TITLE: TECHNIQUES FOR MAINTAINING A SUBSTRATE
PROCESSING SYSTEM 1. BACKGROUND OF THE INVENTION L.I.
Field of the Invention The present relates to techniques and systems for
maintaining a substrate processing system, more particularly, to
techniques and sys tems for_maintaining a plasma processi stem an
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resulting in failure of the component. In order to recycle clean the process

kit and effectively remove the contamination as desired, it is inevitable that

some quantity of the process kit's base material will also be removed

during the recycle cleaning and recovery operation thus shortening the
the PLAD kfRredethBopraee ssckitsin Pliekalspmp bek QfLyales QbR kAR Rroeessasthe component have
compositidip||hwedchyiffeoicle dreaniigseqvdnthectve nyadpdbationsuits uffigientogquanttity cventually
resulting inyfih5 ALY RAPHK8E material may be removed such that the component
In order tortecyldngemnhe gtecthickacoe plablectpletances tonpropatby patdorea itSs inevitable that some
quantity of itepidesdsfiinehion Hmevéw%ﬁlﬁqéefm@ thdyirtkeefotioveingdentle sirhiskey ¢y operation thus
shortenlngd]gsli ogﬂ)a %eﬁa@té éét?l%ﬁ %f&%ﬁf&?& Btgﬁc(?ﬁah{%l&wed by recycle cleaning and

ocess 1.t s base material. may be removed suc{hthat the component no

longer meds 34%%%95&“ miba%ore’iqsvy Bsdnn il overcome

bove- escrl ed inad e uaC|es and shortcomings; to have a reliable

i view ofhe ﬁlf@etgﬁﬁgg a BRIfe S len e RIRTAR Ay AeBACtL i ad qatcd chamber
componen!o ase 10n 10 Verco Al ab ve escn ma ortcommgs to
haveareh!ﬁ% I&‘ﬁ goxge¥ RTQ@&%% '&ﬁd 9%9@ ﬁ:ﬂ E@@ﬁned on the process

kits, especpr@aessmaﬁlﬂngesarﬂcmasse effecive and amepr@paﬁta@ ﬁm@gl&eﬂgeﬁkshods procedures
and recipepyoeed lsrbeasn elrrab pefmpeknsmas;lt@rbbtmnscﬂem welys |imlanet eibatniyeral integrity to
the originagy %‘i‘té’ B AbIP A %@@ﬁacgtméww OIS gy ape (while still
malntamlné roﬁ?asmﬁ’\{llﬁ]db A‘Be é)n% ﬁ%B %’If 8r(ﬁﬁg(hseean t relxlgﬁnt Or 1e Cﬁ\ mage to the

process k1ts ur1 % éanm roces iﬁs s ﬁcause § i correc prec151or1 ¢ eanmg nme &751 are_uscd, the process

kits and c}ﬁﬂ%pmﬁ aq(BW m%1 ARG (ﬁ%@[g lev Ry Qﬁ‘(@g{%ﬂgelyfﬁ §1gn1ﬁcant1y
shortened.for the processed wafer products) and to prevent or reduce damage to

the process kits during the cleaning process. This is because, if incorrect
13 Ref IpreC|S|on cleaning methods are used, the process kits and chamber parts
SR be irreversibly damaged and the lifetime of the process kits and
1. “InteredtigpabEachmtes spaificarfty Saghiorreneels 208! Réfiorenitent £nd|Rresesstiamaf23-225, 2001
SemicqnduHROINY ROSIRTE or Semiconductors 2001 Edition,” Front End
2. “InteriRfocdSBeb) gy R2B4R25 [ GohicSeiwiooI0T iohitnd U Stopt Asddeeatior. Rraft 6.1, Nov. 8,
2003, mhtefnational Technology Roadmap for Semiconductors 2003 Edition,"
ASTMRPON ErttdProcessés, HaitH donbleuyi8; a20R3ispyitybiBV@erASTM D 1125 -

astM st NethadsderEisctical o Qﬁt@h\éﬁ}{gﬁlﬂglﬁﬁ% %Ml%ﬁﬁt\%’ﬂ‘&ﬁ Rufad> TM
F24 - Stan%ard Meth d fcoean easu é Countlng Paépcu

FED- Y OrAmiRATON A SHHACEEM B ER %@ RS e Bartitiate
[ES-RE(eiindssacragsdloiseicramg Té@ﬂﬁ@%@@&ﬁ"l@ﬁég@eﬁﬂﬁs RP-00018 -
IES-REIeand oamahadsakeeping. - Operating and Monitoring Procedures. 7.

Bardnlg§ B{Qﬁg&%urﬁ@%ﬁ%ﬁkQaQ%@é%%rai%vé%%@%&mlM%ﬂ%% ;II(PJ Technology 6:121-

131, 1&ugrface Particle Removal: Comparative Study, Particulate Science and

9. Us495€8§"ﬂ%'s‘%%yd9p%§%ne%3&n} 88,5 Urdit2080, Plasma doping method,
0, Mizuno et al. 10. US493 /205, Plasma doplng process and

10. US49£§%PA%&§%W&%@@C@3%‘& anrserysNeTanace! X0 akay s g 9os,
11. USs8impuritydopingpethiod, Decerbe?8l988inhkzano et al. 12. US6403410,

12. Usa4(BMsmﬁmmgyﬁ@maa@gﬁﬁ@m&@%ﬂﬂgmﬁmgébﬂ@ﬂﬁsa 402, Chita et
435196 Impuri aratus and method

SI
1. Usee R B L PR gy Aveust 2002

Us2005028 Methaod of plasmad in Dece ber 2005, Sasaki et
14. USZOoﬁ(.)zfgﬂlﬁé\ﬁﬁ%gﬁgﬁg%goﬁr&eece BFrfa§r|C% g & serr?nlconductor device,
15. US200005di32 02006 s Keideratating 19611¢9SPgo7BoB8736EushBRMrdtid forlplasma
16. US20@op3ngs7Eekpaany f2@0dmQicdin raeiaal, 1067 0E2007 8048453, Systems

17. us20@ekBIeihads far M%m&gfap' TR EAEEMNAKRIEGE S MARER: 200970in et al
t al. 18. US20080160170, Technique for using an improved shield

18. US”‘%R&W tASHABE LA TBR "1%]5‘1%(%%8‘1 Gty SatBmRas! i 4ppipgtation. July 2008, Miller
US20080090392, technique for improved damage control in a plasma
19. gg&;g&ﬁ@iﬁﬁﬁﬁﬁﬂﬂ%ﬁofn?BPé‘?YF&uGﬁ’i“aﬁpFﬂmﬁéO% a I'ﬁﬁ]l’? depinea LAY NapimRigntation, April
PRESENT INVENTION The present invention provides a set of
plasma doping process kits used for semiconductor material processing,
whereby the set of plasma doping (PLAD) process kits are capable of
shielding and protecting the interjor surface of a plasma doping chamber
from deterioration and unwanted particles, condensed contaminants and
metal dopant materials generated in the chamber; the set of PLAD
process kits comprising of; (a) a chamber shield liner component made of

aluminum material and having the inner surface coated with high purity
<cilicon material the <ilicon tevtiired <irirface havina a <iirface rorinhnece
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elements. The shield liner structure comprises a textured interior surface
of a high-purity silicon coating comprising at least 99.99 wt. % Si and
<0.01 wt. % total transition elements; (b) a cooling baffle plate component
made of aluminum material and having a silicon coated textured surface,
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(d) Silicon Coated Aluminum Process Kits Post-cleaning - This is a post
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U

roughness oﬁi gsfe(:ic% Sé;ﬂ@lsél Eigggatrg' ]qo%lgslak n?:é?éttgﬁ 1 (ﬁ%g{? F g%ﬁ%ﬁ'ﬁ?é to ess should be
around zo@m%ﬁmﬁ Bynhat ERiaeen ;shwi;u mﬁa BTBGD S erate)
from n|c/ 1g?%nlc m

(e) SthOIl &3 nglglb]) e rlcl)gg 1t];|%1Ea? j nm elIE}s 1s a final class
100 cloani iﬁﬂ{ A RSN Hahinga Doy ARG RPN clude (o) chamber
shield hnef%ﬁﬁﬁj%dmﬁél&fﬁb%lm%%(ﬂ@eg%ﬁ%% Midh&dudgs, Hﬂﬁﬂﬂlaﬁaﬁpaﬁﬁ&%%ﬁlﬁ s; and that the
physical sedfaeimdrphqirgcesskitsincarTovertion @onfadlitattéifettiie fiuidilicon coated aluminum

process kigygrRam Wmﬁe fmﬂr@m?ﬁfmﬁm@mﬁ@ﬁm@mnﬁ@ﬁmdwwg \Pfrfeﬂem ionized water.
Preferably ]é%féf ?é@sﬁﬁ%ﬁﬁf)ﬁ‘l’ 66% ?Bﬁﬁﬁggﬁg lr@ﬁg /I GF |A ternatlvely the

ot st SN OIS, AP AV e i Coaed M{@ﬁﬁaspﬁf i

AN M ater within a
class 100 Q@aﬁlﬂﬁﬁd M@mﬂ&m&&da\lﬁﬂﬁﬁﬁmﬁi’i&fés&(ﬂﬁs are kinseddnanesiQuid Particle Counter
during theulte@asanio tanke dfasuffidienbpowerdensitypfateaperiodiefine. sphifiigtion of <500,000
pamcles/mfblIHWé@byrm‘fﬁkésmﬁlaw uYéthéri!dHﬁrééi aRErSEtinad Velhiss 199 100 clean-room
environmeplel A 8 She e RIIRISH ORI URIPHIR IR pirdda dss RitUCalrd iR bRy yre sulficient
substantial l»i;%remove a alﬁog) C ﬁél\fl SO ut1ona as. &@50 mﬁ Qfﬁtg H\ja g(l):rlﬁ Efrlgénsli{ e, m&ﬁ% aps during the
cleaning p 1 € Fature over a
period of tm&vm&ﬁwwmmler@dammgmdnﬁlﬁaﬁﬂ iness:spacticationolisbR, 0P0ven (or under a
heat lamp)partidfesfonziphtents therprooesisokitsareitblowred ningtn ulkraffliered The silicon coated
aiuml?ggl o] E‘éﬁs?’éﬂﬂﬁfﬁﬁa?ie\ﬂﬂﬂih‘? &V@léi%%@ imﬁ%rﬁl‘l‘éé%géﬁ%?ﬁd’ﬁfﬁ‘éﬁf alﬂﬁ(%iﬂﬁ gf time within a
class C 0 mum process
kits’ surfactg%; %é%%ﬁf%%?g ﬁ%{%ﬁ Su 5 T:gﬁﬁfh% F%%i%n %‘E’Icﬁi EF:?gg)%%ﬁr}gﬁat there is no
peeling of e 1 MG cratches and dents
(particularBOMtiONG @swelras wates anOA sﬁl’%iﬁﬂl&ﬁf@dnﬁ@@éﬁeﬁrazﬂﬁ Aunng-the particle counter
in a classcle@uirg prooessir@nenmethogaigpinyolve hqtaanpldrwhzg Ofstng kitshin @ysical surface
Hl“’fph°1°géh’§ﬁhf3§}“é29§8‘il‘f?€|é‘ﬁ’fnté‘f’ﬁlpé?a%‘ﬁr]étWéP Rluge &?cf%?f“t?rﬂ’ét AtRREHASI S Rpaction of the
¢ caning phy Hfdéﬁhg 8 adﬁﬁ?‘ﬁﬁ%ﬁ? ﬁfﬁtﬁ%ﬁ ebl}}eaqé‘a § Hg‘ ?Péea Ye onec steps
are repeate 111CO mum pr )CESS S ar an (§ su ace pa un spe(n 101’1 is met.
heaulamah B

Kits are th! rffﬂa ﬁf[p@ct Ll e éﬁ@% @%Q%F%EQ(QSV&{CM%@ & aWHi ill include
digital photodixgd Ritraigandglet flavarata. The silicon coated aluminum process kits

® Slllcorﬁ@ogﬂgnAqglmﬁgnl%Ibc%sg\ll@ﬁ W&&Q&ﬁg'”ﬁd%ﬁ&%ﬁ QMO%HTQF}S Pyfge 1§0¥h@ packaging,
identificatipHQE Bl tHAE Mathin @ GlassdOQiclean-Heoanbefere hRIgtakeRAULOEIN@) chamber
shield lineov@n.(Ardnispeetidnpbtdoneidmtthel siitpricdatedidilumiranit processickitshd free from

damage. The pfefbed penstatie ichdsagacking rbveoiesrdingdiceiishistetbalrfiagem process kits within a
non-coated surface, etc.) to ensure that there is no peeling of the coated
film as well as confirm the non- e%glstence of stains, dirt, defects, fractures,
scratches and dents (particularly, at the inner edge of the process kits). A
surface particle count is taken with a QIIl surface particle counter in a
class 100 clean room environment to a specification of < 1 particle/inch’.

Testing of the physical surface morphology of the silicon coated
alirminiim nrocece kite ic eondiicted to encrire that it ie intact 11inoN



The silicon coated aluminum process kits which include (a) chamber

shield liner, and (b) cooling baffle plate, are preferably inspected before

and after precision cleaning and recovery to ensure that the recycled

silicon coated aluminum process kits conform to product specifications.
class 100 brepeationshay mchideagneasuhpgskfomexsamplanthimensionsyl{e.Bag with clean lint free
material arihibkvess phaguyfacemdughingss(¢g. 1R00he! 30 04D isurfapesecteaitiinesitrogen gas to
f}fj“;fﬁtci a%afsmfa\@éublam?eléls PR EAS Héal“ﬂﬁ%ldlbi_ﬂ@ﬁf%ﬁﬁ‘&% gleé‘he%lﬁ%lé}ﬂ :;;Eir;nsﬁei Qf
and a corr§ %ﬁ%ﬂ'ﬁlﬂ?ﬁ gener %é@b};%ger gn%(ﬁoﬁ éélgsél Wﬁ%ﬂ] CT] Wﬁifﬁ?nggrg crgstlgk?%!%accordmg to the
delivery oRLETRNALIY JESTed 10, &N i 9& £ TRGOVRIERSHIGancoater AMMIRUM ed to properly
protect and¥QGRSEekitE @xdoHbit aceapiaplecps Koy Ranca.ifiesitprogess:. operations

The sﬂlcoﬁn&JMch aﬁg&mﬁgl ‘3@499&@ &Qgﬁqgcﬁll&énag] U REQGRRR lﬁl‘i%r"lrﬁl fg"d I¥,0011n baffle plate, are
preferably 38$RERRAIB6k SO PRSI ANEnaINeRd Q&ﬁk@Wﬁﬁ&%@@%{ﬁtlﬁQ Seﬂ}@li&v Hlicon coated
aluminum b@@ﬂpamhmomﬁhﬂeﬁlclﬁmnaﬂnsﬁemeﬁhw forypikeoisionnge Gyclemple, dimensions

g)eLi Shligw%rﬁw@@ﬂd%éwé Aot toAtaminatadepoicailiesh protutsekpprticle. Furtl;f:giorteestlelg
to “&?ﬁfﬂ o@% ﬁ“i%@??‘%‘%x E‘l?&‘%%i%%f‘melﬁ% 18 ST postprocens
operations cl(ﬂ Xg% r&g%ﬁsal Et%ppf §Fﬁﬁf§1'9§le UgIpEA %qulpment and other
post- procememtwsammwagpu@@mu@@ sﬂﬂ&cpialmasahcon process kits which

include the platen shield ring, are received from the customer and

carefully placed on a clean inspection table and checked for surface
£ method HERIEER Yl 1 SBRBRATAITENS 7106 POR/ASIIEGH Relvratieriringpebiearmiting of a platen
SHee ey 156 |en§jmssc§il em(%ragksean%slndentatlons evidence of rolling, peeling or
(a) Poly- Slﬂﬁerugfe‘ffés Hiscorseatiers diecstams %mffa@é IPERTY ﬁsaé%"gpé?ﬁae Sireten, the poly-silicon
process kil wiuph, teigR oML SUElLAnSr e &5 @aﬁ?oﬁgﬂo%@p@v LA pEEgkged on a clean

or a S

inspection teb & and ¢hecked {0t surface amages a norma iReoR sur ace 1S ﬁfpected for any

pitting, schgsc@ar& quiaehiethaRELIWERIRES SSif lished u@ﬂg%m%ﬁgﬁ] stains. Surface
roughness inaludad I@Hi@ﬂl\ﬁh&i@@f@ﬂh&ﬁ&W@He&ﬁﬂ&gSn@f)ﬁﬂiﬁ @dy@hﬂt&m(br))&ﬁﬂ%ﬁlhﬁﬂﬂ)cumented as

per guideliRronebskitsiPreaciesivingil Thedpdlyisipbongpmicess dits vapbeitical data.

(b) Poly-sii@nCleanadie remavaifereigh. matenabwillsetaneanslgrdSaarePYd remove foreign
material walwhmhe'ﬁhdsomﬁmdlrﬂaghuhd tid et arey hotuimitechton@aitbomd dioxitien dioxide snow
blasting, vgyghnnyolEsti CW’rﬁléfﬁ‘iﬁﬁi%lv‘é%#é@ﬂfﬁyoé @wem@ﬁ@mﬂ@a%&dohmy jtgeremove any

residues b éﬁ%‘f&"ﬂ}? Hshlgﬁ}fland[ %rr%)ﬁgn}eélé a[L 51211%[ &Slrﬁbg fq followed by
o TollowdbBT AL SHOGK. A0, Y Al ﬁ%ﬁi‘m@hlé’rﬁw RELSHY 11 AGEIRNEcxcove wter:

(©) Poly- SI?”%E‘?J"SXSV?%E W' e to remove Organic stains..of by 'mmer%'é’” L0 1 cleaning and
texturing e ‘Pde%h %R/r}lg e?S&?iﬁth Iﬂh%iryﬁ @% &%&ﬁ%é%?)ﬁ:égiqﬁ olvgg assessmg the degree of
contaminatiSHAWEE A¥A G8:IQBZERL w@ﬁ%ﬁlrg@@ma%ﬁl@@m YWD ek flEeI&Eure. For example, if
severe corOniatiessedbakydiototie mavie exte ssatesil(@nRofis]licatkRragess Ikifs with rough
dlimong gxﬁetﬂdamméllmr@rcé@slngltamuiaTeémamﬂgnd‘mesa& p?@emrbmme@hmwl clean bsurface f
achieve n&ﬁ‘gn e egin wit

medium d]élg fri a saltg??{ %}ﬁ?éfﬁgg rllﬁglrglcfbg Q\f%t crig giﬁgﬂgﬁ QKISﬁ ncin ﬁamond pad
texturing nygg -ltbé:ﬁ \'i%% ﬁ§[§§ aﬁlﬂ,n(gr ?a%ggge re !(e-)nfhe wet re-

texturing (6 rp t@e@u%hiﬁ qtermym VoS IlGORe SHTRCH AR agl giRa.ihe 5&1&&@@ UPGugh Foamex
diamond gpt paRdolieyddary examp{ﬁpgf oStV @rec6OntaMminationsiicobhsemedvomdkeond set of medium

Foamfflx dlpﬂ@!@rﬁ@tﬂéﬁl@lm}h Q}h@@?psbﬁ’faé@nr@neemft heaw wammsrmsi ghrface gesisglvity
visible resi u&e&jg)ns ‘ﬁ%? \%?jgﬁ 1s obs ?Hlﬁg ur?a(lfcaéﬁiu fn.essaggdtl'j;iz P aten gr bﬁﬁ gng s ouldrl;e 10 to 20
win whilst (RIpKed; éfﬁt&&}‘ [l FlRan ﬁh‘g &8&1&% U

@ Pol contamlnatlon 1S observe (%n the platen shield rin on S|I|con surfacert s after i

oly- Sl 1C1eS atter the
texturing Sﬁ%é%?é% ;Eé%g% gﬁfﬁ‘ ?g@é%%tﬁ%ggﬁﬂgﬁgég&éﬁﬂ rﬁ) gﬁ:ggﬂqm omz%w?vater in order to
loosen pa t p i in an overflowing
(to facilital€XHEING ORI IGMRGRS IonbelusRs aresdacidadonaxticthe,plateBnsiield Jgod of time
at raised tds«mlam&dcsmmlyaomlas funntébi@lyHikwetirgectedditring @grbcedwedliiwbggemshield ring
Wlting the yHrepRRin G sﬁﬁ%@ﬁﬁ‘%‘#%@“@f tsenpy %béhﬁsgmweﬁﬁq @fbmglﬁeﬁ@b@bﬁl@fplaten Stl;lleld rmgd
mcluding I' C W1 a mixe
solution o z€ water an léﬁi@?ﬁgﬁﬁéﬁg reqnﬁlloév(gls u nts ¢ platen shield ring
is then in &j‘ fdpgo%p 1§!ﬁcl§)ﬁcﬁa%yr£%§g¥¥)§§n§rﬁ§lg% n%eéh Hrrhe anmgt?foratlon stains on
surface). maeargrgmp@d&mt%mw@a gﬁp@&ktuarp&faaménem’ kepRVRG@AEANe and 20 pin. The
surface restiviac@aodih®estand surface resistivity are achieved. Kits are then

water-jetted with pressurized de-ionized water and blown dry. The surface
is wiped until no visible residue jransfer onto the wiper is observed. The
surface roughness of the platen shield ring should be 10 to 20 pin whilst
the surface resistivity of the platen shield ring should be <200 ohms. (d)
Poly-silicon Process Kits Post-cleaning - This is a post cleaning method

carried out to remove particles after the texturing operation. The method
nenerallvy inchhidee immercina the nlaten chield rina in bhot de-ioni7zed wataer



power density for a period of time within a class 100 clean-room. The

poly-silicon process kits are monitored by using a Liquid Particle Counter

during the cleaning to ensure that the kits have achieved the

predetermined cleanliness specification of <500,000 particles/cm2. The
(e) Poly-sipsacediss Isikapeatedsif theqlaten, shield rinigdeasiaatattained 4Ral class 100 cleaning,
baking andspedifigtn|evélsl of aleanimiessiNetththeopredessikitsalirenbtosem dngrgatly, metallic and
partlculateuwparmfélaéél tea r}ég/g]é’d ﬁﬂr %%W&yéwig{gﬁcam generally includes rinsing

onved i Q}}?{g %ﬁ%ﬁ*fnﬁ St %ﬁ%@ﬁ%ﬁﬁ@% ol ol K ﬂlﬁ‘ﬁﬂi?ﬁ%tr%ifé?? SRR treien
power den} E@J‘B@%{c @%%ﬁ“ ICIERT {80 S f% 5@!}19}{&)1@ e monitored by using

a Liquid releaninguseludiong as \welhias w&tewamrthehemead&arusteﬁpmutotea@&mined cleanliness
Spemﬁcatldwfﬁgom@odeaﬂw/gnﬁr@hegls)ctdwe lmewmr iy fihteolveehiotraihad ngigapfed the specified
levels of Cﬂﬁaéﬂkrfgsﬁf%rbﬁ%ﬁ%?satgwﬁ%g elffpetattie foion peariersurlipenr within a class 100
clean-roo eiﬁwromgentl a16 lfg done thi s1 icon (é) Cﬁfjso Kkits are, su ected 1o élg era‘g;&qufﬁment to
substanti “% Vb c?‘c?e.'gl gas MUNRRHY VaE)o? SRS é(iu% aps during the
cleaning pd £ feaR AlHIVER VHIRERS: alr&ﬁtlgl amR)at SHUGIRRLIEMPRERMIIEIR Rure for a period
of time. Apefidiclenf titmarniinda fingganitrogensnlesdtowurade clihe qmoiyssﬂtecm MQC@SSnder a heat

lamp) at sdfisicairsrthernteodled ieritide DN Witith émﬂtm@ws plrrélwr@gerh process kits
are then cqaed%ret%%tag f@gﬁ%ﬂﬁﬂ ?gg% ag ﬁg@aa%t\ﬁﬁe 9 clean-room

g(l 51. 1c0 rocess 1ts !ﬁir cet ensure the non-

b f re bei

existonce AP1R. Olfe I A REREACR I3, eqqu%‘tba) et TPageSY mtt 458). A surface
particle coﬁgt@srﬁlk&e\xthea@ﬁ sﬁﬁ&%ﬁlﬁ@lmoﬁ;@éﬂﬁ:a Hssde &ﬁ@ﬁ%n{é@ﬁm §Rcification of <
1 particle/iactd Genig (Pardighlscly satiheneggasgithie: pb@CﬁE&rkﬁB)):eA it faceducted to ensure that

it lsblln;laiﬁmrcl@edamm@fakeﬁlwmthgap@rndsmfahe patiche werpatier irrcacetilie! 180 the guidelines
establishe

\Y £l 1 f: rticl
count spec, é%glﬁl 1s6 rrr:fllil eéﬁg}t?%af' ‘ﬁ];en fina 1ns ecte% 6]%% gr};tll&() qpﬁﬁféggz I?)ffe ﬁg?rgcgeﬁs 1t%él)lF dgztclr}r)lin‘:Zde
Documentali&h lh‘ QR ; SQ)QI(XI§ process kl S

® Pol on ucted to ensure that it is intact upon comp etlon of the cleanln fentificati q
OyS S S daentirication an

shlpment 0 o Fé et e éféﬂ%@%% rocté)fééﬂs are 1(% &%ﬁ é)eﬁc ,‘ezéjcarépﬁla so?%r%glt remains clean and
free from %‘i @ﬁQM%/ E&&E‘&E@ rﬂ@&lﬁ d H&IGRR EQICOI’I process kits within a
class 100 a@yﬂmmlﬁg@ceﬁﬁlmgw&ﬁlem@ndh&@ﬁméaﬁelparglde B8O&Nbag with clean lint free
material agpéeifigatiog is mmeniitmdsdithrefictimalymisjected: dfrdsthe priiebvith pure nitrogen gas to
vacuate app apNriE ST S WA oS st H‘é@iﬁrﬁ@rﬁéﬁ‘agﬁmﬁlﬁ‘t@rﬂéﬁﬁﬂe\ﬁlHl‘tﬁﬁ:lﬂﬁléacuunll( Seallof
the poly- 51 rigrlggeﬁség its. él"@%t% glétl\mel{itg%;rg essiérﬁr% i15,15 EP &N éqte Oﬁ%réi ecé packing list

generated Wl pro oly silicon pr accordin 0 't dehv are then packed

into a pro 15% A6 Q&tﬂg@d{éﬁ HGAHRR akfion @%@&d ﬁoﬁrtl eptB@: &QiNEbure the poly-silicon
process k1tﬂﬁﬂﬂ$lﬂﬁﬂﬁ6hﬁﬂdusﬁhﬂ@fﬂ€ﬂt method to ensure the poly-silicon process kits

The plateﬂﬁéﬂﬂmg'%%@Fe%ﬂ?‘ik&gcféﬁfﬁitwé’ 29 that renane sleanand. 168 froMure that the
recycled pllidnageLd The matbod gepeyaly ipaides RACKING B INAGHI.SAANGNor example,
dimensionp @ly-silicorsprodigss kitsawithiintavitglasslti 0@telean-rodgaousiiig & a specification of <200
ohms.), suttef@lﬂegbmjs\iaeutﬁﬁoa?&dré%ﬁefewtwéltrﬂﬁew@asgrfscamreﬁ 9a-Witktheregys, the PLAD
plasma do lg: TSP H1ﬁ NS dtrglﬁ)égﬁraﬁlg tested to ensure that the
recovered %}E '\]‘1}6{] r1n ex accepta P }53 nce ﬁ% TOCC erations mclu(% testing the platen shield
ring in a f AL g@ﬂﬁl &m@re WS HoIER, RRYS TIRETH A3310 SYRARHA hose skilled in
the art. any air. The vacuum pack is mspecte for leaks and breakage to ensure a
complete class 100 vacuum seal of the poly-silicon process kits. The

A et dguantlt y of the srllcon rocess Kkits is then conflrmed and a correct £ (@) am RF
metho a) an
window sh g%atgy w1a$z/é ]qneﬁ éﬁer gﬁ(ecp Beqﬁqg FE} EE %ﬁr(l?gr’srlﬁs’@lrﬁgpﬁ%%egan gshall include
the steps O Accor to the delivery or Kifs are Into a

@ Quar} %r@ R SO, oo LS DD, s i
which inclBd g&#ﬂ&é%g%esme‘?d %6top I‘§ S%h’l%% 1&)%?6 %h SP ushing shield liner, are
received fi® oI RIACS 'ﬂ!geﬁ g ScRhg ﬁE@&%hﬂ%ﬂ@%@@&%ﬁ@J%@ l@ﬂg@l’rface damages
and/or abnpfﬁﬁﬂiﬁk@ﬂt&leaﬁwmgsmﬁeﬁeﬁevm@edemsuﬁe phadghealte eycke dralatemtshigdddeformation,
dents, dlscn}qgitgmrmmgrm ﬁmd@@l tf@amg@%gp@ggm inchlideand the conditions of the
duartz proiSALHARY Gt -ExanTbre diffTIBE (e g tRERARYS), SHEBH-sliffabehotographs as well
as logs of S stlvrfy (multi meter with alllgator clips to a specrflcatlon of <200
gatgrlll:ﬁdﬁ?ﬁe Ks’iﬁrlfét@ pmji@ b6 imy yégarré?céeeteérﬂurr@?et’aﬁerlgntma;zrcl:;ﬁtth
u z S

(held in a re W§‘ ressurrgglg ze wa’tefr % w%ﬂ% gros%‘ d t[S Hq tgﬁéliﬁfﬂnecesszry) or by
lmmersmgp[ﬁé £H§B e(reraorerqa’fm @“‘ Et@& ﬂ%? S’ é%% oQtains. Lint-free

ensure that the recovered platen shleld ring exhibit acceptable

performance. Post-process oper,?tlons include testing the platen shield

ring in a fully-assembled PLAD equipment, and other post-process

operations that will be apparent to those skilled in the art. A method for

precision recycle cleaning and recovery of a contaminated quartz process

kit consisting of (a) an RF window shield liner; (b) a top window shield
liner- and () a nedectal hiichina chield liner ic emnloved and <hall inchiide



(c) Quartz Process Kits Chemical Processing within a Controlled

Environment - This is a precision chemical cleaning method to remove

organic/inorganic and metallic deposited contaminants within a class

10,000 controlled environment. The method generally includes immersing
polyester sOXIGLIINEGS gingsthe quartBdeee$sokits Khelthideasalefmafhgts)siki® @e then spray rinsed
with pressgiredricainiznlvwithialh egu dousimikeditireheioglrsodd oo fdymeogeness water.
(c) Quartz PRGN U8 ARemQN kiR EINErQxNiste itk MR (R RIN HAOK AH2ER & @emical cleaning
method to suiitabledanedaierminad valllim éep&ii@d)ﬁrﬁeduﬁdmmelttﬁl’imc\]mkumﬂi)@ﬁdhlﬁ)lled environment.
The meth@ommﬁlquénzsrjmgsg loitsEprectiien Bprapringettwiths gheldsurizdelflon fixture) into a

chemical t \Y r0x1de and Water
(H,O:N %%: %}%\éﬂ a sulta glﬂriegletigwﬁc \g Wi]ml L?ﬁ ﬁﬁ)é%é)%atﬁﬁrsolume O%UEF% %mon Quartz process
kits are th e(g%ﬁ‘ﬁtgr EQ&&%%?%% (li)a essed dry air. Next,
the quartz $ geddia AN-AcM8QUS)Ghe ugm&@mairamglub&@l @&hi@ll%ﬁ&ﬁ containing
Hydrochlo(id @ih)i a)lflal)soﬂt;abi@}ﬂeeﬂei@mmnedvvhlumamamebaseld: onmatheliotabiblusvietion. Quartz

process klt@fathélestﬁmﬁbﬁn@hawzprp?m@%%nsn&@ e @}ﬂrhlywm@édvmtﬁt Blgyegigppressed dry
air. Then éoaowés[éf,t%ﬂal \Rl égm gﬂt E‘F ﬁ? 62) % imk of an aqueous
mixed- che on com rlSl tr ro us ixed-acid solution
of a sultablﬂl)? ﬁﬂ re then spray
rinsed wn}slubmﬂﬁg@atelmwtmkr @ﬁcanoa@ugou&l mfxeideeda&aﬁhga;km mgtqn QOB YRESHIEK the quartz
process kitghiitrierAioid EHMOB)amd seyaragenlikduorideo(diFragiecus rixedsadiel Quartz process
kits are alsyiprpeicdofon %waﬁléo Buiigivraitain dased bbr thracestds repeated until the
quartz pf%ga?d%ﬁgtank e &ﬁ%‘ﬁ?&&%@f@?&% thieRSpAY chibeg ity ronment for the

final cleani ure
own dry with ultra filtered compressed

essurlzed e onize ater andzﬁ
(d) Quartza’fycaﬁfkrfﬁg éPQﬁée &a éé%§%ﬂ§cé?%ngr§eﬂé§h%m86abgjéh@é’lﬁﬁ ging, baking

and certifi; ?ens re _and Ve kits ar Tom O 1c, metallic and
pamculatefh%lﬁﬂ“f@gr% sAl e 41 9 iﬁb&%@f B PR BRIt o UG cludes rinsing
the procesPKRCRES uKitS,FE RIRALSRALIGE! e§|g}n§19c hGaHRMIRAUERRAY %ﬁﬁi K¥itate effective fluid
exchange) Elaninig cofitaiaimagea ﬂ'dﬂeqerﬁﬁ:e&swswepeﬁtad bl ihef qmsﬁm@nmsmgstsumns The
process is gretisfedhy Thiang thartraprotessssiits dredtramSpdeteiktacthe massrﬂmrm@awk containing

l\:&}lt:;guarecfs O?] %@Mﬁéa (ﬂﬁaq/gﬂ%s ariﬁf}ﬂ@ﬁr ﬁl%sg;llﬁﬁ E article @gunt:rnggrﬁfgng::
ﬁwafi&iﬁigf:%éé faah @éieﬁ IR0 000 waricter ot

cleaning t

After ultra&ﬁi@'ﬂ&ﬁﬂg eegtificationss TiRisdsiadinad cleaningc hakiBgwaBthnd then blown
dry with peevification mMethodtozensuyreid@nc vmssfymabatm@mmesmkﬁstamsfma‘dmmm repeated

lﬁmlill ?uart@ m&hmtgﬂﬁr@lmﬂwﬁeeaﬁeﬁ miﬁ@lﬁr&ftélimpuﬁh@s faﬁdumawtia@sehysmwacted tlo
y i3 gsurl ean ?%fsﬁ@&@ éE etho 8 ﬁq‘é‘fﬁ}?\'@fﬁ@ﬁ%‘fﬁj éﬁfqt %lts 1n a~chamber at

and spout tra
sufﬁcf)entt Qggﬁ; él\é\ﬂ 'éafﬂw}ﬁa 159 'ﬂléea & I[Qﬁged class 100

dust free alPo@éh QQukf Jfaws (oafasiiateuaffeativefiidexchangR)Jinse. tamk semMaimingiart process
kits are covlkfanpbir @ de fionizethdvdtendd«tns breg erkoval of @l che rammaieclemm@l and checked for

surface clegalingiy d'ﬂg@s G@@g@li@t@@nfm%@@y@mgﬁ pggéesgokwsls measured to a
ohyecal té held i 5g'° 74*5‘&2&**@*? 5 ‘f@?‘fé %ﬁ?“* e tprlk cotaniy g %gxfr B rod s done 10
ensure tha % erh% \ﬁfé/alg Zigtgdo Tﬁé %e&t'tlﬁed per the
guidelines @mee@mﬂwgwea@ﬁm Qlecpime: \Withisl aclass M&@msmametia& and the surface
particle cqquﬁsbzcﬂi@@gssskﬂgtal@tm@meﬁday ingienged dnid) el Bamtlér@umepf the process kits
documented fipryrpriatite aHi g ehieitt @heiagrenks Rity Heavdosrctislisd daes-

(e) Quartzi@clsiarminatglegnlicessspe eilicetioteaf <0000 paktiglesicmBicAfteand shipment
gﬂethod t% wltmsdmcqmamm@ﬁlkéscmar@znpﬁgé@sé dtsed remndfyde donit pn@@gmﬂz@dnland lfgge lfrom
amage. i in class clean-
roomgusmb‘?t gfﬁ ea%rjcuurin%egi W fe:ér]g t e‘éll’j/ Q?EW q f) %ﬁlnt@}dv iFa:fa;:lrlal and the outer
bag is an jlﬁﬁge Afﬁa&eﬁleg§§l g ;;jsr @g%ﬁgdf Wﬁﬁﬁu‘?é‘}{ it (8 NG, er@éf’f:uate any air. The
vacuum paBkQCRGH E%dﬁoﬁ@%@&ﬁ&jbl@m @IM%@@&;%@% kits.fiave @U@dfﬁes tb@tl&ﬂ%@ i@8on process

kits. The l@vels @ficlganlinessssitiety the qutiite protessikitpakens likjeataaddwhighoper labeling
of the quarte priprepakiipecseifficiemthodsiinsstartialhhe &towahal raokeorivesc: elegtivingy-designed container
box with cughigfistraigpatidn %@’Wﬁt@ﬂ?ﬁ%ﬁi i‘:‘l"l‘éﬁfﬂ&&?ﬁ‘“ﬁﬁﬂ%ﬁ&ﬁf 'ﬁ%‘ﬁ% S&lﬁ’ﬁﬁ@’ thghstomer.

The quartzgleaeinijtprocessstOMémethiodinday shigblViechdb)airtaryindpwfstirdkitsrirnml (c) a pedestal
F:cShcligd shapla ritser g @ﬁﬁi@?fé’nt“ﬁé l%fﬂlif'eaf& iy @Tw@ﬁt#ﬁ@‘%ll@ﬁﬁﬁ Plt@ligrree;};i tflee
dmz/ensmnqsg th%cgnes%g S gegﬁéﬁt ﬁ@éﬁg h % 3 ace c eanh ess ang}gjlﬁ rtlc%e Furthermgre
the PLAD MSha(@pHOdRT AR SBLIARIR 3F SEHIGiehEILMAEFAIES (R ARRH9 § HiBE 1o cnsure that

After baking, the quartz process Kkits are cooled in the oven for a period of

time before being taken out of thg oven and then inspected and checked
for surface cleanliness and signs of contamination, faulty cleaning or
damage. Surface particle count is measured to a specification of <1
particle/inch’ to ensure the surface cleanliness of the quartz. Testing of the

quartz process kits' physical surface morphology using Inductively
Coiinled Plaecma - Mace [|hnectrometryv (1ICP-M<N method ic done to




dimensions (e.g. thickness), surface roughness (e.g. 10 to 30 in), surface

cleanliness and surface particle. Furthermore, the PLAD plasma doping

chamber performance of the recovered quartz process kits are preferably

tested to ensure that 8 the recovered quartz process kits exhibit
the recovedCepialie pariorianse «Rasity peesHaperatinpsm tas|uplietRslingIthe testing the quartz
process kiguartfulpresesslddtBliniaduliyassem bibd RisADoeguipareiats and wihbe apparent to those
skilled in thgyst. nrocess operations that will be apparent to those skilled in the art.
Accordinghceordingljccsemveralvabject s e meeantagepohihef presaabdfiveEntionm@pe, the present
invention @ﬁ‘gﬁ%&‘%éﬁ@fﬁYiF@raesﬁwfm&smedpP@se(ﬁMmmﬁeﬁ &ty arvrebdfeolugiigtecting the interior

surfuce of g e anlen s iHOR Y (IS LTS IS HCKBRI RS oSS B b i gber. These
Proeess. S .W1 ﬁ[ﬁi'EVl € gIél?\I]%h? CUur, Oe(gﬁ CCSS 10N 1EVEIS reauce

0 tro 1N1mize ontaminat
consumablNG INENAL SUNAGE Amber ramaistoraton andunwaniedy invention
advantagedfakgiopantinatenialsngenaraied dne chpmbesy Fhases RAY REQGESS the original
process kitkitgtanill @rovige maop RegUrkitevirdoess cintrallialnmizéithidomariinationeans to attain

consistent [gphity anddnaedvicedLAbnsisivrapleilebstassdeintoet whtkidigh adltaet quality for optimal

by wing 1 GO USAF T AT SRR Ml céggﬁﬁﬁi@;ﬁﬁﬁhﬁifﬂﬂiﬁgeﬁ

1
by using the ¢leaning m mv
process KROMATIAIRAMSYAENOHESHE rgaric, Kordanicand MetalicPUiMcers can increasc
recycle cldaymRrpdusts s ent QRgHha OsigiRtalaHokOLRRS Kit Jaataliab Ak IS aBsst customer
satisfactiona¢phology. This will further offer a reliable, quantifiable and efficient
Further obJE&E4ha H&\%H@é@s mgl%%klwal%%gm@gﬁﬂZEﬁLﬁgﬂ%%ﬂh of the drawings and the
ensuing dedxgilabilityhepesfatin ance:cificiaReytand i ateiofarimalibyfoe apttnaplasysSiem the ensuing
disclosure effeptivelaessimnd improved wafer fabrication productivity. In addition to an
improvement in the cleaning effect by using the cleaning method of the

r ' iQn, f ing,ti nd cost can be decreased since a
3 BRIEEP%%%‘%@QS@E@%%%B‘S{%U %%eously processed. Therefore, by
The abovejanpthaestingjagsisoirie mienioa nginserscaarirerasseirvadhe lelosaaidrgeriptions taken in
conjunctiop y{RE AGFATRRASHE PORE S GerER e At FarfO PRI EXBHEDE YASTEY
FIGURE ltithsttoedelvengtiocost-sustomervsafistastiontetfowitier dipjegtshantgr without process
kits. advantages of this invention will become apparent from a consideration of
FIGURE 1heudramgingstanaitheoensuingldeseriptioplathérpagpeetshefeaitires aradess kits having
textured ingefiphptdsesiefotiad venstiortagditideohibréregpparent from the ensuing
FIGURE dlisclastieaand gppenasd ¢lamesrodesB RiItE hald iSO idh D kuffidks according to one
embodime D) RAMAING®T he above and other advantages of the invention will
FIGURE £86aME NQIRARRI&NLIramiharieiinghaessaintionsmtake Miftrial and having the inner
surface coga@njtthctiepnwiikeihiecocciy pany kighafiaaingShyhetsianlike references refer

FIGURE §911U§%n9@5t§c§éﬂ%wm?e'§€'& tﬁé @&JB@ Qamyﬁgétﬁéd@ UQ‘FQW material and having a silicon-
coated text@r@BSnERetiNAlIVMeN-ef dAsopiriRhaitrf thenpbasma doping chamber without

FIGURE PIRSERS KifeRRYREA MEF@E@%&%%@%&“& CRSSHRSHNR! MGV, Q& tured surface
according RIBROAKIGRING Ghmberwith the process kits having textured internal
rfaces ac%ordincgvtgwo&ghg odimen o{ Jhle inve etioqn o QZG:H I%v:f’n .

FIGURE 7 llllustra €S a schemat indow shie l(ner al
according{ H§$r§1§9§dmrﬁ)&?‘lﬂ£ﬁ%?ﬁgﬂv 0 tﬁe process Kits having %exture Interna
invengilpn. FIGURE 4

s,Lilrfaces ac%ording to one _embodiment of tlhe
FIGURE 8§ I luitrétf:s a sc erPftlc yew of the (t)(iptwm C?’lwals’%ﬁldr iner Tadﬁnerq};ﬁré%jaend ]h%}im 3 ntﬁ)f'%‘lfred surface
according 1 SRV Sz g §F AtGXIW of the er snieldine of all

material and having the inner surface coated with silicon material

B
S

chematic view of the coo Ing affle plate made of aluminum material and

FIGURE lﬂéléifﬁgfas siffeyreedhieynartire e tvhed dbbratseies BhdersBdihiesitipplcaning and
recovery ofg COpIRIASH T FAEURES Silustrates a schematic view of the platen shield
FIGURE Iilupiiaterea dlogitientir haalerialcaner tralivid) sebexeirateguirtateramastitding terordance with
one aspect g e RIS ITERTSH thE Ve MTTHT FIEDIR B AT ARR A ST AR B {Adypilicon coated
metal kit. . . . .

of the RF window shield liner made of quartz and having a textured
FIGURE 13, iipsisaless Bovahat) Y Bine arliBuemiarmsoftie idertioplc PIestyRraneters), in accordance
with one aingel o1 8 RICSERANRIEV RIS S Hs(S WIR AW ShiBRYHSHIAA LS G 4iD Purity poly-

and having a textured surface according to one embodiment of the

invention. FIGURE 9 illustrates a schematic view of the pedestal bushing

shield liner made of quartz and having a textured surface according to

one embodiment of the invention. FIGURE 10 illustrates a flowchart that

summarizes the methods in this invention for the precision recycle

cleaning and recovery of a contaminated PLAD process kit. FIGURE 11

illustrates a flowchart of a cleaning process (with valid example process

narametare) in aceordance with one acnect of the nrecent invention to

fextured surface



with one aspect of the present invention to remove particle and metallic
impurities from a textured high purity quartz surface. FIGURE 14A shows
exemplary used silicon coated chamber shield liner before recovery, while
FIGURE 14B shows exemplary silicon coated chamber shield liner after
FIGURE 15e00uerys Darkesiainndinggicesminy bigue d4iane fenprgarccobsemve:afiehccordance
with one appgv Vel agseenvimtieg wrehdB pRIC RE m8Alis hows @ dmplarkusddigh purity quartz
surface.  gjlicon coated baffle cooling plate before recovery, while FIGURE 15B
FIGURE 1ghoivsvsexemidaryssiligococoated bafiler shielingplateraftenvegoveity FIDAMKE 14B shows
exemplary stdifjee drretgdothsnifeFighinté 1A Hiks g dPaobsemaddegifiesr ireEgyesry) s are no longer
observed aflgifCi B 7e BB SIGIRE 16A shows exemplary used platen shield
FIGURE IjAglooclinxgnplate bseforicoe conetpaiilhiteo FIGRERB A 6B shows, eXeniamE 15B shows
exemplaryﬁim@hcgﬁfé|lafﬁﬁioaﬁ’aﬁwé@@@é?yécwammwmkdgfaiﬁédnr@g%?mamgm fenger observed
after recoviy &S S b\ 8WGE Bbserved after recovery as seen in Figure 16B.
FIGURE BRSHIRE ¢empihpwesereivphaisidusedcqelangrlitrebefinctiisoresevitie FIGURE 16B shows
exemplaryg?@&@ﬁ?i’lﬂﬂ%@@ﬁ%ﬁ?&ﬁrﬁ ?&?@VQF@%&‘B%REIW%FW@ﬂﬁQE‘ri?‘Blwgsmed after
emp

recovery as seen 1 rigurce . - . . . .
Y hex a‘(fyy quartz liner after recovery. Dark stained regions in Figure 17A

FIGURE 1 feshy fopigfapltsh sead e atter ﬁ@db'\?éﬁgdées@éﬁ%h?f@i&ﬁe%lieﬁBli@rd@mEr&%verya while
FIOURE IR e, lmtyl%;ﬁﬁ%é‘%‘?ﬁ B Stittace BF R RAGSHRAIEF M EIEBE e Bhep AftgFr observed

after recovery as.seen i %u . . .
ecision cleaning and recovery method of the present invention.

FIGURE EI%%%@%% Ui eSS e B Phis dilstrt St fitle? BficPtrdsion cleaning and

recovery me the present ipvention. . . . .
Y lStfectiveneéss of the present invention using Inductively Coupled Plasma -

FIGURE 191 skavs gsctiesphiaery [0CPeMD) disthorfer GURE Arshsws thiethd@sifitiagygention using
Inductively Gouplse fil Bt M SRR SR e MirdRiil&hess of the present invention
FIGURE X(simy thee ¢ esbreRdrtiel efTountinethod. #d DE FIRIUED-D BSBRIPTION@fen using the
Laser Partigie)fopri\fiERPFION The present invention provides a set of process kits with
well-textured surfaces such that they can be used to attract and adhere
4. DETAIR QY DRYEHEpTIRINRIESHRARNAIGIBRPNtaminants generated
during substrate processing. The invention further provides the precision
The Presef?é%‘ﬁ?&%ég?’#%%‘ﬁﬁ*@pﬁé?jd’fr%r&&%élyso‘?‘fb & %ﬁﬂﬁ@%ﬁ’&?@fﬁ%’ﬂéhﬁ MibcatRep! gratract and
adhere varjpus’parficles, condensed mater and contaminants genetated during substrate processing. € mvention
further prot%gezﬁ{k%sﬁg;isf&v_% @J‘cmm £ aﬂ@?&{(ﬁs&a dpt%\lér h%’u si@tis\él ﬁiﬂsr%@&nﬁ& of the present
invention {MIERGEOMRAMY HIGher aMINGShAGERREING e thefgragaing.GiseUASIoNIly, the foregoing
discussion it eémeleiddtao e illustrativednlypdmok riotifimitihg ithatinventiomneds dinvhitetinaddnly by the
following ¢jeifi @er 6y B§tnigefitlowing claims and equivalents thereto. In the
In the folldialigvdsigidiesorijptieous senier dasils peciidode aitsiar e pedvios hthorargteumt@rstanding of the
present inyspgoid 8 wilihsrenpgieniidersearielihesosdies iproserit fraydstiverent itiriten may be practiced
without sogp, Pé?@r?ﬂ’ HShGEfclertplist sebtArtse %{?gl, kR REC 5P SRt yyﬂi&ﬁen described in

detail so as. nof,to obscure the present invention unnecessarily, In particular, these .inc most of the detailed
manuiac LR RIS, WRHHb S OMR. Oh oL asé %@%ﬁi@ag@_ e thons weed 1
measure ciSIANEESiNEILKRRWRBIOEESS Steps have not been described’in detail so

All given p"’r‘%c[?s?t 10.00scure the present inventiop unnegessanly. | eregéélc?“r'% B0ES 4 within the
body of telRIBRMP LB AG ¢ dﬁzéenméﬂaﬁa&wglagirﬁémlwwp & 516 TbER4RRe of ordinary
skill in the @FttR w@gggtﬂ@tsaarm _ @malyét@alnwabtyos:@mmlemmm@n&&d to

I the pridPERSYGSIHCALAMERSIORs andricanlinesslavelRiQll GMEN BIOSESS that are made of
aluminum BAREISFS IRt ALEHMP MM INE RFQSEs S LERR B0 HR0SENRARMNBIR S48t formed and
machined @fethe d@eikaunghawithiinythasthodhpiof testin Sedtiand Aedainirgiowheows for passing RF
and microppeseighitvaetionterel ferdostrativépososetoniyer ABhs pehietbrogb thf aluminum and the

aluminum BN CSRIIH 1i¥arE Wty ?ﬁ%%éwsgmdé%%%ga@%&téré%ﬁ%@gy desirable to
reduce metal contamination in plasma immersion 10T implantation processes to anarea densit 5%10° /em”.
Since alunf IS0 samﬁ'uf%jséasa@%a\@ﬂéh Q8 L DS A A5 SO FGEIRE dat atuminurn
contaminatid Bﬂ&&lﬁﬁ%ﬁ@%&t@(ﬁ&@i |Mdmw%lm%mmmﬁ%&hﬂt2@§%i%gﬁ Qlfaterial, which is
commonlyakd¢thinrm bekaitis e atlom anthatisrresistantwiochimpaymprbeassgasses and

Thus, in o@%@?&ﬁe@%%ﬁ%ﬁhmﬁtfaﬁ c%@s%ﬁ)ﬁ&%mﬁg%p j:'@ggs,i Had I%QQSMQQW designed to
shield andShraasthManynpliasona dopingsystemealse ineiudendh2ed6li iore, other exposed
clements swingdwidforlpasdim g Be amdtdnishowaresignalsifeontextesndl @ntérnas include some

into the plasma chamber. The presence of the aluminum and the

aluminum based materials can result in metal contaminating the substrate

being doped. It is generally des%ble to reduce metal contamination in

plasma immersion ion implantation processes to an area density of less

than 5x10" /cm3. Since aluminum is commonly used as a base metal for

many plasma chambers, it is known in the art that aluminum

contamination can result from sputtering of aluminum plasma chamber
wAalle and Al 202 dielectric material which ic commaonliv 1iced to form



chamber components and will cause some process residues such as

unwanted metal dopant residues to deposit on the surfaces of the

process kits in the chamber. Organic and inorganic by-products may also

be deposited on the surfaces of these process kits and chamber parts.
non-metal bhiesenpltasmand opiing RysErodL s ENayctypically aoniadidSeet the doping chamber is to
prevent thodtreentratioiihe flophgasienbad amedalii hoNinokyanicpnypa dtiesg fidvena doping operation.
During th&GOMRARItIERNHR! HeRQCLSS resithe i’y depend dpeisthes GRMRASIIRMASry process
control coihi@pEcOEGS thachathiedatesiat, bigingtdopeds ancdbw @omi@ositionhdf the process kits and
chafmber conprarizs o thid sub«sme pfplc@i*éeaﬂeewnl@)@ps sbmeahdapninentsicTle pow} on th;
surraces o 8 ¥ S1 n the surtaces o
these proc?s%?lﬁtfg%xggf‘\ ﬁﬁ%ﬁgﬁ arts. {e(a S E? é’ Bﬁrﬁ éf%ﬂ% Pﬁrﬁ@ﬁ? sgrﬁea concentration of
organic arfd! %599 0?11@ t’éle‘j:ppéiﬁj depend upon the
composmokﬁ)b'ﬂf@ 0Asthe: Sk @9&1@ eﬂr@&ﬁﬁi@ Iﬁp £oamReh! PALS MM ate. There are
various typ}auSeosemeapmom]emnrbmferafazbﬂnsaﬁech13tuolmast¢gontaM|matarsgpﬁnecles and organics.
The accumruaiﬁewwmﬁ;%mmeé agiel dnppaniesidrrobymeditie dmipeipitiisesRE hgglfogess kits and chamber

Ef‘éﬁilfﬁf?mﬁ‘@i?"%s ﬁ?ﬁ?ﬁi@f*@?‘ﬁﬁéﬁ %&ﬁ?ﬂﬁ £ SOBE] Egp PHOUEES. emies. and
may also e’i@(ﬁ%@@% Yot gl %gn%%u QQI etagg é)@i(& ge unpredictable

thereby ad@fgl G@éﬁh&ﬁ@t@o QB ARER daiee Fhese Mﬂt@aaeewtw&ai@i&lalamtm&yhe wafer product.
adding uncertainty to the plasma doping process since they have the
otential to contaminate the wafer product. 4.1. The Unique Process Kits
4.1.The L%ﬂ%lﬁ@‘??ésmbfﬂbp'ﬁ?@%%%%ce with one aspect of the present
In accordaigyevithiomassshiownhinpF@U RERiand FGWRERIURE aforeieiibiethe aforementioned
giazgigi@%%%ﬁbe gign(mmb g%@ﬁf%tr%u§b@rbﬁra§1rﬁani;@§€ﬁ%§hﬂ%tﬁ%%ﬁﬁiwoggclﬁg rvsviﬁ:;aﬁg
s S R S R

of shielding a 1n er1 T sur ac€ nt§ mat€rial generated in the chamber.

These chatibetUgR1Q 15REQ &B&Eﬁgﬁ%ﬁ‘c? 15 GansiStRGel ANe! @EH&%@E}EQ&&B@P@%&Q the PLAD
chamber. Tivgeshieldslingracapabley ebshiatding mtalmasiDmsurtacquindall Addle crystalline silicon

materials fohasshe’ fronfeemuranted sretahdd pathtsimakérial derre ratebicimathe coated with a layer of
silicon maisHglriflfar THEYY ChAbRicSHigTdrirs et d B ciretiadr'stidicteeroto in order to
minimize Copiapa 1 W TsALs QRS BSE Rerior surface in the PLAD chamber. These

The preserpr*@t@é@ws A prefdtabiy é [S&RBA metets st %ﬁ?@ﬁﬁﬁ% LAk process kit
capable o é’@@@f;ﬁ%&&ﬁﬁé@ﬂf@éﬁ T ALIBP 488 S iaRUAGRIHRg 2 \fslopant materials

enerated €r COmprisi
£ stofthem Based liners are thermally coated with a layer of silicon

eon ma e A . o
coating thlr%](gi %ﬂamﬂ@ﬁ& I§ i&é gﬁg% i']@]éﬁaelﬁgp%s%m u?@aé)"f) eQQO ap least partially
cover the Q%H}Q;Lﬁ’ﬂ@er atien. chhgy PJ ase RPN ERtIAN, @S, SRAWE B bd lA'R g.RPfCu, <0.10% Mg,
=0.015% RIGURRDS; Rrovides s set ahpiasmandoning{RLAD). rocasskil €80able ol residual
elements. TfepIRAtHIGsthenriesiof st taeawidamkidlehanobenifiopirdeteoratiang comprising at
least 99.99%andupiwahtediometah dopantsinatelialsitgenerated in the chamber
(b) a coolfﬁgmﬁle?‘mge @nﬁogg@%g&r (ﬁ*yﬁlgul'lﬂ@%QMQ%MQg%lgéoﬂlgmmred surface, the
silicon texfit8dQud @Mavia\dRgthe iarl-suiace: saated with bighopuoityinSiie@Roating thickness of
about 150 neaietiah.tiigesilivonute xturetidd tiageshavingweesurfacetsoudghrasstialerage the interior
surface in fhg fRIMPEIOBGt POV ieF OO W, anel éeaéb%%?ﬂj{otkhbkﬁéé@"/oﬁabéﬁ 200 Mg-460-015% Mn,
=0.02% Gy <ﬂf€‘élﬁ?n§1%%5ﬁfa%'é SHiBRYeIer ROASKrlictafc-Adaptelitbratdus stements. The cooling
E}afsﬂe pg“‘t }ﬁ (y iﬁéeﬁli'f(fﬁd?t%fﬂ’ﬁé%“@ﬁﬁ FhiehetamBE PG CBHISTSRBTISHg, least 9999 wi.
oStand g ot ieast 89 6BY6 AL €0 10% Cu, <0.10% Mg, <0.015% Mn, <0.02% Cr,
(c) a plateaGliFdgime ccoPQRBYNZR, £ QM6 SN @ DAHHPIistnsd R0 Y59 feret] 99.99% Si and/or
=0.01% tPégéiHﬂﬁ}t‘%]éilﬁ‘éﬁ@.aPﬁé‘agH’i%l%ltﬁﬁé‘i"*%ﬁ’ﬂf&iﬂ'éb{%btrﬁﬁr%‘@%@%’%ﬁﬁfé&“ﬁﬂéﬁ&‘e having a
surface rouglipeseav5ees Rigrpabry Sicon WBatig BoRsrsiG At oldsst s 98 Wt ss si
(d) an RFamidde®. Qicldtlidey totaberantsitich eléivierts o{9) B ochingbddfle pigteurity quartz material
comprising diiforfeflt Mz de GY aRimfamhaterialhierHarm Tl Bceitiethhayaggicxtured surface, the
textured surlaeg fvipg dEBES IBPARDE ek R Bersthtudd Kailg a surface roughness
(¢) a top avelkagehRid fromaboutcRO0 b 30Wdkneama @ 08ating, thieknedhah-aligutuartz material
comprising} Gpvth BOE FRSTHE M T BaSe! Shih tinetipg dewnttene Myap el iyret surface, the
textured syelace Mg AN BEVER BRRSTHEXTTRY BiffaRatmthe e A&Hiber and comprises, in
wt. %, at least 99.00% Al, <0.10% Cu, <0.10% Mg, <0.015% Mn, <0.02%
Cr <0.07% Fe, <0.025% Zn, <0.06% Si, <0.015% Ti, and <0.015% total
residual elements. The cooling Ioaffle plate structure comprises a textured
interior surface of a high-purity silicon coating comprising at least 99.99
wt. % Si and <0.01 wt. % total transition elements; (c) a platen shield ring

component made of poly-silicon material comprising, in wt. %, at least
Q0 0904 <i and/or <O D104 total trancition elemente and havina a tevtiired



surface that enhances the adhesion of dopant deposits that accumulate

on the components. The PLAD process kit typically includes some shield

liners that at least cover the interior chamber surface and shields the

interior chamber surface from the accumulation of doped material
(f) a pede@@NRRIRCsH:Ihendopingoaperatian. thidensidréaoa dreing, shieddingignayriduartz material
comprisinggin exath pldsano8pussdusiivface U anoathendompbment, @ ategartextured surface, the
textured susaemhiveranali;for snsdege ftge Redfen skpptHo A8sembly as is apparent

from FIGURE 2 and FIGURE 3. These shield liners can also serve to

In accordagclg ClEho(; eeagf)ré%f: Bfﬂa% pgegpn?qugﬁ%go‘évﬁ%%ghg wétﬁ{liaf N Hléﬁlpé%tepﬁa%%een discovered
that at leam@5§wj@§§CIM1§&§q{Q@RQ%}WJEB ke %%Qhﬁfetb goﬁrﬁgﬁlrﬁnmﬁﬂgﬁﬁmgnstam textured
surface th@S:ghaewtia kdkstitir bf2iaHnk Héwid R ha , ddeenatoresn enticsg@dnAlsADhESDaprocess kit

typically ighypingaiieltelinarssiialbécbrsist b atchardbebstiefdclined shiatde thf interior chamber
be. for efiaa* Uyt '?ﬁﬁ“%% r?éfe ;ﬁ%@%‘ﬁ“ﬁ? S wiﬂﬁ‘aﬁ) Ny LT!T??W GteHH ter suppon
assembly aﬁéﬁiﬂ ﬁ% Qpléﬁ E iﬁ R4e W@ eav% &(ﬁgﬁgct or redirect the

doped 10ns&@€amaﬂé Wm&saﬁlx}ambﬁroétu@ﬁdnh%& m&usies a lower shielding portion that

s a lower P ﬁ% oft e si ewaII z-hnd bom% @;‘E?ﬁgﬁﬁm

I d t'o f tioned
P“Lf5°;1§‘§%idﬁemi’§e§§§f§%ﬁer e ey LR ol Gerial having the
inner surfz(i:@%&Hﬂﬁ'ﬂﬂﬁll&ﬁﬁhﬁat@l@p&ddﬂ&f@dlah@mm@ valleelthgbhAl ehambells and bottom
sidewall). ﬁhdczhlw@sehmdtmpemmdwh®ga§lﬂdwrmn¢mochlmtmberds@ doregioricabdie sidewall and
ggggglrﬁth%o P‘aﬁ‘?lsﬂ?éd\légé%?\g%ESWrYITiFﬂ’F@l‘}Fé@QerFFGU‘RE“Sl‘hﬁ(’)d Fﬂ@’@F@EWlnig(’aﬂr‘é; fgﬁ
above the ?vﬁ%el(g ﬁg}ﬁ?, éerm n Qw&%&% 1‘ i§§ 8%%%%%@?3%?\2% }%r%%r i%wll%gler has an L-
shape cros@EéUE%Hg/HHtQ '1%95% g‘%{@@%ﬂgo y L RGERY nce with another

In accorda asepwel anot YES%P})YWG rg;[lltolgve%tslos haosvg/}{z)\!vn F%ﬁ%ﬁé % ang Lﬁ}%REhe aforementioned
PLAD plE IO TS RHRNE . Pl DI BS A ORI, SR e A% A SRS Bre at st » portion
of the uppiQigALShield Japg)ﬁha&mgmgkeshmawaﬁﬁrem@g:wﬁ5% aalrast aREFIRHQS covering an
edge of a ffl@uppehsyriactabthesupportnfor example rdhecplaterpsiueldfringpi@y (e-clamp or

electrostaﬂbeﬁ@n&béd s alpseariabeng remﬂé mlpned@éomdarpm@h eeutléﬂm lggen (e-clamp or

electrostat §) t HHE (g]% gfjique edge and
aperture- dz)lnl ev1ceRE1c:1r qagzrc -S tﬁe%%vl{ i, ar réﬁggésnmne er t ﬁ% aper I?Ewmg a radial inner
portion up BRI p& 1 Al 91(9:'_%1\6%] ccurate process control,

minimizeddSP@SHAROf aﬁh E’@&I&H&Joﬁﬁﬁtﬁhﬂ[b@ watml(gmgam@@fe elegtrastation. (US Patent no
2008/0160¢HURK)ilkreng. version, the platen shield ring at least surrounds the wafer

In accordaBRRRSR QU @f@ﬁiﬁﬁe@éﬁg ilﬁ‘gﬁﬁlﬂ re-defininorievice {GiewaiRie ES hapgdementioned
PLAD plastithigpiasadlay Guyp pesitionedmgdafithgapantisre) Maviagh ankadialiimnera silicon-coated
textured syyBrtiomdippernaninighaiie periphesalositdge cbﬁcth@wvwehels)pla@dllmg widlling baffle plate
serves an SU fHisreoBiER R g@&'&f&%&ll OpstiifEZee ri\’hf éﬁoﬁhféwgng baffle plate

also serves_to s 1e1 and 0s1f1 D aterjal on the to 51dew ber an irect the gas
Tou i the"%ﬂ redliCe o%@%ﬁ LostratifRg Righ VSitRe Ware bHERREH RS

Patent no 20 08/0160170 by Miller et aI . In-accordance Wlth one aspect

In accorda&(}e }Egh %é’lﬁ bﬁt %@Wﬁﬁ Q\R lner}i’l&a? Grt%ame? ﬁ%‘lt ; afzieme:tll(l)lneg
e 9 E@@ Dl @ﬁmaig‘bepiqgléa@eqf T Y BB Loming HeblE cmeer

textured s

from the pu@teM&& alunirusp malarialihaving @r&éb@oﬂnematadeawau&ﬁdmlnatlon of the doped
material osthfaeds afittetPieACDdlandydafitlecpiate thegagloositite ethabiacentetiothddaphe wafer. For
example, thdepuaidThibield dagrafiesiy eﬁéa%@m@ylahqu phsitering it eooling baffle
plate on ﬂEEa,g a"scﬁwaﬂfag?t Q%“g/%\ P%F’&’é? *‘gff‘?éﬂ% %é%%“%ﬁswaﬁhﬁ% 8@?@58 |lso prevent

deposition oped, materi n one Vers iner at least

the t
surrounds BIELEoIAS AT ER (0 SDISI, A e&f @ @9191%&19 Hher dABed iASTRL batne plat 1
protected. AMith@iMOREIGeWalofthe shamberand teliteChibmpas HaWniRathe levels and reduced

consumablehaust Bermohgregion: abovéthesubstrate. In accordance with another

In accordaRSPREL Ablhe ﬂ%%%%ﬂﬂﬂveﬁﬁoﬁm\@rﬁm RIEURE 2 aadcee B,Ehg aforementioned
PLAD plathe afgirgntendi tnedndy LADbplasRTavdopinghshdaideinedmaylalso fadisactofuartz having a
textured sw\fm@jdw R jeifidiv el et der ofi fitvicbe F@h@‘dje e IPFanraolteﬁthFrenbef surface of the
PLAD chalffs (o iy ﬂ‘ai% {ﬂ%\?\? Id ﬁ emg@ aplishsiiae 6?fi”6 b thigld and reduce
contamination of the ed m er and redirect ow in t e chamber to a
region aboyg{ﬂg()v%{%l: Slee 9&@ ﬁlel 9&!@ f covering an
r

edge of thd RR1BR WibdaweSbi ké lipg: SRIMES t@rsmeédharaﬁpsadgeetﬁ@ﬁgﬁémn@tmm wall to the
plasma andhecdapéchomnaiesitd@adthetwiallsnef thapeARictiamize vamdrediregtitihethe RF window

gas flow in the chamber to a region above the wafer. For example, the
top window shield liner may be ?aped as an annular quartz tube covering
an edge of the cooling baffle plate on the upper chamber to reduce the
exposure of the upper side chamber wall to the plasma and also prevent
deposition of doped material onto the upper side chamber wall. In one

version, the top window shield liner at least surrounds the cooling baffle
nlate and hac a 1inidrie edade 1inon \which the nerinheral edaoe of the



In accordance with another aspect of the present invention, as shown in

FIGURE 2 and FIGURE 3, the aforementioned PLAD plasma doping

shield liner may also be a pedestal bushing shield liner made of flamed

polished quartz having a textured surface. The pedestal bushing shield
shield linclift@¥a@RGHGlES thetg) amivant covrisal deastcaspRIdinnOftthe 2dgR«fdge upon which the
peripheral pliyte pf (declhanporseiddthostatioolvuek) Binstivellslapp dstiStroctore dyomt¢h@ocess control,
minimizedspagnRAing | pYEtess WaseeseRanTpresttenp Sk SeH PUSHEA FRIfiEieNliner
In accordafn@yibeustiap egeasoamapnadaamgeanz ivkbecorariayrn2edqelcha phatenaforementioned
PLAD pla leadams Stbrelélle@rr@ﬂaﬂﬁ@ bh@uekf)e@ml thehisappolt lswumﬁdp@f@qﬂemihé quartz having a
textured s ggp Fp tb‘%‘f ea?uélgsdl?& 3 ﬁés |B.%Iﬁ‘f§ Hae edge of a
platen (e or electrgstatic' chu g 1t structur 1tn IEb 2 an eprolgé or example, the
pedestal b Jﬁ}!ﬁ (f‘néeggf E‘n&f éle Q)QHQIEF 91 a laten (e-clamp or
electrostati@l &ﬁ @siaﬂle QO e YERRIONe sﬂﬁ dested 16@5*@%@5@ ddinssal chuck) to the
plasma andmtmemfmuhpiﬁlthe dﬁaidimwg:m‘hddﬁa&eapumq Ueckageruonoshnichhthi). In one version,
the pedesty dyjpitiesy ittt tllq@tsmiémpﬁm%qg teesedd THig wiliuenditgethtihnbtke peripheral
fdge of they gleﬁl%f'égg Q@%t ﬁf}‘élwilrl\ iShizet oly fﬁ%ﬁ‘ﬁﬁ’@é‘?ﬁél&"‘éﬁ?& rRiBiHgsy contamination
evels and re conSuymables cosf durin Ihh e wafter r1

onsumables cost durin ﬁg Vollme water fabrication. In accordance

v Mot aspct of sﬁtaztﬁémW%tﬁéﬁfa*tﬁ% eyt o pels

AR APERpE e BT RS AP BTE @*wgf@%r? s

covered by e non me alhc x ur surf xture sur ALLHAS! ATl gnorphology suitable for the

improved RMBSARLBIYREAHGER 51 4 @9@9@% il SUACES QTR BERGEIKES @Ramination” of
the materi@ Mirelye coueEaddhyutheinenmagtatigitaxivetsuHagartithedextukedr. Thus, the textured

surface of thgrfacesHals impmigquersuefmeeithbbrphology suitable for the improved

The texturddB@gi@Manchigiention.qfrseprd matesialon e suriasts dhisiimMuaved adhesion and
retention ofet@ntiontreduteis Sodrtaminkiiory mofy thenmatetal fromdhg surffacesgidess and coating
thickness. %@Y@%c@sgﬁﬂe*géﬁ@rmi‘éﬁ @ﬂhﬁ)?h@#ﬁ‘mam &ftibredsoncamsdfen fhgsan line of the
peaks and gal "P@ (ifsorosgHaeds P(%éb%g fs ?ﬁg‘iff’)v%@%ﬂﬁc‘lfﬁﬂ' @ﬁﬂ@“ﬁ%‘@ micro-inches

m) or di en 10n 00t 1pean s uare ns O
(um) texiured surface que *surface P operfnes that provide a surface

The textulﬁﬁioﬂaﬁ%ﬁrogwrb&t ifﬁ*i B o 8 HESRIN tar e eretifionhef eyps oﬁlmmqfﬂa}ngrﬁrsface of the
component it I5 [YIER R ;ﬁ %%8 ﬂ%ﬂ?&ﬁa@y%?? {ﬁ?ﬁé?gx é“é‘iﬁp‘&é% Y?ﬁs{e the chamber

shield liner 00&15)9 ent com rls n under 1n% uminum s ummugl 5:% erial info the desired
shape and 812 Rl BJ a M RHE (FRUENIE B dr d §uMER R P { ple, a chamber shield

liner structalRSQiHEMaILIRS 6f il \d[‘éﬁlﬂfg&meﬁm{&mm&ﬁ taeraf #evweaks afdthe desired
shape, andvbdleyscpidherdighness featlses albdigasurfite nSulfacetralgtness sgitable for flow
forming theygpdgphyiRgSEEHEANY FATBRESTNERESTTRIY) BHRlff slSioraredimean square
Once the (RM$Shdyhmbansicf aprofiometarfidhetexiuted suirfate npayicaestiasd surface is formed
?hveii the Sveﬁa |EogsifiddnliBRitirE eoitingh ﬂqbitl@mfe FYQE hmde? ﬁ%wﬁﬁb}e@@rface anlc: have

e desire SSE€S Known
in the art, s dt as t Hﬁ%éﬁj@%ﬁ%ﬁ} ?%gqujﬁ? %et@gb Jaésl%ﬁr? é)d ?trostatlc sf%ﬁé:g% %(;br?zxample arc
spraymg 9{1@ clg} Eﬁﬁfg IE QS'\Q% iﬁﬁ %&Q %bf%&r %lﬁgd to adjust the
surface ro@%@'&ﬁﬁ@ﬁli’d&d&%ﬁh@l A sSLRYE Qﬂih d}lﬁﬁ@lémcesses according to
embodimemnat&tialnvitoithe desired shape and then coated by a coating process that
In one verdSRMIHES ARG ARSI RAtEKIUFEELSUIRAGR, FOREXRAVR e RHGRBINARLSRIEIAnd cooling baffle
plate compiiierostiuciukaicanvhedahiesied oyt iarming methateaheestien coating or other
ceramic cghinmifberioratdri@binglow formmddhto thbidesiseditdiapercdrd thern of surfaces in the
chamber. yracision machined to the actual size and dimension. The metallic

materials that are suitable for flow forming the underlying structure may

42, p|asmg@mnéﬁr5&eﬁéém%.§&ai@4§a§é@ﬁlr@raﬁ&mi!awry s the underlying

The proc S k?mber S sllgla“lger S'[I‘ &;\ ﬂl?eyrv vgq{gg:%gortang ?te atllg% &é%g % urs, in part due
to the fo % H @t&ﬁ&’g @e%erﬂgt g{a Eeﬁé‘fgtg&:% i gbagl\ﬁ@ i %vanted metal
dopant de&@ﬁgﬂgf&lﬁobﬂdﬂae}ﬂ@rﬁaﬁﬁmg Rendvith dhgpradeslying sWHfacRaRd BN liner, cooling
baffle plat¢h@adte shield suy,fAEevbeiiurbiclihedexiuring oflikel susfacepeantepafosmtiiner during
a main dopiye sy fof dpianfilmessetiderioroeé&sses known in the art, such as thermal

As a resuBPERYrGOadiRg: platbeg obeadblastingscgritlasiinamand -elaetimsiatiCprocess kits must be
periodicallgpcalymg fllémrtbe(ahzﬁj}e:haréerspnhy}hgctﬂhm@ gp@amgcm/vd@mﬂamtment and recovery

process (e. ﬁfw FgCWWéﬂfF&?ﬁ%’% BHYBI LS G . ARyiccaR i @éégweasiaq}wgg Iclh;gn;?;
and physic, wever, In certai s
doping proc (sg‘s]es e processﬂg j] ?go %ff)?] ﬁlﬁélaé)?jji% %]ﬁglﬁ ave a §yr¢1§§§b¢a§1 on that is Very difficult to

above-mentioned film coatlng processes according to embodiments of
the invention. In one version, th oatlngs may be of S|I|con For example,
in one version, the chamber shi d liner and cooling baffle plate comprise
of the aluminum-based underlying structure covered by a layer of textured
silicon coating or other ceramic coating. The textured coating may be

applied to a thickness suitable to reduce erosion of surfaces in the
chamhbhaer 4 2 Placecma Donina Procecce kite Pracicion Recvele Cleanina



chemical reactions, false readings of instruments, or inaccurate

measurements which could ultimately result in a malfunction or total

failure of the PLAD system. This contamination is difficult to remove

because these metallic contaminants form chemical bonds with the
clean and SMbAEaSoRkqheR LA procsssddisuisbosdingdhedmetalmprkitiessto failure of the
componenthighsutfactssiminetiits. iT hesecohdmicbidsonddyrmiagnedclutienthved, could cause abnormal
chemical j5g¢ déﬁ&eoﬁﬁ@ |85 PRETBPTg P roRESS A rPFHHIS AN T raAte fAEFealEagtely result in a
malfuncm&?ﬁ&? 8RS e kit Without the use of exact chemistries and
This Conta@lle@tmm friechibt. tHtbies berartg thite mittilie soatthicletnvny Crhf‘@fthdd@féﬁeﬂlth the surfaces of

the PLAD e i ay include
the by- pro t of ttﬁ JE%%a opin d%)e%glsstﬁh %rll\fzv?éq rtz};teit\?rélrclfr‘getlﬁsqy %{gzc? n c anln 1ts iyﬂout the use
of exact clfé i’éﬁnl ﬁf@({] ¢ 9@}'1]893{%99?[{ SEOVEGY cqg R aQe GREBAD process
kits can btaolﬁ@ve@mytﬂa ga dapanficontaminatian f%@lrQﬁglﬁﬁngn&%t%C@§ techniques are
necessary Rriemtesankigebla dmdmtloqmtatinmamre%nt mmemllonsadazam&ge@usiylce In addition, the

present lnmﬁmvégame@@am@omf@fa@f@ahdﬁmﬂ@ ifypu hobrfmlt%dwrmmout damaging

the origin e (ﬂ ﬂ:ﬁ,la/rl Ff rrﬁdf ﬂ)é Falde and efficient
e e L SR ey o ol

for opt1mawglr@£s@ gcﬁﬁ&gé ?ng&l%
cleaning eGQNSISIEAL wah&ynaigdneﬂmeﬂm FLsAD isysian availahilitys Resfaiimancen be decreased
since a nu@fkicigmoycandsrate tofsquetityodgy opticrall Slistefrretfe otiviemasmamd invention, engineers
can increasprippslRat R EERR PARSH & Rt Ang rseRset AR Y Ana deifitorreec aas s feverigprdrslclivery, boost
customer spiigfagtian §ifig effect by using the cleaning method of the present invention,

This presemawmmea medind sostreantbddeneasedcgikciaingimbegcofery of PLAD process
kits using ﬂ]é%lag 59 Pcﬁi&lé%%aferpﬂ &T)PéAL%/PrOCCSS kits are cleaned and

cle

recovered sm pressure water amn‘fE oi‘n ressed-dry-air blowing,

L amcal C such as’ h

bead blastliDl %B‘&% Taai b ATl SRR T o 2 o RO
chemical FOFRSSYIRIGSARPIOGRSIAUANITYARM-RETforManeRiACHBNE st der 1o remove the
organic/indtpagict@ndetivielit, hoosty Gygiomes, smma‘amﬂxanoret@n&r bistpriesentyipventionn the PLAD

process kitfigithesslanpsathadiaieyiap mlnf@efelro preicisibhepiogeiekite & mpgpidnvention provides a
method aniié‘e @f WE}R]Bt &}) W%i‘ﬁ “Lﬁfgjﬁ@%é‘f@éﬁ% RS &Ry A Gy -product deposits
as well as met nta nants fr ?ﬁ‘:ﬁ" cess kit r%]erl
an|ca processing era LAD process kits are cleaned
e fé@h tmtﬂﬁ Lé@cvroa% gsigraoved in the

ﬁozfcgggaawgb@éVé?%t%Iﬁ% thods, and/or a
combmatl rajgg 1S cléj:mg ﬁn}gﬁ%%%eﬁngﬁylﬁ ﬁ?\fg 11rB (? ?qm ca '%;ﬁ%(%fprocess kits, for
example: 1H4 SRR QUOleg iRtmah daTAD, (i%%glrhﬁ Gz Blffte Bte made of
aluminum \MﬁHraSv(iﬂ) selectysingheritalsiipping foy eXioasingHalOatiter diffies@nhicld liner made of
flame polisihiia@daszidsoanddhersical Bolvends i tHrde ptbshednmvezthgl a pedestal bushing shield liner
made of flgspgy afit)id9rgRhic and metallic impurity by-products, stains, adhesions and

Spemﬁcall&pﬁﬂiéaﬂﬁblﬁagtcbgmmﬂéimmﬂ dheBLs8lbblprapesssiitewith@utpdamagicgt@red acid or its
corresponcmestftbgnwgtqh@éma@el pﬁé me@bﬁﬂtmebme@ssnmwdﬁhéamfﬁémt may be added to the
cleanmg S thlj‘:B %ﬁ a f6tF Hrm? IPEQ ed solution of
Ammomum drox1 § and 0 en ero 1 % St 1t to e ove both~organic and metal
contamma@(rﬁ) &ﬁél(gﬁ {Qﬁrﬁ&)‘fﬂ Hﬁﬁ 9591 @%\/1 énany transition
metals andWRl RSpMmafadlie Iﬁamtwmwar&!ﬁ&@m B%&gearm@&& zm&tﬁzﬂ@kﬂ@oxmlzer which helps to
remove n@AGEY dagoe withaohenaspectios tihejpresentinve ntidnatheidontaminatedetals to higher
chemical yafea [y @'eé@lsblk?tsoem*ﬁﬁé rethevedii mé fm@@dﬁmmlﬁﬁa ‘effepyge metal ions to

o« Ay et et E'? gl fi‘f?ﬁé Y R Pt &?&Mig] A e o
the ability IG5 1A ga?g His.qe édiﬁgﬁwgye% i RATHEHIAA DOVEitric Acid

helps etch &8 ﬁmﬂ%@f@&hﬁ&mwﬁgm&hﬁg&@fﬂgﬁ%kﬂﬁ deter2 xaEARIA sthBficantly reduce organic
and metal chataniderishisld/dihey pagidiesofoafumiiniom witbderiginwgihgsibicbmcoatings the affecting the
desired Sur&fsl Bl ﬁté%&fé’éﬁnﬁlﬂ?ﬁhﬁmw twhﬁ%ﬂf‘ébhl%brafﬂ‘@“% and efficiencies,
espemally g ]a ﬂﬁﬁtﬁ?gsd gugf béﬂstihgﬂﬁ.éﬁ)%ga}wa eﬁaﬁ?ﬁ? MHW%ﬂZE covered?lrlj ChemIStrles

0CESS y controlling the

together wi T
tiiiefatuvffe% %@%m@t@éﬁ%%@gﬁm@ﬁ@sﬁégpc astql%éﬁleﬁ fnér fade of ffame
olished (guartz and fedestal bushlnlgeg 0|eId liner made of flame

PLAD probQUREL AT, SRRV (05 ClRa g, GhSTARY ‘?d@e%%é‘fééﬁ‘“’i‘fh“??i’e@%ﬁ%rﬁi “an efftenty

remove coR@MRISIPaR|c-8RIVE o RigkR YA eENtHALRH-AGighAk S rature ramp profile of 200°C
every 90 nGaIt8$poNGiRg Jalte]dvater ahchodtanahadditivesisuchastehaatingnagentsninants are
to cleaningyhds trfactaiits tvatnntayebe Sduedits thier ¢learling mofltioh2@ €nkerce hours. In one

the efficiency and chemical reaction rate. In one embodiment, the mixed

solution of Ammonium Hydroxicei%(NH4OH) and Hydrogen Peroxide

(H203) has the ability to remove both organic and metal contamination.

Ammonia is an excellent complexing agent that forms stable complex

metal ions with many transition metals and thus helps improve metal

removal efficiency. Hydrogen peroxide (H203) is a strong oxidizer, which
helne to remove not onlvy oraanic contaminante hiit alen metal



to cleaning) and then cooling down to room temperature over a cooling

profile of 200C every 2 hours. In one 14 embodiment, this formula has

been shown to be quite effective in cleaning metal ions from high purity

quartz. In another embodiment, this formula has been shown to be quite
embodimeRff@livennicieaning metal tons fiamtmgh puritpaly nslicunanchsigleurity quartz. In
another engry@tahsiticofvsutidee bFIGURE 10 Odliustrefesiza flowehar shielving fam high purity poly-
silicon andinety ey B PIALS process kit recycle cleaning and recovery
FIGURE prdicesses alfoanhiitihbsiagt aperation, oréepPDAOSsaperations @ eleaning and recovery
pr«;tcessles @r#@rméﬂ vihicepersagniniuiecefsteppritvng dsepeplal medjlahlelhamtte;ﬁsctfcéemn?r;m%hthe

articular 1 O, C apparent to 0Ss€

Ekllled 1nt e art E)Se &S%égé eaﬁrgssﬁlﬁtéfp ?@@?Qgﬂﬁ%g?@% 8} erent t')lase per:)rlals namely a
chamber sifk g égf i%ﬂ@ ﬁlgﬁt gg a% f%ljﬁmnum material

with snlcoar@)a'se@aeraﬁe@haﬁ ﬁlaes)!flsayuaﬁm ferent haser ﬁ}emam@ }vﬁ@e of flame polished
quartz, a tghaundiey shideldidineraaddlofiapaishad quanatedial padtitgilicomg eatidginar made of flame

polished qggsialing baffle plate made of aluminum material with silicon coating, a
shield ring made of poly-silicon material, an RF window shield liner made

4.3. Meth% f#a”]&e%f?;l&hagarﬁ%a% %EQ%W'%QQWﬁF' %Qtéﬁ‘%fumﬁ\% ‘Hrgléé@%t for example, the
chamber s}mhl@h@é} wg(@ﬂﬁh@mﬂ&@é bushlng shield liner made of flame
ision cI ing and recovery of si

FIGURE Holl %art&o chait W}[QOV%J cl ram ers WINE a cleanin and recove
method, e Q!&éﬁ%tk& ereaxpafmﬁa &%&%ﬁ@%ﬁm& Ghrom a silicon
textured st Ceralinghhadélenlatandr kGMcRE aﬂa]lhlluﬁlﬁfﬁtﬂﬁl(th& Rowehast (wata wddigally) and cooling
baffle platetedraple qharamete ss)strowitgiticprecisio nncleanifage ahidiedud al gvempidees, parameters
in FIGURG Bestian xRS HRIOpees i BroxiinpiiioRsh i, Ao subelosie ordinary siled n
the art will ecogiize (050 PRI RERSRE RREIReE ST A S RN AR BF RS hamber

In one emé?ﬂl@l@hhh@h(mﬁew igvefitiurmipraininstroretethe W RKNlito reexsiteldainte mglgyovery process

of contamigy 9% YATHIER TRATEA S B srimliulty St Bttt Sipsr and cooling baie
plate. Shall 0¢ 1f}ed e surface) ‘Note that all given process parameters in

During thqﬂmma 1P YépthBpresest ﬁl‘ﬂﬁ‘éhﬁ’éf‘ﬁ afbﬂ‘»ﬂsbwﬂfm)ét @fpesseived from the
customers iRy ﬁce R  Yieenseu P o damaes
and/or abno I1t1es s 1§ y an 1n tion 0 ilicon coat o coa ed su aces or any pitting,
scale, crac@%ﬁ&%@@%@&@@%&% Hf% %@Q@r&@ﬂﬁ Sdi WRoRRion and stains. Signs

of these anMROAURENtof iéperfetesant mmem&oapﬁsheatvknmwaamgth@dwwh fale is wiped with
isopropyl Pé@;lela)cteammgaawdmemv@yt@meé% ol gontamithai@dnsilibokneoapedile measured at
predetermiggd n{agefighrdde sSRASORSr ¥x pﬂ’é”ﬁﬁ“e PISATF cHefHBEedhisfaglissidgigs established.
Documentation incluflcerig 4 I%}Oto‘osrﬁ%hﬁ aﬁ&f}bae e <y &35 *Buring the incoming

The kit maychegyt aﬁfeeeﬁirfs mmﬁom@@mﬁm@mlmﬂrﬂamﬁcw baﬁre tesited to: water-
jetting the asﬂéc?gceg CP.WBIILZa @ro&e@ Vﬁ amfas [.l\)j W%ggga ﬁlt %ﬂ to 80 psi for 5 to 10
minutes to.remove TOSS con mat1 neces ar diox no s n Wthh involves directing
a stream o SR Plgﬁ slicancoa ﬁgégf 5 A0 1SR EAECKRZEIG o 40 et for about 26
to 30 mlnu@amaﬂ&v@a e @abngrmalitias.dihes iefellaweday Apsinspectamebthe

Prior to mec gnoltr:]alcre"%ex ur%gqln recgvoe%ge essl'{ t:a(‘)%ec%a{ocq ?‘psy al};tianQ:’l SC leitﬁraacg!gne ang/or isopropyl

alcohol. FONGEANORS sEVIHENAEI QNN G RABURGIQR INEMSIFNS E-AMIRALORowed by wipe o
remove orghsicalgnationiandrsiaing. Signs afiese are doadpee rtediandHepofesot® 60 minutes

followed bihe sprastomerréplesentdtives: Preferablys thelitrspeptiondalole dsywideebnitkssed dry air

(ultra-filterechig b hiyMATRHE! Pl BFeps FrEHStT e Ssiie T SUFfeER Ytighness and

Preferably cthatiigothickine Ss ipriefilecedswredrat usiredetermiliech¢oodtionschbhieal blasting method.

This meth@bmﬁ@ﬂp@ﬁ@@h%oﬁF&@sck@fgd&ﬁ@%@%{@g glgﬁq Hesphag baffle plate surface) with

masking tsg gifféwéala%baﬂﬂ@ma oihtd @&é@ﬁ[g.@fgﬂﬁf&gg%ﬁg fia fyjosiaq dygeees. The re-
urim

Zi’ﬁ&ﬂiafyf el el (it“s@%’éx Bl okl ARGELR PN UG08, RIS c-texturing con

begin withSsigh madakegﬂlﬁb@smam@@lme@, Buhaee:not Jimited tainyatenn jettingddeo 06 um to 0.50
um and a $ilkbehaotatethihgnvinhimiprovesskitso\ithupiiessuredniieciomizedawaterckitved. If minor
;?gzn;gaamda? ‘(eda@ |Sfb?°5 %e'rltfé kﬁﬁmt@()@ufmém@@@raﬁ gntélﬁm*m rgatuewvsv g?ﬁﬁgﬁ
until a ur?]tf)rrn‘?l%égean ace c 1eve S%igrélo T1t blr%g)[‘ ?aér a mean ram eter ?fﬁ g within the
range of 0a® Iﬁ%@ ﬁ&@ Mléﬁ%f@%é&j Q)gé‘ @Qﬁe%lth a wet blasting
method. Altquhdmmﬂdaﬁ&sswn&ﬁflﬁ@ [3¢) Aaepeﬂréeﬁrﬂbama@d ﬁe@&umwwmuﬁ@ method. The wet re-

texturing pepadve ianyesiduestipyaaborebinatoncdivedmalssrockaddbphiyical to 200 um), at a
bombardment; Prior to mechanical re-texturing and recovery, the silicon
coated kits may be cleaned W|th1 cetone and/or isopropyl alcohol. For
example, the silicon coated kits may be immersed in acetone for 30 to 60
minutes followed by wipe to remove organic stains; or immersed in a
solution of 30% to 40% Hydrogen Peroxide (H202) for 30 to 60 minutes

followed by a spray rinse with de-ionized water for 5 minutes at 60 to 80
nat and blow dryvy with comprecced dArv air (1iltra-filtered to 0O 1 m or hettar




method. Alternatively, silicon coated kits may be re-textured and

recovered using the wet blasting method. The wet re- texturing procedure

is carried out with suitable texturing media, such as silicon oxide beads

(150 to 200 m), at a 15 pressure of 40 psi and a distance of 30 cm until
pressure oIPPOSIHON dStigsnendanatitkepsuitacerauaangs s achievetn UK Bk ed. During re-
texturing, texflidngsdhiel silicon goeiettkits@raigttdsized toratabpecidllsypdesifrieds, with a rotational
speed of a‘eavh%aﬁrérmh‘\gﬂefefab hutpeErapgtHos s StRtOTHA Ysipeliad ¥ HIBAEH2DIAG: By strong force
oy caseR T éngf,io O Sl ngelg#ﬁ)fgférdaﬁry APPHEGElFthy FacteRElfg? with medivm

as a stron orce may cause damage to the silicon surface of the silicon
5001};32?0 the @ ac@aﬂz klts ma mea%?fr‘?{ﬂmﬁlﬁ% é%%%%qhg %%%cée é(:ué rﬂg;sssg%tegl g?)ﬁf&tiﬁii
or stylus (Qlﬂgzl l( 2 A& ss should be
roug}}]ﬂy %Oﬁmﬁﬁﬂr@&ﬁﬂ% ks e ar@tdy JiﬂSﬁﬂeWﬂﬁhlﬁﬁde{%ﬁﬂudN@é%@Q QJ@Mtte).

surface roy h ess of silican Kits be mea sured

Following qu fe-te %url rOCess, icon coa t(pl? are refc raglted merserg]qyd niz¢ water at 40°C to 60°C
AN S e ey Fheish (ROMEQNARLIASETV siticon coated ks

may then BEYHUS) Wite susface m&tgkuaeas/@f M1K|M3gpmﬁersab{yoam@naxlmaoedy@q& The silicon
coated kittan@0beinltrTdeei@datitvgntdiockmresseshould (e fadighlsfROQ anflfor dhvbagkartbienized water
t‘ﬁ?a;?iif““é” KT heFs i Bafte 2 Nﬁb*‘ﬂ e Wﬁ@ﬁﬁgﬁb@%ﬁ?ﬁmﬁﬁﬁbgff e fwing the
ultrasonic cfgﬁr(lglng 19 (?err qof%)(ltﬁmfgo Tappe S th%aﬁ%# (%%?(%18 K]tS 1CO coﬁéﬁ? ]6u¥faces are then
(preferably|TNNEESR mﬂec@w;eﬁimtaaa &ﬁfa&@@ooﬁo&&@d@ba@@mﬁﬁﬂa Q&I nce of 30 to
40 cm froﬁﬂﬂ@@ﬁ&ﬁepmﬂﬁdﬁﬁothahmﬁyobe(ﬁﬁﬂ)pﬁd iinlthasiconiesatadokits orfh@nting holes of the

silicon coagitidarm G@&f@dlkmﬁl Whylﬁthéwﬁb“ﬁﬁsédswnfmdéqdﬁIhqesfl\ﬁat@r‘c@eméw fy r 10 minutes

an then um mg 5_1 @t na(tfge-lﬁiugﬁi pgﬁer—la%l ?\? l§ remove soluble
opant contarnl ants lowm utras cleanln ? icon d .ipspected for
damages/ab16Hh ‘r’né%' 58‘53995 e‘%ﬁﬂe QIE‘JB (&1 l93’1‘é"19 ‘?sc% '\éi%omdl rior to any

measurem@XC ORI ASOIRRIZR aW@&gfecH: ﬁa%&m{ééﬁ With f@lpgmﬁ'{e &U3h ssﬁh"% g thickness
profile at pied2@rMiiatt ségaidan for 20 minutes to remove particles from the surface of

Preferablyth% sci“k%graoggﬁtlgg M%oﬁt@ﬁglgﬁﬁ Wﬁ %Wr%m%ﬁﬁléiﬂ@%ﬂ%’%e kits are
first rinsedMitRiN dhendlirasanigibatbrduringitheeuisasoniscleanigdniorderi@urelR-ionized water

(reswtwuyrefri@vﬁﬁtgambed/mmdmeﬂhfad@hmurﬁ -thesilicenPedatdl surfasehaeeitienat 5 minute
Ln:ervals ;‘(ﬂf@f@r&b‘? Géswpastw% %@h%ﬂ%@é“ﬁlﬁ@tﬂ:@lm e teaton C?at;d process
11S ma I' 1Vj S €X € K11S are
rinsed 1?1 agj I(r)@geq‘ Wﬁ % trasonic %\Wvﬁ% gj:;leﬁr %ﬁ&é%f?@l s/g mlﬁé?s @P{%‘ng by a 10 minute
rinse with El%taﬁgﬁg (6nid fggﬂ}ﬁ&qt@ ﬁ:@ﬂﬁfé Hﬁil&g} 9&)%& JQHLS @ clean-room. The
ultra pure dBGAHIED gvhaleslmfathleraiIteeémsaamgakitsesmta%be(rmsﬁdrw&md%mﬁzadcoated surface
is checkedwaterspresibtivity @ toibGdvViegeakdhmsfiom smhighensfor cb@inginegedtandrhe kits are then
blown dry thr@rgﬁmehquﬁ@&O\mrhnar?ﬁmesééqwdrfra > gl igiiiZAE rogeieet: e or better) for
> to 10 minuigs ¥AlA SiEshBI <o Y5 P8 TEMBYE SBuble dopant contaminants. Following
gl thlts ﬁr}fthéeammmqmleieamn@jcmeosih@dsmeoat:emlm@ajpenthm@ekednmdomwédqmdf}’arttlcle
ounter S C cclrication
*b* iy SFBRGES oy o S *P*éf?ﬁ?ﬂlé’n%%%eﬁﬁ%@&fm taeig

When the LPC te gﬂ ue 18 cles Her cm e kit is then

rinsed in d %%Qg *ﬁ%r@eﬁ% 'Zi%ehpxﬂ‘iﬁ )f)umﬁ%% Q‘? g} §d &2l & 9 r;lr This cleaning
process ca&‘@ LS fAE LB %E%Gia Rethfe peasurenent atihasyrface roug ness

Preferably gsqloca(')tr{nc%agh clgness I‘Of ‘?t B dete nr%qs,ul 1er{t0 E) Su@refpgiplly th% all absorbed

cleaning s§1 1&g &o@éﬁ R \{ fa @%ﬁ‘o H%ﬁn L RENH, e method may
involve hoth@ ﬁfga{gdeam R@s hhekitmare ﬂmtnasaﬂmmamlﬁmaeﬂom&ﬁh REWILALE are baked using a

continuousgfiiegttve fteid @osshbinge) firnse tank (comtdinarigaultreppuirel f€-foriize chiwadewith nitrogen
inlet flow esafs%RA g;épqsnmegér () ﬁhﬁsﬁé}%d@w rﬁ;i%mr e %ﬂé@bs%aﬁ%&te@e to accommodate the
A

kits and th % eahe})é gg?miﬁpélétl? % (S% et é‘lﬁrﬂetr‘\?%ﬂ mants:ga& I]fg‘sﬁéf cooled in the

oven with confinuous pure rlltli %Ia R ﬁ] minutes a aI tres ute in a class 100
clean-roonEhF S &, a che |cal cleaning solutions. Aternatlv e silicon

coa eob%ocess (ﬂgs may be rmsed wt de-ioni ter (reS|s th of 18
Followmg na ing. th coatei its %; ﬁ% nspected rticle contamination
with a sur rﬂls%jﬂl% Tj Q%n Ilﬁrg%( § aagsecﬂﬁéﬁ?qu} an particle/inch?)
under clasmor fhow rraSRmG K. Wi myﬂeﬂhaeasaylﬁekagdl@r\e@; SHOMIRN dR @Qects, fractures,
scratches adi Aetie s/ fid homwadabytten G mihtienerisis@mathribgtod thriende:d sinezether.

Finally, thérﬁi%%%/ %Xc?gd%lM%%Qm%§@M1g k ngsQQ'@oV}!%Eﬁ Wﬁhéﬂvﬁ'&lﬁ&ﬁ ;'rQiovacuurn sealed. The
inner bag i€leAMoR0@EdS hi@neshoal pieyvdiecienizedraatekitiultaniltere daoid amene all silicon-free
polyethylepralpbic tefshabuess ol QuinnBass bettergeihvatsibioo nicostegsurfaceatisagheickedse steps are to

and inspected every 10 minutes to make sure there is no staining or

coating degradation. The kits ar hen blown dry with high pressured

(about 60 to 80 psi) nitrogen ga dry, oil-free, and ultra-filtered to 0.1 m or

better) for 5 to 10 minutes within a class 100 clean-room environment. In

this final cleaning operation, the silicon coated kits are monitored during

the cleaning by using a Liquid Particle Counter. This monitoring method is
1neced to enciire that the kit hace achieved the nredetermined cleanlinecce



under class 100 clean room environments. In addition, the kits are

inspected for possible stains, dirt, defects, fractures, scratches and dents

with particular attention to the inner silicon coating of the chamber shield

liner. Finally, the kits are packed using double bags within a class 100
ensure thaCGI@R QOB @R HO R @ hancasaCAllf.5eafeds Jle: e edadals gddedwith clean used
metal gaskbaglofdhiskbless!hdrtsrm cpvthed lednstint fréemmatetialiand thewutestbagy ¢ss.
The silico®BoBAIdRsARIpaikGHITIRG flwethy ene.had REHcknass Dald Py Ba@Snsure that the
recycled sif@pusged Mith@irennitrpgencgasti@vacu diepanynainay heselsiepsuang, thr example,
dimensions] @ endiskactantsthiese repghipstleanandefrée www&ma@t@nl,mﬁswaﬁ e faeearticle count.
Furthermolg &}’ f@laélﬁ ‘@’Blf Per&)wﬂzmc f&é}}? Wg&ﬁr%a Plg process kits are
preferably teste en; e recovere aluminum processgflt exh Wgﬁe performance.
bost-proceRO5sIRIE AT RS AU, FANETSHL ﬁb@qglrﬁ Ieah Pew el cmbled PLAD

eqmpmemmcsame@gy@r&o&Eha)&}b@faﬁh %atanl ﬂ@h@@f@ﬁ&fﬁggg{mmmw@i be ore and
recision cleanjng. and rec sure that the rec

FIGURE 1%& w gxempla useclnglcon 0a e(P \ﬁe er S 1e 1ner be ore rfecove Cleh %gi%%-}]{E 14B shows
exemplary COAGH LS CORIBSED 16 di GAUCL SREINCAUO S SPESIERMAY FIGMAEIA are e tonmer
observed afteasuiintsieeexamgple;4Bimensions (e.g. thickness), surface roughness

FIGURE 1(§9A95hg\99e§‘3n3p9§?>)'ﬁle§‘sﬁf§bﬁ  GIRARIRESS ARG RHERGE PAILICIS, COMME-FIGURE 15B shows
exemplary GEheINE 8athe BlHRiplasac-dapindshamber rQﬁH@ﬁﬁﬂﬁQﬁ@ 1B no longer observed
after recovegcgweteth Siioon Boated aluminum process kits are preferably tested to

ensure that the recovered silicon coated aluminum process kits exhibit

cceptable performance. Post- ess operatio S0 cludet ing the
4.4, Metho% f%r F%Cé% gg nin mugrﬁ’eﬁ%%gssq(o sllrl?cg p(oceassémBFeanﬁpLA@g E\ten shield ring.
FIGURE \lﬂmﬁ?@ﬁttharf&wm HdcessD) mm%sfhﬁpwngtsiepﬁﬁﬁmﬁf%ng and recovery

g::ﬂ?:d 1sur ace Ele n gfg%ﬁ.ﬁlﬁ%g{& g%%g ?@—' %ﬁﬁggﬂlé%%téﬁl% Stlélct?]rel
present ine |%rf§rF|lﬁT§r ﬂ?erpé QS ﬁ@cﬂyﬁf |§rﬂi‘%"¥§t will recognize that said
process paEXeiioR|aey silicomenatadshambanshield liner after recovery. Dark stained

In one emUGHANSIUE IGUWE TAAAIE DOORASS, PRFSIVER ARY [RFAVRINAS %§§Qd&ery process of
contaminafg @éfﬁsllf]:& FrbeURE, %@xﬁlﬁgwﬁh@é@lm&'é%lﬂfn@ghﬁﬂ |ﬁ@lﬂ(§(ﬁ@1§€ﬁ

Durmg the com aacE:% efore reg:t?ver er]}lfghco roCess Slnc%(de I’HB Q{en shield ring, are
received ﬁ%fﬁqepc QaeD HaTIE RO g RISE aHer cé’f;&ﬁawaﬂ%aﬂs%t@@@aifsﬁgﬁm Wimages andlor
abnormaliticlgUhe Iio'@%laeenrmrimiaggram bs&evada@f;erhﬁ@wmeryrzassaaemaenﬁtgmeedﬁ&ce of rolling,
peeling o4 idclifiethodisotopravision gleanifigrand récovery atpolyisilioeh protesekibe customer
representatiesp- @ycApriBle, Hsdnpetdns shield vilvgd 'HiG R ihetRite e FiBiRReaTend the surface

e documIL, %ﬁﬂgﬁ% : meéfe%fﬁﬁﬁ%‘*ﬁ%ﬁo‘l%lﬁsi‘@ﬁ Pl ﬂ%"@ﬁ“@'é#ﬁ ragﬁé'ﬁsaiieﬁléi(’l‘égi“é?fitﬁﬁ

data. recove y met In accordance with one aspect e present invention
The poly- s 1con mO\{I?ag Ef t?ém na Sw]:tl:ho Qge% e al d/gyi(szon ! X E:JJ eo %rfacﬁj% the kit may
be carbon Hiskid Eai% %E@l éig &1" QVEIPHIRSSST 9 ¥§ (B%l IGQ ge <lmm) or

liquid withleZpRESIRIDIAY $6% tbledbraﬁemm investignaie fahyl l@s’i&(@tb% PUMHBRASE OB YhefMal shock and
physical betighdrthaser ofroedidanyskilie thintthes@niwiksrecognidecthaib saidizapiog@ssor deposits; or

immersed iy pebIErSORTAY O DBYdmastRrsekids (Hapr\iar ores) trngiveadiboidinsehvigf de-ionized
water at 4{5 iR FiytTon! Pl m?ﬁlﬁ’\ﬁﬁgnﬁé’f'ﬁ‘bhl‘(aw YO reByER i ltered to

0.1 pm or ressured about to remoye

Very process ot “contammate icon process Kits, for
iﬁfﬁiﬁiﬁe e %ﬁ %ﬁ‘éfdp* é!‘*‘@"l 'W”%éetﬁé%‘ R e of the exturing
media use}cﬁ&%ﬂﬁzﬁ %Oc}?%:ﬁ%%ﬁé% kﬁf corclgtgmeiﬁfa @ﬁﬁz §lir}Taten &lgér%§g%§3 -s1ll }1861 sflgrface If severi
contaminal BN UB:ERRRIRIR BRIR G EINEn @6ty TSRSV HHEOR: 108 SHSAMRLANG rough diamond gri
pads (haviGgEehiuly pilaced gaua(meatarlmm%cwmdaMeaagubﬁbeekmdtm BU[fAGAd a Mohs hardness
falling witija thages: ahtlforR) &730rmalites: Fie uhymsilicd teurfadestishatt benfree apfl a uniformly
clean surfage.| ‘Efge é‘é‘ﬁlé"r(ﬂ“& H@Fﬁﬂ%ﬁ?@ﬁ@%ﬂ?@@ﬁé@léf%{ﬂ%’s‘ﬁf ffrre texturing
can begin w1t e.dlu mon ads (having a.mean-diamon n diamete within ge of 0.10 um
t0.0.50 me?h RCRIBAIEN i A, Sidisd %;9 A RCHmE R daﬂ L diamond grit
pads (haviiERKLEH gﬁ%ﬁhﬁa&@éﬁqmﬁ% ml%ﬁt%@?&@éé%ﬁ oRteieraby, the Hspectiandabig: off the step.
The polishisgypipedswith isepmpyhalcehappiitdrg onnte asrementsaathih Subkif@@ere-texturing may
alternate bptirghmesd/and vsudiavendegistioity e asirechettpreddtesrniiod hocatimnsmoved and the
surface rougppess pUTHEHS GFIHEHAIY2EMEGH process kits are documented as per

guidelines established. Documentation will include digital photographs as

well as logs of critical data. The poly-silicon platen shield ring may be

pre-cleaned with acetone and/ogjisopropyl alcohol. For example, the kit

may be carbon dioxide (snow) blasted by directing a stream of small

flakes of dry ice pellets (pellet size range <1mm) or liquid with a pressure

of 40 psi for about 20-30 minutes to remove any residue by a combination

of thermal shock and physical bombardment; or immersed in acetone for
20 t0 AD Miniitece and wined to remove oraanic <taine nr denncite: Ar



pads (having a mean grain diameter falling within the range of 0.10 m to

2.0 m) may be used to finish off the step. The polishing process may take

10-20 minutes depending on the level of contamination. Subsequent

re-texturing may alternate between rough/medium diamond grit pads until
During re-iB@johCaRtpaunsitrd depostionhasdieen iemamed.and thaicsurfaeea of about 20-40 rpm.
A uniformrbuighrresszafivd suferded dgistvitiesvergohieyadeld Guringcredextersngll tiodes area, as a
strong forcg e gt NDHES LIS SBEUrRRS BralkkadhteHigrntable with a rotational
Following speedrokaihopt20-s2 g iAthenifane) bt nah skrandyeioraeristapphied psi for 5 minutes
and blowndgiir rfeufe@@uﬁnﬂgesmml nlehlareedvetexefpe@é@jthﬁ WISMHeW@ib@m@eface roughness

of the platenshie n ser or stylus).
The surfac%]sr(%1 Paﬁ(gl ?1%15 ?:}ji S a ti‘ﬁ 8 8815 ac (sgl}s;‘zlg!t of the platen
shield rlng ‘b gjigélé{f&gu Hﬂr}lgeiﬁ]\g ﬁﬁﬁ éﬁlﬁJ aﬂ%é& gﬂ:l\é\éﬂ beneath the
part, to a s&ed@migegfwgdj%@{lgo to 60 psi for minutes and blown dry. The sur ace

d until isible res iduge transfer | rved. The

The platen's ShYe\:/ rem Ezral'\){ IS ¢-10njz¢ed, water 394%%0 or%(? P minutes in order to loosen
paries 1SHHAGS I QUGRAGSSH0 A e G MAN e e ASUSE i MSINGal9Tcleancd 1n an
overﬂowm@)(fmﬂmﬁta& stistace Taughness ) neter {on:co Blasblaserionmsity kisipnal Repropyl alcohol)
with powesdifstesoudheds\afttheljofefted hirltyin gbisad st oximatelyaldlte RMithe surface of the
platen Shleﬁdrfé‘%&‘f‘é@@tféﬂEﬁl{}lf B HIatET Yhietd pity iy Be vitesstiedubirg e ultrasonic
cleaning in ogl T rr?elf ae”tra ¥8%E rt1 1%sttTh ten %blg(ﬁ ee;ln g, clwflﬁhr\}g Iel%as }alﬁllgscaénd profile, may be

rinsed using de- 10nlze Wa rems rh or minut rels)qure of 40 to 60 psi.

Special haRBRASAEY a@@er&,tsoa@eﬁnegﬁg;@glm AROHRIYAS-siTiRG: RIAELR SHIBIHIINGE re-texturing
step, the piGt@r @fﬁﬂablyglEﬂm&fsaddﬂrd&ﬂ@l’dl&eﬁd\lva&ﬁ aitidd 16 foRBtred0vater and isopropyl

alcohol so pyitquitesiinsoldirdwdaosetamparticles that may be trapped in the platen

Following Shéelgksing, Tihepplaiemshiatd iRy trasenioaiyalaanedn @ips, cracks, dents,

discoloratioverflowingu{tafacilitatecbHéotivedttic. éxchabigehdesignipe tavkaterlcancd with isopropyl

alcohol prmrfaswue@aﬂkemmh ﬂbrTélF 9 1élé‘}6he1 SW?PF éfreope??s’ ey @f the surface

roughness go‘@i? eFFIr?]i)LPt§$t\§Tea %}? 5]3& Wj‘§ is also subjected
res1st1 rmine t

he mejsurem 1 usin meter with alli r cli
;c‘ztatclfed i?ﬁ‘ﬂ&] &Hﬁ-‘o%{-ﬁr @genQZﬁf, rgggglﬁ'fca Slater £B@Ia1 I’}ngee b alligator clips

mhoved up.an down Wlthln the ultra onic bath durl the Itras n|c

Preferably,) e _platen shiel el oved to a class, roo nV1r<;19 ent o eamn . The platen
shield ringC]S AN 1h{0QIAST S0 61D &8%9\/%@%99? %nge% kT e pone e
ionized waREHAING§as hOlesA0LRIGH G HpRY) b HH5S M%ﬁ&éﬁ@l@ﬂ%ﬁ? waéere three rinses at 5

minute int(f@ﬁd&ﬂi\ﬂﬂyl Be HGnMﬁgﬁs@hmﬁfﬁm @rahigheri}pfodchOing isliiesaiaxpressiienathicld ring is

rinsed in arl@Vmﬂ@@ psic [ @heaibtisandhinds etﬁeéﬂe@r&dlevw@imagmgdoﬂtra pure de-ionized

(r651st1V1ty qﬁtﬁ Jnhggﬁ)sﬁ?ﬁ{d@ ﬂ@lﬂﬁ?‘l 9[1%6?5 rl?ﬂu"lfrl?ﬁ%u re[ & ionized water is
remo dpl’ rin, ??9

ultra-filtere 5 1n, (ﬁected every 10
g rq e Ol S Wi Ixe

minutes toH nsure no LG G ;R 10n exi en S r1ng 1S Then 11nse e 1omzed water for 10

minutes bdfére! 8l W@ & %‘H@F §Qo%§ f@&ﬂl@%@s&p %ﬂ free, and ultra-

filtered to CONAGA mmmmmgdhevﬁleamlﬂgssﬂm platenoshielddingnis mspected

In this ﬁniPEl%WQQ&?!@QP%@B@J{E@%m&’ r‘ﬁm%sm%ﬁ@[g}éﬁ ﬁﬁ%ﬁhe%%h@r%@ﬁmﬁt@%mg a Liquid
Particle CORSUMIACHLAMLAE RASiican surfacemRratesaklysithr Mspacian-tabl8isredetermined
cleanhnessdmrfe@hvuth\/imphepgdndd@@mIlpmbnastmmyrmeawmmemtsdakms thire250,000 particles

per en’, tf}ﬁla'tew shirdddinnig 1segubjediedrdrtiredmess andriveiseltst thevaulaweh filtered pure nitrogen
gas or ComSPIHHIC A" et AIFEH GRBRIOHRAFH 14 P AAHSPABIS) bR A°L oY gy the specified
evels of cl

20'n. the platen shield ring is also subjected to the measurement of the

surface resistivity at predetermined locations using a multi meter with
The platenaHigatbredlipsjattachieg) witheele@nuificmtwipepladcaed beneath dheripertictding solutions
2 g}ell o 8 eemea%i@ﬁws&meo@hﬁqes Prisiethaslivative phetsn Qrialethoddniy misesdot air iryﬁnﬁ
o € a 1 rimg 1S bake
usmg apCOtIE nu Elgﬁéltgrl(gl wdi (ﬁ@ C ass {ﬁo%ﬁg@%oie E%P ﬂli@s':ll' E?Iéﬁlphgh E p)r%ﬁmmftes with a
nitrogen uﬁh éi&frvr 1{11&559 H?irﬁlﬂ:smﬂ%g chgs ﬂi@ f&@hﬂ&! be of sufficient size to
accommodeeéqtaaﬂgeh ﬁmae ﬁaglkrmmwﬂagsmamarag rﬁdd@rﬂ@ﬁ@edeaﬁe&(mwwlo&uh jigs and
fixtures. TA@vlegcdhmstsirkor highercfoledbotit 50 wiinuiesPreferablyoan leagturge for 180
minutes at gl s 30diiss pRImURE i TENEIS1ak 0 e cromEPEé Esrvs e sV al e ayen-
Following @heCatcliagand &0l tinngatbhextelthe platestishield inspgeisd fingadcla @Atamination with
the QIII senasrflowisinseutsmknvittade Povan densityvgetranl @ W aittsifralion do < RQarticle/inch’. In
addition, the,plaiea shightringiaipsareddoiohize drredistivitg Bt g Msss ORRSEm or

higher) water within a class 100 clean-room. The ultra pure de-ionized

water is ultra-filtered to remove all particles down to 0.1 m or better. The

platen shield ring is checked an é2nspected every 10 minutes to ensure

no stains or contamination exists. The platen shield ring is then rinsed in

de-ionized water for 10 minutes before being blown dry with high

pressured ( about 60 to 80 psi) compressed dry air (dry, oil-free, and ultra-

filtered to 0.1 m or better) for 5 to 10 minutes within a class 100
clean-rnom environment In thic final cleanina oneratinn the nlaten chield



minutes at a flow rate of 20 litres per minute within a class 100 clean-room

before being taken out of the oven. Following the final cleaning and

baking, the platen shield ring is checked and inspected for particle

contamination with the QIll surface particle counter in a class 100 clean
Finally, théQineMADMpetaea spraiticaionotrd.particlaineolblcadditionntp@ck whereby the
inner bag ip katgiangfadd thinigpdss mspeetedh forastainsscdirtcde fedtbe fractbre & scnatdtred silicon-free

Polyethylegﬁw@e?é&kemze fidamy %rareweéﬁrémpﬂﬁ réoee'lcreédo\ﬁrﬂﬁweaeraeé iy steps are to
ensure tha& 1?68 H ie e I/é]b eﬁ%lggl% grgfe edges are

protected Wltﬁ n use % ets wﬁere pggﬁ?l hjpor e C Vered Wl Str ng cﬁ?r%\vﬁaiummum foil and
plastic cov@r¥ OI’] ag 0 ness 0.1 mm Wlth Clean nt ree materl al an e outer

The plate %gefg rair? é}é’n Id Slllcegt%dfree org) On)(/ieal: éene%lstl)o C efathICkn 3 Ovel'rg T}? ensure that the
recycled g%?eg SsRE ﬁ pr gp Qrﬂgﬁo ﬁ[ﬁu Slgglﬁ Sfor example,

dlmensmnaregtqrreraedrﬁ maaﬂhefaéeteglsm@ chfingrheen ame gl@araram frem tf@fi@crﬁcatlon of <200

ohms.), sudamagghnédl cealingofaces antten, knifeedgesaseaprotegteshmiilb l@arfurthermore, the
PLAD plaeeeepﬁretdr keremvrrere pobsiptevent plares %rrekbo%remﬁrrﬁblmmwg to ensure that the
recovered P}MWtémap 8@?@% aYePrg95es ﬁg@ﬁ)r&s ting the platen shield
ring in a fu sse ?8 dr;lrjne]pt and 0St-process .o era at wi pg; aren to those skilled in
the art. era y mspec erore an a er precision C eaning an re overy

ensure that th recycled platen shield rlng conforms to product

FIGURE 16A %hf)géﬁj()?] SBsegtPIaten (s;{nel% % Sﬁ{n é%éhl’lﬂﬁef?re rgcovﬁeg | gvhlle FIGURE 16B shows

exemplary en s rlng a er rec Very Teglons! in Figlre are no lon%_ler observed after
recovery a 5@@[@@@& (@ thic ness) 'silicon surface reS|st|V|ty%muIt| meter wit

FIGUREn% s?ator gs” 1V1WIt C(I)frlrcsalitrlﬁpe O]}flzr%o ée g ff(%(e: ea I’(P ulg hn?esc:%l n%leaning and
recovery \ﬁqu lgge SS mﬁ)ldl’ ace cleanliness surface partrc e cou

Furthermore the PLAD plasma doping chamber performance of the

recovered platen shield ring is preferably tested to ensure that the
4.5. Method def/ereasiometaaripieladrigeP eothipitoaatie psbtes féirfiamssaieile RastpRicedylow shield
liner: (b) 398 4tENY SHElB decteath AR SHERP Y BFa fully-assembled
FIGURE 1P Afeqyubpfivershagnbbether pestiprocesszepéraions mirratovlmh b@(& @ith one aspect

of grle (Ii)r)esﬁﬁ‘ttﬁo%%kiﬂ Sl eeweeretmenisemeﬁdwgleﬁem i ri ewggizﬁv ;ﬁ;ile
structure). aﬁ(ﬁ% m %&ﬁ}@ jgﬁa)% j g@é&ﬂﬁ]ﬁg §e% r%?ﬁié n are for illustrative
purpose ofFEASR FrYfH lRtes W 'zfl’(ﬂl el SRAVIAIVechA fPr\Qf % Rl rﬁ‘ﬁ@@r@ﬁnay not be

construed #3 folgutieadléA are no longer observed after recovery as seen in Figure

In one embb3Rreft! 3 MR8 SRS TeSisMIN AL G Sl BRAUS IR RI AN SGIvery process of
contaminalldQBefpre Andi@tien raremmrpieawum\a@ﬁeremve@ mephadded thee1d liner; and (c) a
pedestal byshggeshicliientionll ddudvidthagsfel precision cleaning and recovery of

During the @B PRGBS KifnsfRE X AR EarB: AR REMIRIRURNIS Ich KRGEAAB) 8hiQP1iner; (b) a top

window shivindies shielgl diplesansh{ehaspedestal beishingshieldniresiomtEddRErdi3Ily placed on a

clean surfiffigtratesctivd flovehrars showirlganpiécisiomeleaningaritdoecoveryfaces shall be free of

i e g i e i s
TS Ea AR BRI HlAIPSALE o (il Crgnrgrf

Surface roughness mensions are measure rNIne 1ons ons of the quartz

process kitd/ WQ%%H%@? aL"ﬂ@r g&@lﬁ@&t%@%ﬁhﬁﬁlgn Bh AN dnRldd R §t@ ographs as well as

logs of crithshi|dg shield liner (which is made of flame polish quartz structure). Note

The quartz BI%E(QLI 18&’ SR ARRR &%ﬂfi@ﬂﬁﬁd&l EIEQMBE :(Ll?j p %H@JBU?QJ ts@ll&hﬁlﬁéﬁ%ﬁ&‘fc) a pedestal
bushing sHAMERO MBI BT orlSiEatie RUHRESEIR oS RUChNase Qfsardinarkskile, the quartz
process kitnnihe arinwithyeiceghizd that Ssideprdeessrparametersniay motckene or isopropyl alcohol
gli’?n) t;zlut*,eh@rréée lalgrwewaﬁemee orgﬁeheaém%mw&w drﬂfrfe elgerﬂr ﬁ%ﬁﬂ@%ﬁri:ﬁf gg
U
psi and bl?)ﬂév@nggﬂzwngﬁﬁrg]pgfs@?da Lrgarr llt]tr§fl tée?: g%f@ e%er an ess ébou a% 1Agr?lt 50 to 60 psi)
fo remove b tte quag[z ror(]:essI |ts sucg ?2 dd N WII‘? ow; o
Preferabl eru a O \{<V1'tg Yé/sl c!le e anwmg wsh%? llensera u%o n ovlveshleln?rger and (¢) a
pedestl b3 %‘ﬁeg TAdRIe §1t%9§a S B uﬁmﬁ &%989&'&%8%@% ﬁenqmﬁﬁegsaphgct chemisty
method. TRIUBHIZ REOSGSEHifSi ihahinclydedalanR . window.shieldhiner s(R@ I8Rr of damaged or
contaminatadrydovy shiekd ﬂﬁ@ﬁrt&l'ed:((m)t medesiak busléng shield liner, are received
The first StEPM IHGAYSIBMEEAA LRGN RaGR AR RiCIER SULfage AR iNSRATEL:; (b) a wp
window sHiokl lasnages andmsabaginaliliesies cuarizrsusiateurd e qURtZ-SUERGES an aqueous
mixed-chegiivallsbigtfve ef &fy qoitten e osale Aorackisdéfdrxiation, dent §1.AsSolOMEALHA) for 15 minutes
and stains. Signs of these are documented and reported to the customer
representative. Preferably, the |n pection table is wiped with isopropyl
alcohol prior to measurements t en. Surface roughness and any critical
dimensions are measured at predetermined locations. The conditions of
the quartz process kits are documented as per guidelines established.

Documentation will include digital photographs as well as logs of critical
Aata The Airiart7 nrocecce kite which inchide (2 an RE window <hield liner:



contaminated quartz to lower the particle count on said quartz surface.

The first step is to fully submerge the quartz process kits, which include

(a) an RF window shield liner; (b) a top window shield liner; and (c) a

pedestal bushing shield liner using a Teflon fixture into a chemical tank
until all stdiithanagueausvaixedchamicadsolotinnpbHyelogen Rermuide, Hydroxide and Water
(H,O,:NH Anib 1 imyakdyinoxid e Tamdt ANV ateticfHi2 02 1 <140 i Fi2 O Yofor dlSmmimtistesgscli®n the total
volume of dtfioBl Stalins HEgEHee ﬁﬁséfﬁéti\?éﬁwh@%ﬁﬁ %?ié“ﬁ?rf@ﬁfﬁ%tbfl ef e ng portion of

€ quartz a n minutes a

60 pqsr and ?%?va%e)% ggwlé‘lﬁ(ﬁrﬁ&%m ?g@j?ﬁg %ﬁm Jﬁ:ﬁl\éfl Eﬁ%@t@r an pressure gl? o 60 psi).
The SecOna ueous c emica so ution is In the ratio o vo ume r%;;llo ase onr (®) 2 top
window shre 1.ner e sta ushin dii (%F?rl;ﬁfr] or 1nute? 1 lgﬁfg %ﬁx re with an aqueous
chemical 5§ Iﬁm AG AlRAReR And HRbRRATIGROT the glas “h%%ed on the total
volume of @sm&nTﬁalquaﬁsp{@@%&mﬁoase TR MSRFaN: Etﬂé@ Gtvith deciRpizedolution contacts
all surfaceyvatem{DItior orinotes atarGOqsiarnd biowrheqyawithr@omipressad thray rinsed with
de-ionized gjiet@y I(PAYfiltEreTien@es #hoBmbiette b gresdireharabbdtyS0 (6160fsipd to 0.1 pm or
better and rgisused 4 ARPWRH TSI FUIly submerge the quartz process kits, which
The third mlusde (d)yaﬂuﬂﬁﬁrwﬂdmsh[ehdehnéns (] lahtcpluvlnm@cm Bhielddlineshidadiner; (b) a top
window s @?ltéq)m IWIaghﬁgrlqu IS SHigeaR g glhf érot/oHa;: )tank with
aqueous le mrc 101’1 riSin 1ric en u € aqueous
rr(llrxed acrcy\é f{ll rern ¢ amourﬁ? %i‘,ﬁ ri\lﬁ 6}1 uérl earinslalé‘ eg){l(s)(r:?llrll]ﬁ)acflcdé) al(affég' (j (inboutql% by

volume batBEHIKE I@alraéraﬂa Tob iR YR Hﬂ@ iRl RS EENAR NS 1GLAL Y MR RTHE about 10% by
volume, bSeduiiaR; wntilallsiainscdhavedacer R yedeH as mpoiaipiip eRaURedationized water

(DIW) for theioHerr 6absehdtiderodnt adts cabbsurfd desrafdterisigral thatl o pobtiter @i pressured at

about 50 194 Rjllartz touches the tank. The quartz process kits are then spray rinsed

Fixtures fonitippateniomhiz@ciwaterc(HNY WorhSmiidetés at BO vpsil@nehioldvierd cly) witip window shield

liner; and (@ peease Guaipaihiddnctiltered (s0memrey sSHRRdnamdpessigddsathat are preferably

gﬁ:ﬁigﬁ; reg)jg §T5’ 8SS@T‘p"SFT‘“"T*Ffél%fF&%%%W?T&‘hﬁW‘SﬁM’b@?HeT&%F YopYGERLLe), which is
vhich mclude (a) an RF window shield I|ner (b) a top window shield

F911°Wlng| Phaﬁlaa ?R A Bl ﬂf@f%ﬁ feiaiiiser el ﬁ’i‘u?@s“ﬂ%‘? gt gl (©) o top
ALY

window s hner shin E tanks filled with de-
U AGUEOUR, s

ner are pre eéa?a orted us1
ionized W ﬁg g glt 1%& 5& AR Rss kits are first
rinsed in Mtg%ﬁi@w @@(iaayg{é)gl@&tm@lﬂ@ee@fpa@'ébmé Qrﬂﬁi 1% R"ﬁn}lé%ﬂﬁob@e de-ionized water
(resistivityroiX@ d4agi D sodutios wilereir theiameowrntfafitiy droge mhkkuariekein saidte intervals should

¢ done tO&E}E}EQWW légoirgreeabenst ex. U voltpmectras e @W l tpin overtlow
be d @kfé@ﬂdﬂ @9@1@&5 lpgrfingripla h! & hreetor fl
rinse tank Heflﬂtg%rtﬁﬁfdé Mcigf Qm%c%ghfﬁhgama% i liﬁq gower density set

ata power nsn tra pure de-ionized

tes withi lf r
water is u Qrﬁlt IQQLI! (9V ¥11 me% cp)@l% T Ql‘th?i t¥ %%p are checked and
inspected VR§ AHAMZRTRGESS KSR then SEavinspe Q@q@ny@@w@zﬁr kW rinsed with
de-ionized @t MBINUtRS @R PG NG blemirigryiwitiicprmpressadudny Rito 60 psi) nitrogen gas (dry,

oil-free, angLiitra-filterrd th (510uh entordyshie @i pressurstnat cabd0f Beate @ psijronment.

In this find-BXEMHES ST SRR UNGENREHIAKE, RIREIe BB IKIES Yy Rk IRGludesid) BRARE) a top window
shield linewindaw shieldthinershly shidp wendevwnshietetl Hmerg dndite)iagpedestalby using a Liquid
Particle qua@hm‘gssméﬂmfmgé?edl?ﬁﬁfgl%@r?m fhfé@/@@ BETBIeL ?ﬁ’éﬁwbﬁfﬁsﬁﬁvﬂ dagepredetermined
cleanllnesstﬁ&f t\gl? ?ﬁsaa: ]ﬁé% (gg wpy ﬁk%fghfm the quartz
process kits are rinsed with ultra pure de- 10 minute %[rfe 21 ressyred (at about
50 to 60 p % %‘a&c 19 %f Qnd &Ltpf(?n er lh@tbsl(p %{ﬁ antlis cleaning
process caﬁ%@iﬁ%d@f&@qﬁa&@r&wmihﬁz@ﬁlﬁ misa Cleapingicthe QUatEARERSS

The quartz@%ée\é\ém%h WiE Hgl%ll.(ég (% aBEFVwrrﬂgow sl%glc? l%e!}n(%ﬁ ( wﬁl%gw\éﬂ%gcpl\{r{e§h|§cHC) a pedestal
bushing shilMEF@NILGhRALUSHIA] BMSEHAGSNIRISHNET MG REELEFARNE TRRSBRREeaning solutions
as well as Wsierypbr, taiakscdilachwitht deps ﬂﬁliﬁgdlwﬂéﬂﬁ@kﬁé)ﬁﬁ @nelassdliGthglieadive hot air drying

of the kits mmmaeﬁwmﬁﬁﬁ%iof@bmeﬁ(ﬂmawﬁeém TtHe bjitseartZ sg Ri¢gngineofisgiitrogen purged
class 100 ﬁl}ﬁﬁféff mré)ﬁeg rﬂ{’ﬂRf &qa‘i ghét éﬁ(é ﬁl’t&rﬁ n purged from an

Lﬁféﬁéﬁ‘ﬁgrﬁ@'@ Cgélﬁc%sm? gth%% Wit ﬁe&@fﬁ@yéﬁé@%ﬂ Bs Qi‘éf?@iﬁfiﬂfg‘ié‘é

fixtures. T MRS oFlrefarably atieastthies finsesahe SAHUEGINISrVahSte within a
class 100 cﬂ;dmm&dmtmefdenedg)ta&ﬁsumeor@mml of all chemical cleaning solutlons

Following N@ﬁ%atr}%ﬁ%rﬁﬁdm &4‘%1@{ %rBU%&QQté%ﬁ‘l@hQ}{ﬁﬁHQt’él) Jﬁrﬁeéﬁlﬁgw shield liner; (b) a top
window shEMNERUR BEH Wirappate drsion Zed  1esisiivilysak &8 Mega L hemaiemu@h with a QIII surface
particle cohighér)wiatet Withedh eopoweirdensityosetpa@tiaagower<dengitiedfchD toa@@tion, the quartz

Watts/gallon for 30 minutes within a class 100 clean-room.. The ultra pure

de-ionized water is ultra- flltere%bo remove all particles down to 0.1 m or

better. The quartz process kits are checked and inspected every 10

minutes to make sure no stains or contamination exists. The quartz

process kits are then rinsed with de-ionized water for 10 minutes before

being blown dry with high pressured (at about 50 to 60 psi) nitrogen gas

(dAryvy  oil-free and 1ilira-filtered to O 1 m or hetter) for 5 t0o 10 Mminiitec




inlet with a flow rate of 20 litres per minute. The class 100 dust free air
oven should be of sufficient size to accommodate the quartz process kits
and the quartz process kits should be kept away from the oven wall with
jigs and fixtures. The quartz process kits are cooled in the oven for 60
process kitSHRUIRSatarfloiratei QiR iy ascpes neirte it itaaksclasis {00tz surface. Preferably, the
quality inspéetam-sbord beforelpelng thkenfoutbhithe s vehcdEdiliowintyitheufityaprocess Kits, as well as
mspelcltmg é‘l’éélﬁi’:? RPRTDEKG!T SHasqd asﬂff PYOYLEs RIS WhIERIriEIdiega) Tap Rtz process kits are
visua 1 S 1GT O uartz process Ki
should};nnvyeg gasure &‘a fﬁ%@ cl{t?n Eg 0 @aué) z%)tﬁo]cé;@ Eﬁgﬁteﬁﬁﬁi E%@ié;%i@elq Coupll)ed Plasma
 Mass s&t@ﬁﬂa T Chet( SRRGIEAJRT AR e ANBMI OB MINACHL: the cleaming
procedure M&&@&;tqaamelalﬁwm&rwbaaﬁla.s& 100Q elpand 6 B tRBMEORM@A dOcantamination from a
“cleaned” ppecifivationofwith partiete/hmoivallspladdition? thétgrrartAIRofrocessikisd 2% ultra-pure

Hydrozen BpeoTiep Aoy @}amgzea.w Y AR SEr e SEERROEIRRIAEMS) for metal
contamma ?n suc ﬁllilmln f:B Ch r81|‘[)1/1u{1F1 eCoa%a,“{ on, L1th1u Ma nesufgllnC(ike Potassium, Sodium,

Zinc, Tung urface. Prefera Vinspect

T hecking the surface cleanliness and conditions of the quartz process Kits,
Finally, the, quitproeesidiy ari %ﬁ% 3§Fd88§§ﬁ?f§%§if%}gﬁ‘§rﬁt Hf-’?an‘h? gtge vacuum pack
whereby the'1 ner isan on SS mm wi ean ¢ materia ¢ outer bag is an amide
and silicod#d @15” ?&ﬁes g0 %MQSQ&% ﬁ’l'éeml\@§ C\Rﬁla nitrogen to
evacuate afQr GlERRINQSS ld&ﬁlgeﬁsﬁl@rﬁﬁblﬂer@h(&fﬁﬁﬁ&ﬁ% ﬁﬁ&@fﬁbh&e&h%@rﬁﬁlﬁofﬁ)ﬁﬁnage All seal
faces and/@lkaife glastzqrocess kith shauldeihohyderhaasticemenitgcofthecleaniiness with strong,
clean and gepplangjoigrtPibret Ri8g kitevefétermined using Inductively Coupled Plasma -
The quartViassspe cltometrys( KERy M) waeithochiodaemplern eptwisidalsexamiaatien c) a pedestal
bushing stpfldhieneguart rkifsaftemtbrstedetiregandreteduresisrcormpletedd Tdreveugpznsure that the
e btfifati Ceat rﬁs§§>t§1 de At eﬁ%&}d it “ﬂf‘f@ ¢ Rdhtaritiagorr example,

thi I(}Fum ce eanhn 58
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FurthermollOHb ﬁ@%ﬁ@ﬁ%@%ﬁﬁf %ti Qimw e ST SOl O erably ostod

to ensure tRa(qHé Iteas R Jaber, HAriGAG] B trar e E YO R E egsmﬁﬁs include testing
the quartz frh@LXiraiatal S Byradyenedt oy lad ld@lﬁi}tﬁk}ﬁt@ﬁdl pled fokagtogss ddassons that will be apparent to

those skillgpebremetry (ICP-MS) for metal contamination such Aluminum, Calcium,

FIGURE GREQMIWR COMNP&E, KN ot ithiymrMagnesiimnNigkelydnatagsibiresent invention using
Inductive\Soglilen Plzine; Mangptemoanaly SitueM $Himediy( thduguratizpnploe 5daks- dfess Spectrometry
(ICP-MS) g0 é%tlwmﬁtﬁletmaégrme @Ileawtretﬂ*ﬁsem?ﬁeﬁﬁwéﬁf SRS ?f@uﬁlt@lb ction limit and

multi- ele ontamination
from a proccs @% colé a m%éf%ﬁeﬁﬁlﬁ {E‘Sfo% 0§ 1?1}3 gd@(m T0 roxﬁﬁﬁ#ms extract is
then analy%lﬁ'b a&m;r@&mtgfa{é"‘@mﬁ/{ Qﬁ%&ﬁﬁ?%fﬂ%wmmed is
expressed moltéﬁﬂaydem& baget thicknessd. ﬂuarrma e mgsaa@kagﬁagfom&maeihuagﬂs/cm ). The
concentratigurguviith hitrageln itolcavaiouibe KiftyMsirin Tivdskostepsanertd englradinabf a chemical
reagent COﬂﬁet Baft? Probeus ke tarmationsnafareeciisi Wamag o sey dragead eroxide is

dropped o %Flk I eoé I(Sﬁég%fg be'ie ﬁgg)é\atw%ﬁ%al ééeﬁl Tgé @O}H%?g{ § ekce[o%g Vwrtgce 1s allowed to

stand for a mlnu &n 1ec € concentra 10N 0 als 1S a and he figures are

expressed Qlcﬁ% QQISE? (ﬁrﬁe%@yfo‘ W '&ﬁ&ﬂé&% th&t@@é@s@ ﬁﬁé’!@ mm@a f&l CP-MS were

run to anayid plastma Gﬁ&tﬁﬁSasThEnﬁMﬁtﬁZ@ﬂﬂﬁﬁSSjkﬂtﬁlW]ﬁjC@oﬁﬁﬁﬂ,S[SdrOfLﬁ&a)t&nRHagnesium, Nickel,

Potassiumypiridiony Shielduiyen, i) Sg_ltgpmm@w gh:igg]ﬂ s|li19§|:5:1 gndtﬁg)tatgje‘gggmhations of the major

elements WotrfFfanEiony HREY e orRfEr AR THSPECIRE I ERIFE SRRMARET PREEIRTRSHSS kits.

It shall becl@awingdand fiecoyemyutofe@nguntghdtpienar é@yata@guarizopredesskitsordance with the

present invepfiffoiitpluds p Rytis epdpritifitathsesvimgpevidec ity Srblede measuring, for

(a) De-ionR¥@(DP|@atdimensions {aigidhicknass hauriace feughnressys.gf dde &th 16 M Ohms-

cm as deteniipglirfacedbeaniiikess BridsiifacerpartitlE tguntodBe st bmore]ltiddor bacteria control.

At point Oﬁ’Eﬁﬁ’t{Pbl‘% &Sﬂ@)&h&%iﬁ‘érﬁtﬁ‘e‘fliﬁ‘éﬁéﬁ%&‘?ﬁé@bﬁﬁﬁe%é@@fér%’d”q'il?é(?ti minimum specific

resistivity of SAMERNE Bhe preferably tested to ensure that the recovered quartz

(b) CO_merﬁsséé@sogﬂsoembt«traé@e o rssdircdry P@@topm@ééelépémtwrf gee, and filtered at

the point ofpjish i febting e qUét’r t‘BFd %‘? Fﬁt’éaFﬁde[eﬁﬂ'ﬁDé@édearﬁBféﬁnﬁfLﬂﬁcord shall be kept,

(c) CriticalelChaipaéntraguch o theitip shqprode sseb pefations thydtophilbive g pidikdntNdric Acid (HNO),

R st eatit e AOURET IR RIS OHE.), o s
A upendt larch 8 9 i shal} e cop e jﬁ‘i/%n%(%% é“h

ion/heavy ax1mum acce vel§ 1017 10n co 10n N HERIURL KR 9 be established which

correlate td rtlQH@&ﬁﬁ%lMeQQ HRRAR M1ntM§§$e§P@QH(9@B§¥Yn(&QEn

(d) Clean- rlg]odUCt qa¥ Cfgd'l E@g Pl %59?00 Mas éefs IP g Ctl’l(_)é'Be % Ebg sh%%emgloyed for final cleaning,
drying, finf& sb&(t%\mamle e&ﬁ%@n{? of clean-rooms shall be in

sub-parts-per- tr|II|on etect|on I|m|t and muI i-element, multi<isotope
capability. The surface cleanllnezsls is determined by extracting the surface
contamination from a process Kit coupon with a mixed solution of 2%
hydrofluoric acid and 2% hydrogen peroxide. This extract is then
analyzed by Inductively Coupled Plasma - Mass Spectrometry (ICP-MS).

The amount of metal determined is expressed in terms of the number of
atame ner 1init area nf the camnle 11ced for evtraction (atome<s/ecem) The




resistivity of 2.0 M Ohms-cm. (b) Compressed Nitrogen or Dry Air:

Nitrogen gas or air used to dry components shall be dry, oil-free, and

filtered at the point of use with a 0.1 mm filter. The filters shall be

replaced regularly and a maintenance record shall be kept. (c) Critical
complianc&Shignisate- treemin g:smicat che micalsisuah aguAcatones plyseioaMeris include a class
100 clean ra@rdo(leiCGRd Nitssd ReidafHd @ 89;ionuxé d>Dhvermi cabsehltionhofitHyaiogesming capabilities.
(e) ProcesE e4ideneimamenidmoH ydraxidenan b NaIgEo ki QRN MG control of chemical
compositiditixectiaids alditeicpAeiaand kHhigaiag®nits|tokdenitd NGB rntobtHy sitakdand free of any
visible Sur@f:@s’émebwalm a@Pél bm@mf@ﬁ ithreddion mebile denflsddyknaeddM|episisn immersion
tanks shalj\ hg Paéf’t‘ L ?Wfﬁeema?ﬁlﬂ?tgﬁﬁgﬁﬁ&'ﬂe‘ﬁ PiERAYSAg e to prevent
contamination b ablc rogarbons. ent required tor tEl sent 1 eré@o are: (1) one pressured
water-jet %11;% E Fb%d X@hbq‘é SSRIIE[ %Jg 'ég%% iRal SORLGS g)\% one HCL chemical
solution taHRaW§&iﬁk€ ikeeordsi q&tlaﬂilﬁmm(\g)@ enigal wa&yoﬁﬁ dIeRRARPMse tanks with
overflow aAdclagsdi0Ol@nibetienidlean (o0 m addefiredDh FED S&Dr209ssivalsked (vii) three ultra
pure de-iopigp|dYlecvitst firafletesningnidryiefefibil m@ﬂ@é?cmwmﬁ él@gq uqfﬂé equipped and
constructe%pfé?aéﬁahls hg&k é’%g P]roc?ﬂtﬁﬁﬂa s are fabricated
from poly e ah ave ons TOCESS k S and allow for
submergmg 'lté}el gzﬂ ﬁ'BQWe@E 800-1000 mm in

0@

length, 8oaeq@ur1ﬁﬁlfm lsmﬁc&%ﬂtﬂa&&lﬁ&l@ﬁl tagludeeatqéaﬁs |Qﬂﬂd5§fﬂr6f@ﬁéelﬁhu1d therein. In
operation, g deatbsSlQ0-al@ariroaral dguignizedo(2ht walte convsetankdwvitieasitpé sghiegent quantity

and depth &eeghitig BeprEbifitiesIuy® M%é&gsmﬂ@t@héﬁﬁawgtaqﬁﬁegt fékft:iﬂé'ﬁﬁl of gl |appropriate

type of copfaiteiedt e (P i PR PG &gaﬁa “Bhel AN TD ricated from any
material thaLée s un-corro n t resence xed-acl r c em ca (f utlons e container shall
be fabricate LERSI A @@9@{ QJng %991'99 Qnay include heavy

metal was@r@p&rﬂyafmumaﬁham&l&ﬁecmf tﬁﬂlysowsﬂal enaurﬁaaeaidmmmawrmsmm shadlironmentally
safe methdde covered when not in use. The chemical tanks and DI water in

In view of HRMGESIRAY, taRkSHshpltlaRIaRE Y agitatedDinpilrieq SeRBresasth YRV kits include
mechanicaDpdiiling ertant, theahaniecalbdsagitaiedctmpiravent contarbngtionatdition, the methods for
determmmg;gmg]@gl@pqqyﬁr}@map%ﬁglts'ﬁq@/@tﬂmm@rp@quﬁp@geﬁﬁnﬂf@cm&mhe implementation of
this present{QxeRtiIHPEra°qINGH! BrEdsured water-jet rinse tank, (i) one acetone

In additiosolutidlh barnpp(ilkemehmixedschemicalsgolutiomtankdivrore Hoteshemigalkstablished,
docume“teécﬂﬁfhﬁﬁlli&m@‘tv§t O‘fﬁ]éthﬁfﬁf‘ﬁélbeta?ﬂ@f@l‘qdi thas rilr FH‘%D(E)‘S c Qﬁl}lﬁﬁléndlfleaoﬁﬂ?é’mcess can be
performed g st ﬁ;@@gﬁ% Q\l}ﬁfﬁi\}&" 8 rEEeiHiRe b sy perameters hat

oM 2E
affect the uah £se ers 1 are no GSSI time;, co dl (a temperature of
chemical e 5@&@& ﬁﬁvim awa Queriewdnse tan
%e ul ra ure de |0n gDI) v¥a er overflow r|ns anks Pref rab
Having thus escrl ustratw % invention, it wil djﬁ arent i g various alterations,
modificaibl O IS GUREIE R DAl RS Ade RuAle SR RRRd AN IR IR @hns, modifications
and improVBateHd a&&gahw%@mc BNIageLel ARNLNINBIEHRRIRRRARBISIBHIRAGlicd and are within the

spirit and peogessihg.iMagitankeharatiabricatedvdnom polypropitenieand thaeof several preferred
embodlmestla,fﬁhﬁawrdW@msafbﬁsﬂtmswﬂmpvéwwhmd ﬂq@ql?aﬁz\Vbr@c@ss ratlsvarhdﬂamewope of this
invention. fbfh(g% @Iaégprm éﬁi ﬁtglﬁ %apparatus of
the presen nventlon tg%v end g@%ﬁﬁﬁ:m a ‘fen?ed 2% Q iéﬁ@te avmg including all
such altera N ention.

wi t and of suff|C|ent helght to prowde at least a 300-600 mm dept of

any I|qU|d therein. In operation, the level of mixed-acids, chemical

solutions or solvent in the container must be at least of sufficient quantity

and depth to wet the surface of the quartz process Kkits to create a

“cleaning" effect. The selection of the appropriate type of container or

tank for the cleaning systems tends to be important. The container shall

be fabricated from any material that remains un-corroded in the presence

of mixed-acids or chemical solutions. Preferably, the container shall be

fabricated of heat resistant glass or stainless steel. The primary

constituents of the rinse baths may include heavy metal waste

concentrations and as such, acid bath solution and rinse water should be

disposed in an environmentally safe method. In view of the foregoing, it

will be appreciated that, the recycle cleaning and recovery of textured

process kits include mechanical polishing methods, chemical methods,

and/or a combination of these methods. In addition, the methods for

determining the cleanliness of the process kits as well as the apparatus,

fixtures and facilities for the |mpE entation of this present invention are

incorporated herein. In addition, T will be appreciated that a certified

precision cleaning and recovery process can be established, documented

and maintained. It will therefore be appreciated that the recycle cleaning

and recovery process can be performed with the apparatus and facilities
canabhle of monitorina controllina and recordina all eritical narametare that




1. A set of plasma doping process kits used for semiconductor material
processing, whereby the set of plasma doping (PLAD) process kits are
capable of shielding and protecting the interior surface of a plasma doping
chamber from deterioration and unwanted particles, condensed
5. THE cemgmmants and metal dopant materials generated in the chamber; the
set of PLAD process kits comprising of ; (a) a chamber shield liner
component made of aluminum material and having the inner surface
What is clidgegét with high purity silicon material, the silicon textured surface having
1. A set ofppBEHERGSIFRUHRAGS SSavelagesiactintabeutrR0protes30)) Whebgthe caatifisma doping
(PLAD) prprickrisstofcaipblgt 200iddidO iy fyr @ne dolimg ibaifflelplate cohmpariening chamber from
detenoraﬂ?ﬁa@awafaﬁﬂ%ﬁmgﬁé?e?dawatﬁa%ﬁ@ D MBI RIAEE ER A AT LEH A des, chamber; the

t of PLA, kit
seto %Emcfséohst%%( tréd5sUrface having a surface roughness average Ra from

P o A s N S B Vo ot 20
S I t 1om aoou
textﬁ?le s(%r acfi%%ou%)tﬁé"%}gﬁ %trate :i@ textured surface having a
(@,@,ﬁg{é@g’b ﬁﬁ]@§§ ngbwm@rte} g hzqwag]a sliepfregaied textured surface,
é'i’§f’\1/m§ﬁ N b beaam%ge (A RE RGN SRIRTfigp to 300 uin. and a coating
t

corr?ssoonent w ickness of 0. 080 inch, made of quartz material and

a
(%éﬁﬁ&ngl{@&dy&lc %t Ifﬁlget &ﬂﬁ’ % lgﬁﬁ étured surface about the
::é)ﬁig&l the textured sursm E{%t?r”c%aasﬁoﬁte iﬁl%nﬁsd ?ﬁerfmm V\%}?r OW Sch20| aln and a surface

liner component W|th a thlckness of 0.080 inch, made of quartz material
. AR HAVIRT 8, RS UPES SRR, Wa"fé?ﬁﬁif’?ﬁ %W Sl A S e
rouu ness average rom a v ]Sb 8uﬁ1 V ed estaf)glusﬂ "
(QRia d ?‘@rw < e@%ﬁ% h“ér Yﬁ ER 8%%\‘1 gﬁ%ﬂ%f 63%%%?231 and having a
e o S e s T S T A o
(5 lﬂaféfét hipe SR Bpgige rwarwnwabéulelile% 800he7 2n¢heaéhaﬁﬂeemz material and
haie RiTeF %‘Ffﬁﬁﬁﬁ'éeﬁf’&‘ér&ﬁ PHTRG(E aiAT L (s, TS BRET YRRy ADout 10 to 30 pin;
shield liner component is capable of shielding the interior surface of a
2. The chaPlR$BAR16QRING GPsHMDaIBramy delriivraomase unwantedspaItiGieScomponent is capable
of shieldingahe ensed sm@qtmﬁmﬂmsh&aaduﬂmgeﬂahdb@p&mhMmtatl@n'ﬁh@@haﬂtbejamcles condensed
2??;131“:‘% @mmﬁerdeew Pé,ee%wmlﬁaéél%@émwmwé Prf@FLtﬂih‘??ge Sh%ﬂg‘fgﬁebmiﬁiﬁi
spraying on}r e E'r]’g%r ace 0 glgg Zﬁﬁgﬁ?f&g g§1llco?1§t%g§ltr1(§dl§hg%%sé 18P%/ﬁ easf%9 99%yS1 and/or
P on, Slieancaaied ot oSDrRYIRG B0tk rStailace il 1« clcicaly
conductlvessm@lgr Theaihigh cewﬁtgycahﬁq%@sg%teg CHNBAISES, vt o%hawaga{egﬁ 999

3. The cham er sglg(li 11< Qr Qoln(i/o Eloegat’la;[:rcands IlltlotncEe (E t%vh-elz-rg% fLrStlﬁrlfllg%C aosg \ﬁé fg |ﬂner 1s a structure
adapted oS GORCORUG ISIISROSRAS Gy N GOMAGIME RUTAEE, DG Tenst 56.007% AL
<0.10% @Ilemn@%a;u@g@@mmmﬁ aPINCLss-eXPEBeHINrenssfage 0b tae, Si, <0.015% Ti, and
=0.015% eNRaBeNt chellerchambenshialddin emgerrpo rentacaendingtclaitg of high-purity
silicon conlf@dingviraeainohe alumisumdase shield liaartsnsitbirutiveets sidapter e, sdtcon textured
surface haj@astiapartighycovengharfitenidgrosutfacesin the shiambenahdkoeyyrises 209 to 400 pm.
4. The cooYng g&%ﬂ@&)l%%&&&!%%c‘éjrdlﬁgté‘g%lqaﬂ,%QIA’Q?{QHM(Q)OE[% g?]fﬁ?%lmoﬁlgoqgr%%erves as an
upper shicfdmg<6}d /¥t RO 02590 Lws0.069p Ldms ApLbYonihandomiQdbfatigtahd unwanted
particles, qdiderd|cetemaents. aitheshlididdinertstiuctlire coolinp igés @ate xbun@deinteriprises: a metal
ban Zhifldsiﬁff‘f%{é & PoRg ?tleﬂ Y P f.’yrf%‘tiﬁ col emyﬁe raffeée%@gdggrfﬂﬂe %hs- puﬂtytsi}/lcori
coate S 1 O QO SeS, I w 0, A
et 90,5018 0BT W&%‘iéfﬁﬁ%ﬁ S STciHthes, Tl e e < %ﬁ‘ e

€ S1l1C ng 1S dlS Osed 1S
an elecmcawﬁ%ﬁabﬁé asttage Fpugh D @o Ade e Jer& 9&41 9u¥a£%ﬁ3tﬁafompofem

5 The COOaln a coatlng thickness of abou 1 to 40 em he coollng baffléelmeatlcsa . structure
adapted to a ﬁ]t?&}?amal%&?ﬁ%@ 11§er10r sur?' @3 c:%)crl(léarrﬂbfeﬁrlaat(hfi8 »}@ \iRT f at least 99.00% Al,
<0.10% &P”%Bq NUSELVES 85 R, W/S Afgrarea 8@@31 <0.015% Ti, and
<0.015% MY\%@U&I‘ éleﬁlé}ﬁe{n@l@"é&mﬂg @aﬁmpa{ef{@&&ﬂ@%%&gfeéwtame@%@atedrface coating of
high-puritPakiticlesmpanaensed: contaminastaandometal dapantsmalarialsedfi@n which the silicon
textured steREJING balfte plaiehcompanemaaamprse svawdetalilast shiehd sicuaitres about 150 to
300 um. jncluding, at least, a first surface. The structure comprises a textured

surface of high-purity silicon coated by thermal spraying on the first

surface of the shield. The high-purity silicon coating comprises, in wt. %,

at least 99.99% Si and/or <0.0I% total transition elements. The first

surface on which the silicon coating is disposed is an

electrically-conductive surface. The silicon coating comprises a

process-exposed inner surface of the component. 5. The cooling baffle
nlate comnaonent accordina to claim 1Y wherein the aliiminiim hace




wafer. The textured surface has a surface roughness average Ra from

about 10 to 20 in, and a surface resistivity of less than 200 ohms. 7. The

RF window shield liner component according to claim 1(d), wherein the

RF window shield liner component serves to shield and reduce
6. The pla@@nRiaainagioshpbibe dopeadinaterialiqy, therdals: gidbe plasma; deppogent has a unique
edge with crberrandionstirecteth gapfiowincthialcharnberitcatregion hbey@dine of the platen
to the plasipps fa adgifanFlia Rer o0 S A et éembaﬁérrlﬁl eafm ﬁg@genanwgw iriy plasma doping

;ﬁ?unifb;f)fy %ﬁ?ﬁiﬁeﬁ%ﬁlgﬁl(y&% %qﬁ) tl‘!% \Xﬁleas?@léaf)gé/lagilan /0 %ﬁfé ﬁ %‘fl&p% i%mpﬂses heroin

transition €lements; wherein

e pten ELAOSHIR0,S %m B
wafer, Thedkam ished @Hﬁb@@[)@ﬂﬁﬁ?amaggwb 1@0&*1'I Gﬁﬁﬁt@ﬁ@-pﬁmﬁ& Q8QHace resistivity of
less than 2mdhes having a textured surface with a surface roughness average Ra

7. The RFfBQMO@bQﬁgl(ﬂ-QnEQ %%ﬁ@neﬂt I(QQHEQB W'&Q&V\{ ém%lléﬂ%gwm{a%tshleld liner component
serves to AIOINGIClamdig)iowbeminidhal tapsvindowshield Jnes pREMRAIBAE chamber; and
redirect thegeyBend shieldrandtvedugencdmtainationloé Riewdojpednabiténialconpiiment comprises: a
high-purity @5j3e¢ %@léhawmémm}mf %hé‘tdfa%r?\"a"a"érﬁ denarAfer: tPrbtspiginelevents: The RF
window s@% @@P%W lé_g", 1‘lhaltgﬁg}ess of about 0.080 inches
having a (XU BT, THWE 88, {"‘fé}és‘? Sgas‘jeéaéﬁ ggf Lﬂ‘;ﬂz B194'tbtal transition

8. The tope‘f’é‘??fé’hﬁél ) WWHEF@P\P%‘WF@IBEIFﬁéiagﬁlh@ﬁu@?f@mﬁﬂ%’svafﬂaméﬁiﬂd liner component

serves to s t f lasma dopin
chamber. 18 wm%owlsil[ﬁIt 1ne com onent comn{bsgé a E% uareg; Erfgﬁeihg gﬁéslrgg n wt. ‘;: ft
leas 99.5BRUNAALEXIPA BufTa %\6@& RrUlta0e. 1RUGHIRSSAYEIAGE RO mprises  Nammed
polished a@tp%tqligftptﬁg WittOa Tm&@sd@ﬁﬁ%@m@%%keaqd|Hﬁ/ﬁr@%@@lﬂ%§urface with a surface
roughness acegidradrien etaimi A (6)3ondrerein the pedestal bushing shield liner

9. The pe&gmﬁ)qm §§J\ﬁel§1£p &Wﬁéﬂem&ﬁ&mﬁoc&ﬁmmwmmtﬁ%eprBBQdoushmg shield liner
componeniB@t@tial ARithaplalenr ssparhsiiustutalilesedides dhaexpRsuisyetk ti@cture; to reduce
the exposuplathetpldiae tplds miananshdlde preventedepositidmopdddopedimatehiabbrboof the plasma
doping chafye Paltéﬁeé‘fsfﬁé"ﬁia%ﬁhle]&d Ri§BRAPABSLIPHED éé’&’tﬁ?%@ﬁ BffRely comprising, in
wt. %, at ”ﬁaéP 831 g ?ﬂdécg <(}]05]€§ t&t Hl lgj]ﬁ}?t;a); g\? ({u 8,[% té% @I‘f@lem liner structure

comprises a tube 1t £ 0.16.7 red surface with a
pleoyselis vl g

surface oy hes ansmon Stether
pe estal bushlng shield liner s ructure comprises a flamed pollshed
annular quartz tube with a thickness of about 0.167 inches having a

1 ﬁ /’}3 mettoitof ed gtirfadeanith ad sendace ¢ tghriess exeragerRafrorrcedis Qtziatmlasr;la dgpéﬁg

chamber; theysiHc ogte mﬁﬁgga 1 nd a cooling batfle
plate compgf) i O'Pghfvfriflfé alﬁﬁ)gglnlgﬂ;%sﬁ 1licon coated surf!?ﬁ111 h&%ﬁ)}g rtr?? ettt

QB et B U B B RS RItE 5P A SIS S pINg ERAHTBEPIERE silicon
( i ing of a chamber shield
a@@ﬁt’e@ ﬁl@ﬁdlﬁ?ﬂqﬁnﬁ?@@%gffé{g%mog@ br@ﬁgﬁ;@ggglﬁﬁg&@g and non-silicon coated
51112%}2106 or dama n atl ns an ﬁlénor

asma-expose iliéon coate c?éur ace; The meth o‘féompnses (a)

('ﬂihgﬁ’é@ﬁﬁri’%\ﬁﬁ H%&ﬁ@%ﬂ@ﬁ%?%@%ﬁ?édﬁ%@d@@‘&l ARIRCAMIIBT ésddRiesand foreign

i e 0 d the rou
Rl ;fge fmﬁof éﬁbo@;ﬁﬁéP gﬁ?ﬁiﬁ%ﬁé}ﬁ?’ﬁ R ao% Shercin the
w%mmﬁlgerﬂét fgethe Rlicon£eate f%ﬁ'i%]@ﬂrék ﬁ%&tﬁi@a{% 1YY IRERS a duration of
tifi@r dam agesupeelingidiscolsratiang i stansiansitoabnasmalities st of small flakes of
dtyetpakbatt Gisthraasiiidon beatethatGminbinrprocess kitgdoonerfrionedenyen 20-30 minutes;
(PrRliminanheesidyesanddoreigh materials Viha cramRatiamefithefMal organic stains;
wihreiokiandtpingsicatibombardmend methodsaieciednfiiomsthegiolphol and/or Hydrogen
P@@ﬁé?sﬂh@z@ﬁ%&t@&ﬂ;@tt@@ﬁ%b%wﬁbﬁodldmd%%brasﬂnglrﬁ%@h@fdﬂaﬁdlween 30 to 60
Bt P ety VHRErBIF fidotateritihg HEHBLREMfieb Yt 60 pei and for a
Paetionize water 0 swtable pressure between 60 to 80 psi for a duration

(Bretiosapolie 1M, Wifiereir fiie batuprybited|demy erﬁamfnmtmg of wet

anical. blasti tho r combinatio, eof wheremn the silicon coated
65 dF S BeRrs oh Slaelt

olishi
ecllhid %s%ﬁ%ds A SiRE e ot €5 of different
abRa0e laaaf gﬂﬁ cf‘?r@?rﬁ&[@n%é?r(@ %%Qgh% e %Wﬁ@%rgg hich have a mean
dinmib @8iin (@)eoaatacigithesiticancoated ,a{ummomrpmcemﬂﬂt&meks &lling within the

ragksariindost | (tiorceodraiove abr Wdlsmn%grwherémhth@@hamngllsmmmnaln diameter
pr e é‘f%@e‘féﬁé*?ﬁgz‘o* IR 30
AR EEIBHE AK02) B TR SulEe, a0 i A0 g method
for a duration of time between 30 to 60 mlnutes foIIowed by a spray rinse
with de-ionized water at a SUffIC?{It pressure of about 60 psi and for a
period of time of about 5 minutes; (d) texturing of the silicon coated interior
surface by a method selected from the group consisting of wet polishing
and/or wet mechanical blasting method and/or combinations thereof;

wherein the silicon coated surface is re-textured and recovered using the
wet nolichina method with a tevtiirina media of different abhracivve diamonad




combinations thereof; wherein the silicon coated aluminum process kits

are immersed in hot de-ionized water at temperature of between 40C to

60C for a duration of time about 20 to 30 minutes in order to loosen

particles that may be trapped in the silicon coated kits. The silicon coated
wkifSuareldltkasppigally alesanadmithhegr-dontad water, erawitiks@d0Pw@hsi and a distance of
3@olutivh epdeicomzed wéated tinduisspropphedcolhdiiencdn overflowing
(Hasniciankat suibsiantpawe! dersityi9iaRR IR RONVRLES RB¥on coated surface
bgalltmhfxdrsalcdwmﬁmn of tirepabathoing ddmiRutesdd veroisigasidles arehing solution
alstsctu bi’é“‘flﬁ r@gtfﬁmtanf ﬁaffﬁrser(tf)matrﬁ@%bfaﬂd@rsmm chatdel hl@tgm@dumthod dand/tor

Hme(rfg §1231)g 5(}]a atlon ; fﬁmf&ﬁbmg%etangﬁ% dn hot de-ionized water

erat r‘SJOf een .4
a

utes 1 der to loosen
chigiis &?QP&&Q&Q oS RatEles Hom e sUHACE Bt MFSkanca wi
d@lhﬁﬁ&%@éﬁdr&lﬂﬂmmwﬂeﬂr&ﬁﬁﬁﬁ sitgchynadnethad.selgsted,irabibein an overflowing
ulgreunic coRsistinficehuitrecpdineigeriahizet) wate rinsirg gahe dsr ulthasamiof time of about
2Ggitatiotr sfufficdeistepawWer dindtopraedieneetiibinations thereof; wherein
(fhe-silieosr aeairchabominy Ghinieeessskitgsargnfirstrnsed iranovesilomwnhment to ensure
reriesd tdiak domiedhatrgnintrsejptives dertioliZednater for afduratiorm obatifduminum process
k%&ﬁ S'%Oﬂoﬁlﬁ?ﬁdtggmft‘ﬁtﬁcﬁﬂ?éa Wséﬁnﬁlﬂfa‘%ﬁ l&‘rﬁlé%tfi?ﬂée‘i‘nwéﬁrd%ﬁ&)%d/or ultrasonic
a% % Onl 8 %rst i nglfﬁ C(}gnﬁ{ty an\ﬂl g & mbl tlo ere%r;_ qm& s11§,8.1rIer afg aluminum

process ltS arc nsed in an OVGI' oW rlnse an amlng ll €-10 zed ra duration of

AP AL MHUESENSIIS R @Ngdu%%rﬁ@alegm;ﬂva WHR wRHESsonic tank of sufficient
peleanizietoumtar fOf\Wfl@ld&r]éﬁllﬂfﬂﬁM{%WﬂhIﬂlﬁlfkkﬂ%li@@(ﬂl@@ﬂﬂ%@@lﬁnal rinse with ultra
pmméﬁemlmé sitigofercamad lafuminumitproeedsskit8larewrierntedwith tie silicon coated
lumteyR pEoAtSE e MR e RS NG HBwIRGe doalsTir TR S atitny By tHed g ppplication of the
cleanin: { éa
RL G s P; (g) monitoring of the cleanliness of the silicon coated

(Salmmmﬁg prdsedninssivithibe aiitassoree %}@awme%mmhpms 100 clean-room

co%%;’fﬁgffﬁm‘ﬂ‘gtﬁgi’é'?éwé‘féoéﬁmﬁ%ﬁ? e oo el
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pdARRieseandNline during the cleanmg by using a Liquid Partlcle Counter to
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tes@%t fication allgssiianp o RaicIes RBh R4k SRISEHBY tghicals and spout
trgpl RO aite ol @iy pobasprecess kits within @aalastuhit|e@ResORM are subjected to a

tegmeirormenotd d Kigler ?émp%wne@uﬁtblemnﬁm@mmwgam absorsed adequatte ﬂowt rg}e
ﬂ?\@%l{iﬁ(? 2%?‘ aﬂdﬁrgtlllqélfr?u or a abo 0.mi utgs (‘fﬁ 1@%?) ép‘ [?6%%1? éj%?gr)e li:mg taken out
WS, Qﬁl&jr @ﬁ'tngaﬂﬁ%ﬁl% 'i&r.'s“a SsleoD; soated AIUTINM, Ao fefig downward
dlkits asplisuBieates gg}@urmﬂm%r@gyre of about 110C for about 240 mlnutes

leltlecE &Oﬂe'sﬂ}’co‘ﬂsc%”&’ fh99s gur 2 o adequate flow rate. RO 20, cavironment
rﬁép@&fn@t&”ﬁsﬁﬁ e Qﬁ@ E‘cstagdoé{mé%tmgﬁw%Q%IHHEecontammatlon has a
spRUifRgesh gﬂssptuégeraﬁamtpéahactﬂow rate of 20 litres per minute for a

%ﬁ%&éﬁl&%@ mingtes within a.658858 H20.4ean-raem Laiore Jeing, ke Q4fonment using
whengin thesiicen saalet.AUNKMRRASaRhkISBER AHRMeEVIE dhickness 0.1 mm
wﬁHlemmamted suirtaicleafacingodenmnyardn duidagualpplication ebliempekabage ! thickness

0akimg step; (i) check of the silicon coated surface for particle
contamination within a class 100 clean-room environment and inspecting

11. A metlfgci‘ (B%?és i@!& %féﬂﬁﬁg gﬁgrqux‘:g&t% ﬂ[&%ﬁf@%@? Ero\@élgsel@l& [53)?3% H&Lﬁlg chamber; the poly-
silicon pro6QBIABIRELANRaSrA SPAGIfIERIIMOEIBSSHREMORE RAKFIERELHIER s (lkon surface. The
method copp@dnng of the silicon coated aluminum process kits within a class 100

(SRR LI ARMES] s1sHGoHARIS DRSS in%%&ﬁ&&@%h@&!fﬂéﬂghmm component,
invRalidMseingmethadhwhearaein dhenylanbag & passd (ﬂ-schBIatWﬂ;ﬁ;tains and/or
alglganliint;free material and the outer bag is an amide and silicon-free
(H?iné/a(%m}{leﬂf%hb%gh@ﬁm&kﬁ%\%és Qia-mmmaél-ar@ m@ﬁﬂm&fr@rﬁgﬁmmreign material by a
ceteadingdandsagomeryd@bilpei el y-sitieo nf protasRkis faf-aigl asia defingnge less than 1
mahefriieblctrespohyforsilfootiprotess ki Bfrconsrising of the platen shield

ring component and having a plasma-exposed silicon surface. The

method comprises: (a) inspection and documentation of the poly-silicon

process kit comprising the platen shield ring component, including the

silicon coated and non-silicon c%gted surface for damages, peeling,

discoloration, stains and/or abriormalities; (b) treatment of the poly-silicon

process kit to remove any preliminary residue and foreign material by a

carbon dioxide blasting method comprising a stream of small flakes of dry

ice pellets of size range less than 1 mm of suitable pressure for a
diiratinn betweaen 20-20 miniitec: 28 () contact of the nolv-<cilicon nrocecce



pads comprising: (a) first rough abrasive diamond grains, which have a
mean diamond grain diameter falling within the range of 0.06 m to 0.50 m
and a Mohs hardness falling within the range of 6 to 8; (b) second
medium abrasive diamond grains, which have a mean diamond grain
(Niametesfalbingiyvithiontbe dange afh.dOlcmite QIDtbmianthayMabsic stains; wherein the
clhandnedginotdowershéw!8and aéapfiralifinsadiapabrich grambBontyitbebrakeoxide (H,0,)
olSyisint Yrarr afdisiaest fAlrie Withiel tHBPAARREBIN 1O ih (O DINyiEY @pd then spray rinsed
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position is
%%yﬁﬁ%nfg%%gé@ % I@@%FS%H) H: %68‘[0 Pié:a %]Psétg ce remy V1ty ot less than 200
Yor'a duration of time o 30 minutes
order to Ioosen partlcles that ma be trapped in the pon S|I|con process
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ager@n@esq r LWy Iﬁnmm@ SAlbioRAS HMesiRpgedWaiematd combinations thereof;
wisopEapypalcohohi prasaso ke il omiresddl iralsa ricibankd of sufiiciemicP@nest between 40°C to

6¢Ersi d@faatszttm@ 1R WaiEpeyt aﬂ@rdtfotoéoehgnataml@fta@@w b@trapped in the poly-
51Hc[ §ef6 a@goaﬁ&)geéq és 6 aar?ﬁii’élvrl]tfsd nized water or with a
ut10 10n1z d w t.er and 150 cohol 111 an oveir 0 sonic ank of sufficient power
fuq ) gaﬁsﬁtﬁsdmm famlb%lﬁ SR (SR ices and soluble
d@ﬁyﬂ@mﬁmp ensure removal of all chemical cleaning solutions partlcles
( trmme% POl -silicon. surface by. ethoqi Sselgé:t d from the rou

in a cla an-room ﬁ nmegt to. ensure removal of
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c@fseutgemt@@w&fedanﬁty@ﬁd{mﬁlr@thmatm&thgr@@fm wihefaintBwer density and/or
cpalipgihicoheprocessediittis fishtsiloe drirnankove Mowninse tankecbtaimingnk containing
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s&t&hen@leamhfees@eogotp@lﬁé Q@Fb&@%ﬁﬂﬂ&%mﬁl hwnﬂglmac 855 10Qsing a Liquid
Pglehncoort erwnenmeritbitnsureidhat thepalysiliconlgroaesskitifi@son of less than

2¥eMienetcttiepretdetermined cleanliness specification; wherein the

(HpQlyisitico mpposasskitppsednpinitamdaanin e cdwibag dim Geathng o YolsShg temperature

Sléﬂ_lqllll'd rfranticld Oeubiérltanegsoheithadstivelllkds Waisr aepievbeibads and spout traps during
ghateg et clagRiinge sdyedmeateio ki EsSthisfic @ SR aTPpAte|eisapayt 110°C for

argtteh?éﬁl Bufeektinte wf‘ﬁ?f!ftr% licoh prdcEss erﬁﬁiﬁgﬁ*ﬁ%fﬁ G smabiﬁﬁ“&i‘iﬁ‘tfffsz%eiﬁz‘?‘ﬁé
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(lir%%&r bed C'eF‘”SEPQ Solutions, arXXE'La%aVn%%%%r va o acé]asml'SS‘C?e%”%oﬁfﬁQn%Eronmem and
g e IR PR eSS d DS e e PR SIISON RLAGESS KIS specifcation
oﬁgggjgigﬁegetgaalggma{@ture of about 110C for about 240 minutes with a
l}ﬁ E]nLéoo mtrqges"{ﬁc% D ch atﬂlnqaugr‘lte ﬂl%W rfate %]:)r%be?l%trc?n(r)n!:%{ usnp double bags,
PUAtEns QJ& Jonk rﬁ’e\{ﬁﬂ WIEB-GR %%M%Mﬁmﬁ&%e@l%ﬁ with clean lint
frpLifgRrat awuﬁable blovis katenale 20dlkirrenpek phiitiadenabeuhidiGssineies

within a class 100 clean-room before being taken out; (i) check of the
oly-silicon surface for partlcle contamlnatlon Wlthln a class 100

12 A meld i S HN SR ESRAN AL ngatogf b8 Rif i ine e the quarts

process klts c r1s1n§ of (i) er co ow shield Tingr corrsgaf)nent; and (iii)

a pedestal B &%t”ﬁﬁ PR %19&?1@!@ b @Sﬂ?e SREGHIGAM.
less then one partlcle per inch; (j) packing of the poly-silicon process kit

within a class 100 clean-room environment using double bags, nitrogen
gas purging and vacuum sealing method; wherein the nylon bag of
thickness 0.1 mm with clean Ilnt%gee material and the outer bag is an
amide and silicon-free polyethyléne bag of thickness 0.12mm. 12. A
method of precision cleaning and recovery of the quartz process kits of a
plasma doping chamber; the quartz process kits comprising of (i) an RF

window shield liner component; (ii) a top window shield liner component;
and (i) a nedectal hiichina chield liner compnonent all havina a
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chemistry method; wherein the quartz surface is cleaned, re-textured and

recovered using a three-step exact chemistry method comprising: (a)

Firstly, an agueous mixed-chemical solution of Hydrogen Peroxide,

Ammonium Hydroxide and De-ionized Water (H203:NH40OH:H20) for a
(Suffjcieih periedualtinenadod b tpintie kiwbarpinithe amaentiofithesatdhponent and
a aouiep bisftheiaticahwohatiomesima o kilne retednd ok Wase doardive fagtafr damages,
PFINgME Gt B otatie AR AXIERRERTEY rinsed with de-ionized water of
(Suitahbleopresgure; fo)eSecondly  aradgetusclemical aghuticihiagntadriinghe cleaning

sqiyidrseiiies ACidHC Y fercrnsufficie neperid el wherieatiboef s beiirpgtesto 10 minutes,
ang ety %%“%‘B%f‘eopﬂféds‘éﬁ&%f&l?é6&‘§f&ﬂ‘Fé‘hﬁ’Fééﬁu§‘ofmt?d’ﬁri%dlﬁfﬁ%‘fhﬂﬁ‘es minutes;
(Vatimroing & fasedrorpiivesstbtalwiott rmelwif thieagdtiitiond@nehitié hirgprayponent; (i) a top
Wmelswh/\ﬁ% lgerienmperrivatt G sunedsiephessingrehielh Impaanpraperaguédlige-step exact
Cheml %}ﬁﬁc@i@%ﬁhﬁ‘%‘&%&ﬁb‘ﬂfﬁﬁg f&f@ﬁeﬁ.fm\f& 1\@3 té‘r“?d“ R S

drogen Peroxide,

pri ueous 1X
T A SR R T @}ﬁéjl for i Ig@ﬁﬁ’ of time about 15
nﬂare@d/m‘reumeeabﬂuﬁtb@tﬁ@lmﬂaaueandcﬂaamspbamdmsedawmxﬁiaemﬂfamzed 5 based on the

topghtelnof stitabiepre ssd fen(frveatsriemitioddheiguartreprosess dirsswivigh) Secondly, an
aﬂh?ﬂuﬁd@;l lsﬂ%hf?rnwmlsﬁgewmeﬁféhﬁn%ﬁ%@@ (9 raﬁtsﬁﬁ%ﬁﬁdlaﬁ%f Higfgme about ;15
AT CoRAE AT it pa eSS Sh AR e SRR INIELT,

ta voltime e solution; l\dt spray rlnse erﬁi Bghise pressure; (¢) Finally, an

water o u1t
@Q@%&QQ&&@M 5919{0@59@&9@@6&1&%%@@%%&@%9 e Tﬂ@amgal Fluoride (HF)
aqtleaninggoltitienstparticles ficm: theiclsface byoa noethnes; S@lemdﬁf@mnsed with de-

iothedrotspof onsidtingsefreltra pure de-ionized water rinsing and/or
(U licasenic agitafien, gh.autficienthrewenae Nty rRNG/RIGERRIaGNS mponent; (ii) a top
wihéreslfickhaguaripopnocesyikits prestiistusiisechiciddmavenflowentinisigtanlkss 100 clean-
r@@ﬁ@iﬁm@%rtmepwe ra@or@hpi éH hererfele g paltiber ofaisbut o W%‘"ﬁ?ﬁ Zy I?art?g;hﬁ
su1§‘f ? ent %n\&bé? %erﬁs Cgﬁo?rﬁg) %t Imreal? ﬁi%m%w al&ljc{) E1<1ts :@@gst ]rﬁns d in ar% overflow
ficienhRpweT Heysibilad 5@% 15 A ORI A IRHR WY by an wltraconte
cl&bﬁlgtlﬁ';@nmﬂﬁﬂtﬁﬁul Eh@li&tfiﬁﬂ@'ﬂéﬁﬁi@bhﬁpfiﬂ&l dinss W‘IEBOUHI’ QL PbLEEper gallon for a duration
otidaariiz edhvratdhifos Sipeviddyof @boutst &itmitiutesavithinizdlass 100 period of about 10
mERShEhEclef} MBAkeTIgthe cleanliness of the quartz process kits within
(A alagsrih theleantnearif érviamnmentdokensiie dhatthe kitadiava environment to ensure
that:threk@(jllﬂwe @ir@defiéhmméelt@telammle@g emﬁ@étnmnwﬁﬂemmthhavqmamz;esi l?ti are
S ot e R B i
S Cie ESUnTer I8 enatrethat the Kits have achieved the
%r%’é@ﬁé‘%‘ﬁ%d%l@a?ﬂ?ﬁ@é§ éfemealné%fl?@s‘éeﬂﬁaﬁommmwftmléshwértemperamre
"k'(ﬁ‘j supiect ?ﬂ{é gd&‘n’fk eBsrﬁQ) L‘g\@n hints lgﬁla S TO0ICIeRN- POBFRD the quartz
process ts’are’s out or abouf 60 minutes a continuous nitrogen gas
pERVITERIERE s lgElf@d%l[%’%aﬁHE? ICIRNL 19 Femave ﬁél@awmnh continuous pure
nis0ldtigRsand ehesmieals uring Hﬂemleﬁmmg PHOGERS aWhekeIn deidUailzn a class 100
clprocessbkitscdringubpocted to a temperature of about 120C for about 60
(ifTiRidtess Withy @ eONHRLOWS PiREEN BasnRIIOR At g eruateoflawh A S0 hvironment and
inaotitgX0r hbtrss;lpeuamualutedeadad ihédeaaied hnrdhehe yeriavithneoritiid® bss a specification
oferetherireryariigasepiiele at a suitable flow rate of 20 litres per minute for a
(jPRLL SOrMINERS Wik BitClamsnlDlas|enkaerbeiareohaiigutakan @ bags, nitrogen
g4§) roneck of thewguantdisgrfatedovipaiticle oplataagnetidnkndthin lanctagshl@@n lint free
melerhapgd o WY RHE Rtidsandrdjsetdise orPuisibhaesbinemgrt Hareets
and damages; wherein the particle contamination has a specification of
less then one particle per inch; (j) packing of the quartz process kits within
a class 100 clean-room environment using double bags, nitrogen gas
purging and vacuum sealing method; wherein the nylon bag of thickness
0.1 mm with clean lint free material and the outer bag is an amide and
silicon-free polyethylene bag of thickness 0.12mm. 27
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