyng the recycl abl e process kit part. 18. The nethod of claim 17 wherein
etching the recyclable process kit part ponji_)ri ses submerging the

recycl abl e process kPt pahe PAtROBaeh. claim 14 wherein determining

whether the recyclable process kit part is within tolerance
based on the mark's visibility comprises:
if the mark is clearly visible determining

15 the recyclable process kit part is within tolerance .

16. The method of claim 15 wherein determining
whether the recyclable process kit part is within tolerance
based on the mark's visibility comprises:

20 if the mark is not clearly visible measuring

the recyclable process kit part.

17. The method of claim 14 wherein cleaning the
deposited material from the recyclable process kit part

25 comprises etching the recyclable process kit part.

18. The method of claim 17 wherein etching the
recyclable process kit part comprises submerging the
recyclable process kit part in a bath.

30

19. The method of claim 14 wherein cleaning the

deposited material from the recyclable process kit part

comprises bead blasting the recyclable process kit part.

18



30 19. The nethod of claim 14 wherein cleaning the deposited material from
the recycl able process kit part conprises bead blasting the recycl able
process kwoopzase2z 18 WO 01/ 73822 PCT/ US01/09819 20. Therarwbad9sio cl ai m
14 wherein performng a process within the processi ng chanber conpri ses

perform ng a physical vapor depositio roc 5 21. The_nethod of claim
14 wherein perforniﬁg'a %EF088§5°§1? g?d@%@g?hﬁ RARHYEPLI S rPri ses
per f or mi ngracegbeﬁieninvem@rpflﬁ@@@éiﬂ@mmm&o:ﬁﬁclsﬂm petfivathiolg & ai m 14
wherei n peyrform a 10 grocess Wi thin the processing chanber conprises

per f or mi ngYEHCR CHaB?BC OSylglon process.

5 21. The method of claim 14 wherein performing a
process within the processing chamber comprises performing a

chemical vapor deposition process.

22. The method of claim 14 wherein performing a
10 process within the processing chamber comprises performing

an etch process.
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