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METHOD FOR TREATI NG SEM CONDUCTOR PROCESSI NG
COVMPONENTS AND COVPONENTS FORMED THEREBY TECHNI CAL

nmet hods for treating sem conductor processing
conmponents for use in a sem conductor fabrication
environnent, as well as sem conductor processing
conmponents forned thereby. BACKGROUND ART In the art
of sem conductor processing, typically integrated
ci r CMETHQPIRCBEAEING SEY IR UCHPRD BGND 6 ONPQISFNERS AND
processi ng t echni GEYBONENTS RHRMED S@HREEEnduct or
(principally silicon) wafers are processed through
various stations or tools. Processing operations
iTHEINdeL FEBP exanpl e, hi gh tenperature diffusion,
thermal processing, ion inplant, annealing,
phot dhd rdesgipvapiey is sqperhlly sdiitad ép, meghedyds ireafigricmigopgdictor/Roceyang
g @b P MefRedubt AbrictRY éndiesmal, e wibe vabeipathcot Bt
CORM bk émk?h§§$8t in the industry to achieve better
purity leve uring such processing operations. In
addition, there continues to be a driving force to
BAGRSROUNIMARD | ar ger sem conductor wafers. The desire
for superior purity levels and | arger wafers
I nt r ddcest suicdntheror jrevtseigy; abitaininedradd ceqny egicésore fanedithrough
geeds %ﬂe%c@ El%(it%ﬁr&iu&gm WQ@?S%ltz(ﬁddctUHE&v@ﬁ? Bﬁo%n) hyfeds El@
:Agrldo%gsg({ tﬁ/rﬂuggv ours] I;tgtls(’)rzs é)gtg(ét aI.)S gegsglgg%t elr g\ons Pn]l.p'll ée:: f}a{‘rrega%nfé 1gZ Z d as
s speddliEsior thwa*ﬁlesrosqssna ippeimplant arvedlipgy %totltbog@xhygﬁphsihlﬁg t he
aﬁ&mm@ﬁeéummbegm&nmﬁ@Mﬁdm&&ﬁkmaﬁdﬂ&&@@m@ﬂ@ﬁﬁﬁﬁmmgsmemm
c 91% ’achfg@e; ‘t!gtgeg ghrlfngvelg (%EQ S[ll()g pl%cl:!egsnl g 8];%%(91? &R gdﬁl’tlonalrﬂge

met ho processi ng. sem conduct or waf ers.

DF‘%E’EIEE%‘URE d‘ﬁ)‘@glf‘r{ﬁ?@\WFW REESTEPAGHET e bl fetperiory

s ewrivdorld ud tagrer Wafeo dersdica Grico rpor@nthalienet hdes gaeration

codranment having an outer surface portion containing

silicon carbide, the outer surface portion having a

S t: 2 D:esgpeqﬁqbrg%m%;n%\{n the 19dﬂgry§0 aﬁ&!}gsbnekt@pnlélra 10%¥ur|t}€c\61?cem% angu aé
WP@B%F%Wa§&WW§8@5m¥%S%@ﬁ”ﬁﬁ?ﬁﬁmd@%?H“Wﬁf%mTﬁ%OﬁﬁP%W“m

s br fugigeinpord banrondidie ploeehsiog barporentt, yeth@v i foigig e wpechts,

atmdzi‘heﬂ:i&ﬁFohpr@cfessﬁlé);emlcﬁﬁ&totf @ﬁ@s 3.0 mcrons into the outer

surface portion, and the skin inmpurity |level is not

greater than 80% of the bulk inpurity |evel. According

S GEABYIHEPT BIVBYHPNent, a met hod of denuding a

sem conduct or processi ng conponent i ncludes providing

a semieuivd ivenormbpsiresessinng desonesereing comeppénhigelales agernenent

SHﬁﬁ@ﬁﬁm@ﬂmﬁkQ@n&@%ﬁﬁdmth&Rﬁﬂwﬁﬁém%amﬂkeﬁﬁm@&whgﬂﬂmof

1t91g\del E[HQQRMJ &&rr% IJer GH%tsknpl%E‘%x t}ggzelq;‘ aJeQ% 119 1t? Eevel frf(m 0 nm

sur ace ter surface tion has a
tﬁ‘i'si“tfaﬁe) Oé{)/qsrlm %ﬁ‘&f‘hén“btﬁﬁl e SHiFGE ROF™ Fhé 9%4 ImpYE 1SrFleta5I’f@d
Smmonnwmmk$yw¢EMmhmwgmavgw@geﬁwnpumnwwﬂkeM@Mm&mOﬂw&mm

N B Wi B0, S Ehd A&EBhputiQ 14Q0 Nm of depth into the outer
surface portion, and the bulk inmpurity level is

[reas% c%gh Qto aﬁ)fthgleé%ltoghlrge nt, prgéthobgfsdgr]lllﬁl II%COQdUEQO prroggaﬂgnt g

he outer surtace por treating |
e S e S e 6?“fpf’fiﬁ§téavmg an outer surfece portion

formed by chemical vapor deposition of SiC, and removing a target portion of the outer surface

portion. The outer surface portion has a skin impurity level and a bulk impurity level, wherein the
skin impurity level is average impurity level from 0 nm (outer surface) to 100 nm of depth into the

outer surface portion, and the bulk impurity level is measured at a depth of not less than 3.0 microns
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w@e@angy703 han 80% of the bulk inpurity |evel.

impurities fromthe surface of the outer surface
portion, whereby the skin inpurity level is not

DESCRI PTI ON OF THE DRAW NGS The present invention nay
be better understood, and its nunerous features and
advant ages nmade apparent to those skilled in the art
byatorifogERitatapgrib BurdeCIRMRAINY iN@rried @b Mg SmprkiSto diifuse

I lnllrpeuiﬁ}eg @ognetﬁ'e sgr@dcebomg glte%ce Q(Irtionl %&r?t[@% glgrg imhngqu/tell isonlgt greater

or carrier
i FhFruQé’t/r"étP‘éb“’tkWéqulefu‘fll ty depth profile of CVD-SiC films
formed in two different comrercially available

GREQYIkEOPrIBRPATAE HREWINGS! G 4 il lustrates the
inmpurity depth profile of CVD-SIiC, forned utilizing

reac &aeﬁes&a%&o%am gé&@frun&g&daiﬁh Hﬁﬂﬁlerl)lﬁ\f/e@thl%s and)iGnaRs
|II straes tb)é/1 g a CVD-Si C
| et B AR b R TR Br et i een, R G

6|IIustratesade(§> roflle resulting fromtwo

cl eaflhgillasyersagegp la‘f*ilb‘tfﬁ]éf’re%%{ﬁwné"“ HEGY MY beakeraticel y
|owpurity CVD-SiC layer. FIG 7 illustrates depth

pr of FlGes? wdibestritnge igourfyaicrh Feilad AR ES fomeddf the diffrpnd
clearicngy @dhif RpkiiGlfaRuRg cycl es of the sanple with a
relatively lowpurity CVD-SiC layer. FIG 8

i1 ugfd @hﬁs@rmsﬂsﬁmp&"y gép{hlpﬁ)ﬁfa b @tk %@nyﬁl ﬂzﬂg@e@a&%gg X
CVD-SI C | ayer after conplete renova Fe-enric
sﬁlrg]:fe’é\?@aﬁ“’é\?té?vels FIG 9 conpares purity levels of a
CVD-SiC layer in three states, as-deposited, after

bei n§ls bpeeesely pryris dspthprolg mi arf@/ De§ie s ?efoaﬁr?ﬁd Hiftap pitial
subsaguent heat treatnent to forma denuded skin
portion according to an enbodiment. FIG 10 conpares

pu ri tFiG 15 @Ms@rLt@S aquth%ro@é%s@mg ﬁj(nﬁ}{x%rcle&nﬂl t:}\'Mas or E&%@ﬁ;)ample having a
a ter subsequent eat treatnent to

rellat eé(?(ave%%iggggkll?‘?/eportl on according to an

enbodl ment. The use of the sane reference synbols in
di f f EleAtlugrewpiTgseicnemeares icr iy xrrugion pigeiye pleagipe and four
| tiensg cyDESORI RhpONTGRelafiHEy 1RREFERRESIEMBODI VENT( S)
According to aspects of the present invention, a

s e m @Qﬁ el G @ks dpdmﬁ&&s)w Fel GOPORHREy Amsi@lapRiRadmblas
reating..a she([nur(;acgllaylégtor processi ng conponent are
rov I'ded. “"The sem conduct or processi ng conponent

general ly is forned at | east partially of SiC

i ncl Q81 APTRRCS BT eE ¥ ale ?)’@f"f S’ﬁ"eftﬁ%ﬂ asﬂﬁ’gm‘éff after being

C onieat@ltd setlermigggycles, yndeiti sudsvtiuent Tibnetregintret fo fg i flagded grombiign

I Sccdriipd 6 @l chYodfs@himed by chemi cal vapor deposition (CVD),

and has an skin inmpurity level that is not greater

than Fﬁp% c@mpa%ls Lﬂmky'mé{! (&fta %Vb %\@Ly'er in lkllg Ft&}yst a@ rdep§slljt£c{ Qlﬁ ther

portion may fined as an identifiable | ayer

f 3Piry™ Bii“ Wﬁem E?rf"nﬁﬁ d"tﬁ‘th‘?%?““t"?f‘f“&’l@??é%g Ben %angcf“@m
conmponent formed principally by CVD, as in the case of
f r ee Thtwrd ihp ey RSHE sxErbppo didipre dravdiess éndicdts efmilas oniggptgsal items.
detail below U S. Patent 6,093, 644 discloses a

%ﬁ?ﬁﬁﬁgﬁ%lﬁ‘fﬂﬁ PR IR RN RELP s carried out,

According to aspects of the present invention, a semiconductor processing component and a
method for treating a semiconductor processing component are provided. The semiconductor
processing component generally is formed at least partially of SiC, including an outer surface portion

that has a controlled impurity content. The outer surface portion is typically formed by chemical

BRI/EF2008/086862
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oxi de | ayer renoval. However, the techni ques discl osed
therein do not adequately address certain

W@ owasd7amat i on i ssues, and appear to focus on BEDDS1008/086862

inmpurity |evels of the conponent, and not inpurity

| evel s along critical portions of the conponent.
Further, the technology appears limted to restoring
Pk oriBoHiion el TP UARd HayanlsieVighGitt 16vel thi€is £0 Frasn @it sod B bilbigpurity
P %%:1 "H@‘&E‘er Hlﬁgce 5’ ngo‘tl %ay &ldgt{nlejdeas a V}@:mkfiat)lp%t& ﬂ?er g)[;n%ﬁ }Q éV]f' Iotgah

purity processin onmponent s o nment
oPUBHEEES ST F ot Pdet fovred PErisHY Fbt - A 1@@? Giret %ﬁtelﬁ‘d%?mé fVD-
C Sidtcampomats.iderribsdiumere getadinelovc har act eri zati on of inpurity
profiles extending through an outer surface portion of
CONMP @B PHicht 6,004 SibtGokes P o $Swhich MWxid&iofl @§G6Y dari@Cud, 1311w by

1 9}(1(%%{&%}%%%1 fﬁoLtvg\gr f%p {ééhlll%li%éldlsc%g}ﬁ%érel@go n%{ agéq[t]agel); Cfgdr%pc%rtam

aspec e presen I nventors have recogni ze
%"ntﬂ@ﬁﬁ’éﬁ‘ PYE YRR (CoRN S HobddrREt igiely "rfrﬁﬁlfoimf"iperft °s at
t heudyeets apuycfigsipotitig piefcomtoypi. Eathbrytharkduvlogy dpbrers fimites to

reéotmgbre Mﬁecﬁ%rltWet/eliy tdknd Jdl%pofnénE B the Qoslztgdcm stf, t he first
0.10 nm of the outer depth of the conponent. V%lle in

gapte E:urgqu rW g( éne the aé ra 19{ hi 'iq)éurlt}g%o%fzssnzlg compaotgentasqq?sgeia(g 10 Ide{}lgli)pmelilt OP
| &gk loyfdedd fr%é"r‘b‘?ﬁémustsw of gppiaERIAN PFF é‘ldﬁltaﬂléti?rga“@f‘ Of
néugpiviicy, prolies k-omeing thggh ariiiet SRS fottign deangroneatt. Qrla@iclv@ocyss flow
OULBEribSHE ﬁ@@o@ga@izgtfh@ AB@MReAaNt . The bul k inpurity

| evel |s general I'y that i mpurity IeveI mhlch

; Eﬁ{: cco mg ]Lotogeeafﬁeqqge é)re Cf:nt mvel%toré)l%ahe er?co%inze L at %s osney 8\/ D- % has
hatrde Wb@tuawlthlmth? PupeysurTies Bpreot. gpisally ifleip %w firy} 0 4@ estrh gyithin
ome fief0.2€m, oF e firdl N ANIm @ B¢ épaitol BO@mpddat. Weigl, it dogragiteer

S Hﬁp(n@& ﬁve@tﬂgug‘h |E11@ bL@lU(lf Iﬁle PRL tsdrtgdg p&'{lontstti}@hzgs%t ﬁ%laﬁ/!ﬂ{/ fo@ (R:eel
tion. Accord

I 8 B YV HISEY ¢ rlg‘i‘i O’iﬁlﬁ%&ﬁ]@gngtld(% :\%’ o tkIa’ﬁ “} “i’t]i’u§nyrl ] é ﬁtélz:etvery outer
whiitthes ke cogpopgaa S it inaeid @ fecki!l ngentellvairbiodivtrdsvelsvhiseremsents
the aafanNir n&@ﬁ&ﬁlﬁﬁrﬁyﬂ&%l@ﬂ:ﬁﬁl&ﬁ(‘h of @bth, QiM 1§ f&heSREBbed hereinbelow.

rr\E})%li?gTeve s are tg%neralqy%ase(? den )?{16 of gggeg :] g% concentra 10ns Qeﬁv%eg d&ler O%EGI‘ Surrflafce

t Frd s P@%@ﬁt‘m pikraerisgfoe Partiete AP E?é’t Wbo‘b‘in?i‘& & LirRyY levels

C enperdenine faatinn gn ais rappetterhilsEif meerep @cdrdino dndbdiedlts byfein, Cr

c E}{%ﬁﬂl &)@éem}‘é%g)gan g)ﬁ&ptﬁé starhé)crdncglftraéln gen'dsc‘ aliBb 2l b Q)%ng corﬁEhQatlon

p% eSS|ng begins with renoval of a target portion of
& outer surface portion, such that a skin inpurity

| evel of the outer surface portion is not greater than

about® Pigepnieylgeerdinhie ahTIPRAMPGHAG P prepet ByesliongYserpippadusigt er

S b featie cqp@ornt 0aving Whinlessugachmitioinivimed hahiidaf veFoedv@itibrf SiC is

i W&e’d taﬁ(d ﬂr&é/sgtlgsoemtv&}ﬁ@ﬁfﬂmlalh)@a t@lléclzt bor@dﬂqf tBJ})%teISSHIrfafc%ﬁloﬂ Such

ner a r further enbodi nents have a s

ﬁ“ﬁtﬁflf“t VQEW@V%VF "? ﬂ%‘t“‘ef YrHEHROrp KA EFY HARCAh Y P %%é“ﬂ‘
t Py leglid the ager piofee goreet Bhileamarimarh &0 diffepgocetin ipppusitytigyels
budtkcer tAPHdIkiakdthd s@E is gehdMll@ @Blred G@hé@BbRIROG RS iRMS
ale§ lil{hgt‘?s%gt Ire rLﬁTatl Eb\é tlﬁxe Vl%!es su@haats n(l)tére er ¥har9arb e rl gshha rtlulk he
bul urit evel . Processi |caIP
C S??Pli“h lﬁ‘é% IW‘tdl‘Felt‘aﬂtet“h‘é’fmePtﬁ??uﬂ swgw élaltﬁ@tltvélﬁhat 16“°F Brafei G the
| hpiimbirlyy leleln Bd@ehing ey edarrgntigucs Kithurportitpuo rdfictigrh@form an

0 Hﬁpﬁlﬁty it AR bR Ik Bortloq %ﬁgerdulgl%grfa'cé'bom BesBLadd hore detail

bel ow. The sem conduct or processi ng conponent accordi ng
t 8 €mbodi ments herein may be chosen from one of

varlous geonetric configurations for different

processi ng operations, and nay be configured for

recei ving various sized wafers, whether 150mm 200mm

or newer generation 300mm -3-
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waf ers, for exanple. Particul ar processing conponents
i ncl ude sem conduct or waf er paddl es, process tubes,

woedoenssont s, |iners, pedestals, |ong boats, CRCE/UFEI&086862

rods, wafer carriers, vertical process chanbers, and

even dummy wafers. O the foregoing, several of the

sem conduct or processi ng conponents may be those that

are (T Qe_ﬂsérhiglﬂﬂlﬁﬂr ;fr(QEssdiki cblﬁﬁbtlen]?dacf(ﬁda@ o e%ddhneﬁlﬂﬁj:refnﬁlﬁay be chosen

r [ or

Vgr;}nt?%m::éa n\ﬁgf Agg&gg@{mm ghz?ren%%&cessﬁiop*}?t{ohsz&Q&%’ be

s (R ERe BF %ecewl“ﬁ Vaélﬁ‘é?ls¥‘iddvﬁfers t"ﬁlétheﬁ FSGE%‘S@P% LTSI SFETR TN AR

beafeaif bgurle dafiotr gagihecowadners iphidcesisinfigloaimdr pediespcess

uﬁlgcg via@:f bogtt| @HEQ e§esta1£ Qﬁy‘&)atg |cﬂlgl§ver @&é%@éﬂéﬁ@ﬂ V%ﬂtlﬂigﬁ@cess

?Jl‘ grgﬂgegstsa?l(:l] GEV’CI’(I: (gurrgrlf)n Wa E Of the tf%eém?ga%everaggt]_tt ggglnbconéuctor pro&egsmg

t ewhpricejtrayy be Hese th@ﬁra nqﬁlﬁ@md &e gisptdintig it aﬂérﬁé regiing dinhgepructor

t RererPfuBC S@i-dig1 & CRMRARERE boktS lohOofE ehdy fefdnsbloss BNRdMfon ahe

é@@&&[ﬂ%&%&n@rﬁﬁna}; ‘t% c&%gﬁerd%lr IsMgleC\%@:I‘ gceéé\{lng elillii fla e S%e!l %}’ c%gmbpr){
| ayer nmay advant ageously function to

afocs ﬁ‘ﬂ%tS?p%“ﬂ?%lnasoﬁfcﬁﬁo%?edisﬁlé “inderlyi ng silicon, as

wel | as prevent migration of inpurities fromthe bul k

of t Ake sgibwiuciat reocesginsnmrypnERay Seielrigeied bp fariply echogngoiivent |

WaaGifle, H@Mdlhg&aﬁhehﬁboﬁﬂﬁ{t AFipFdAssirg BonepehichtiorHedy DMl bHE O F

Wﬁfb&{ate Qllglt(l)s %?ﬁh@c%at ﬁ §1g?a§/£r rb@&@D t"MlQ b9]§ lSJCMaygrlllrﬁg; %dv%ﬁieoﬁs@

I'OVI ani ca sup structural "I nt ty
a ﬁ]ﬂcnﬁ’ﬁ? atﬁ@latF gt ﬂ\‘i éll?df}rg s Slh‘ﬁ’f ik Ia%prev%’@ﬁm’é%l of impuritics
I éon ygbudd df ihg @bbtrSt ©an @rdsuitace M@ c@wsner gird 88y Ipeg to contamination

paxnhm&ond&c@r 93& p&)@egshlgl ﬂ%bstﬁat@@ ISP Bhdigds & prRfal &r&ﬁanica

g? O%Sér? sfruc ura ]fltﬁ%lty %nél renayo e of Vanoug mgtglrl%ls svﬁcg as ri:crystxmzed §1C

b M;by Vaswl@ pr@efmahaéhquﬁéa{n Oﬂ@rt@hltl@ei» theﬁ@ﬁtia@m@arésrfmnml()f $C. Ly
| ORhe@@Naib badihg by hreGE En POCAST 41 castAd 1@ RItpAGE BIdS s Yiried and heat

I ﬂ?feg %11% d%ﬂmﬁ%y é:h%prgg%gnmlltg ged y{)or Xy IA'&iahtLéeSu@lE/ 1r9ﬁeglé\ﬁt1¥)ﬂnay

ten SI i.con., her s eC|a 1 ze
t BCAHFHUEY 1%’39“05 PelymgdiEn Su‘§%pd O‘h§rL?E€ﬁ1alé?§d fbt&?wad?ri ‘Fcf“‘?‘?“ﬁsgméi also
C brwelr s¢henbyprioe 8 sonvasionhioeks iawidd r bon prefefroy qymieged into a
C 9%1@&%% cdrfn gr@y @abt%ctllv'e %&ss@rﬁfl@h a8 &0k ﬁmox@([ foﬁbyvmg infiltration,

g Cgh'er}ﬁ?al rorc?ﬁrsmolnn whi ch the core is renoved
fo 1? ntfitration, such as by chemical vapor
|nf|Itrat|on Alternatlvel t he sem conduct or
proc é‘&%ﬁﬁ‘g@lyC%Sﬁlalﬁ@ﬁWh%gf“s%g PHREH B Q%A eLsGpdgypac silicon
S kdrtiidcgprmedt baeaeyariqueprptedes efch orve CEP ofsdicinousidep Tocesces
S Bio & ssAShriAie e%ia RFmafibdl e gﬁ&es@lag Binflfent {m hs%f BiRdbil GibH Rfity

or nat i a_processi ng

throu%lout st%bst%nh %/ 916 entlre fbﬁal? (érl 1£%r10r\})e1|110n f %e ﬁom'g(l)'lnrerllt 1 y t hr ou g h out
substantlallythe entire bulk or |nter|or rtion of
t he ABAPYABAL o *ARCERSEHPSFERRONSE S HOWHF BF- b r”?ﬁ‘éﬁé%‘i Irjpstrated
C orfji®  eént pluglits bf@wnves 16, de¢h@f wiich eMMéfiedionpbagamd radibslofi@itvetark e d
| EacE[glgbve 1191'3 @rﬁn(ﬁvuﬁ’tlﬂ %{OQ‘JC |sctg¥16n@f8 8y, a@(pMevﬁncix @1? dé:s‘@agg mQJhmM ich
e ra urvature.

o BSUE RO S P G F S B R B 530kt 2o,
V\mc‘@ﬁn%w e gigla techriflugs deparebkd aﬂ?@@ sfidh g twﬁmm@%ih@amr@# cof
t kenh mMakedenboatilijh, aeedxecufiICveXanipl a@epotilaesinaf @bidbieat. my
b%ollo@l?%fo%&o%%f tﬁ&sﬁ&%@ﬁr{;‘@e lgygr 8;[&&1195 melylgcecair%&;(nlp IIIg §§ular the

descri bove, such by 1 npregnating a silicon

c EPBEgRY E%fpl@le%nfi ﬂneﬁlﬁqe{ls&ﬁal éqn‘%(flrﬁqﬁ)t kglexegqtqd b%%rﬁachllflﬁ’é)ﬁeranon such
e xseg utlizinge @viond-@sefl aravinag depigivoaid, lilk FiGonillcadd i teizontal

| ayer. Follow ng formation of the silicon carbide

| ayer, machining may be carried out. In particular,
the grooves nmay be forned and fine di nensional contro
may be executed by a machinffng operation, such
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as by utilizing a dianond-based machi ni ng tool .

Not eworthy, while FIG 1 illustrates a horizontal waf er
who@b/083703 i s to be understood that vertical waPEr/URNOS/E36862
or wafer carriers may be utilized as well, as well as

ot her sem conduct or processing conponents as al ready
mentioned. Follow ng formation of the processing

C GRRORL Mlis to $ehlﬁdeﬁfo&ﬁﬁx$ﬁ:hfdzg WEIRTFRANVE N fer kfirieSthly Ge(iin};ﬁz(éd ﬁ@lelﬂ as
t ontion of the
c%%%%ﬁ%%e Cg%(r&rcg ?e%%mét?agal%a ?I%rllj at ed to |n'pr ove
purlt%1 gfﬂPartl uIarI thelg”‘purlt the. s LN,
port i I’?W alE“é”lr" RS %%Om%mﬁt ef"1ig ngFP@"“SIEEtSé? jected to a
s ueingterogs. Nawels herpitan eviton of| thy cormeneeyod] ar€MP-SiCas maipglestd to
P QiipkovOftrif and fARic\dddly e iSpFify BOR sRIO pditiod Phatlt&mih RABNECkefines the

| eayLpg. %ﬁ!?e DA %Jongémb%é{&in{?‘%%r &?Q&lo&%@ S Jﬁﬁl%%& fo¥is
cont ent I's not greater i t1nes 3
bR -3 tiRe b dep e ﬂ‘ffacé fhatihpr@n A coR'EY é*é“’tﬁffﬁtfr Rk ‘e“
Rens el of ofultilgrityasgpetof positer @rfacipytione carri ed out by
any one of several techniques. According to one

tech rmema ,ofttlehﬁ'ge@bﬂh@ﬁ m&We bAGe o 69’ atny 61 of sSveha RPN Q6. RYcoRiMg

O%% Oneﬂec 111 ue § Outg r:s)urF| 19: QrElooncse r%r%ove an Oxglatlon st(rjl aEn ?roéesst Burmﬁ
onen% e ex ose to a reactant s eé sSuc

gm ncﬁlafhecfg@wn@agay b GXPSes HEctaRt fRstighARCh3f Halogen gaptgfurther
I e@oantity SPe Gest geregeaddily fubhdinG to congextoOreCON le@xin@impurities,
r %Qslatwletdnmg>ﬁfg§seﬂn&gltu;enaa%ént I@aano@ QLY@ @t alsh Fedie SHEL Bfint

T R A I kA R i
particularly beneficial in the context of .

seni EUPIUE % 1o PXIFHAOE SSRGS REFASCOMPHS PECr gl out to
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contains fluorine. Typically, the pH of the solution
is less than about 3.5, nost typically | ess than about

W@2@9/08870h sonme enbodi ments bei ng even nore acPdi/u$2008/086862

having a pH I ess than about 2.5. Alternatively, the
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processi ng conponent to the elevated tenperature, the
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the processing conponent. Wil e the above disclosure
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not ably by oxidation-stripping, other techniques for
renmoving the target portion may be utilized. For

we@x@a8e93 t he target portion nay be reacted byPEFUS2008/086862

et chi ng operation, by introducing an etchant species
at an elevated tenperature to forman etchant product
that volatilizes to wholly or partly renove the target
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suppl enent contam nant renoval. Further, the rinsing
solution may be acidic solution to aid in stripping

W@ b@ogrToan nants. Alternatively, or in additiRCI/US2008/086862

rinsing, the conmponent may be imersed in an acidic
stripping solution prior to hal ogen speci es exposure,
such as an acidic solution, to further aid in inpurity
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wQleansns on the order of 10 to 12 hours.

treatment may be carried out for at |east 4 hours,
such as at least 5 hours, with typical heat treatnent
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sem conductor fabrication environnment, such as by the
manuf acturer of the processing conponent rather than

w0 b@osesiioliser (e.g., the sem conductor conmponeP@T/US2008/086862
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The inmpurity |level on the surface of the CVD coated
Si: Si C coupons was anal yzed by Secondary |on Mass

with Q2 + plasma using a Caneca 3f instrunment in a
depth profile node. The instrunment was cali brated
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HCl gas helps to volatilize the inpurities on the
surface of the growi ng oxide, HC treatnent is not

wheiwesEml t o significantly renove netal trappeRCTUS19081086862

the growi ng oxide |layer. The overall process consunes
the contam nated target portion of the CVD-Si C | ayer
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C }/e%lh?@ Fe WREBratidh Q?Z@t;)ﬁ)(immgh&g anHzgtragtMQf @0 C9(§)% & p‘f@p&rcni for
her inpurities (shown in FIG 4) to help discern
mc {8P¢ §i'¥ f er ences between the surface and bul k
impurity levels. The lower purity CVD-Si C sanpl e was
cl eadBFOGPHINEE FoA et o e VdY fﬁﬁﬂé@&leW@i el Rigprgiie diffityien
C Qup@RGuippeIveth k BiC $toce@itd krtleanat qu8t B213500C f or 6- 14
hours in flowng O 2 with up to 10% HO gas to grow an

oxi dgp/ c@%@ﬁs weld @t &A@éedscw% @ﬁb‘f%%'@M ks kRREA: BY witth§ 10 10%

n. ani n
COE Hitie BPY v ey a S e P TR Gy s
s enicke sreseeragd sk Hegsédrpsurespronete r¢nppsal Pahedinreririchve el fang i end the
| @yteval of Bk Mnamad 161 vis @hfirseHI OGS aadisBlas v if Figadi ng
cycles is shown in FIG 6. The doubl e cleaning cycle

was gff c‘?egﬁeh %@poﬁ&ve%qméd%ﬁt% dvib &@i@&/ﬁmﬁebé? pR80LANLARLEY
syrfac e surface rlttyb?goncentratl on

i $TRYH ?e e%ppfd%‘ BE‘ELP“’F‘%‘ ‘id;f e%%”‘S LR ati on. Stil |
further as denonstrated by FIG 7, the techniques
descrsagonars Fhﬁmawmﬁéedcw FI0REF0BGr ¢ 14 o At Vi e 510

| B ithyop koe10 @d1% 0L, tadSios £16 én the@lith@onvOinetg fngaiites to thh &fface

t @ﬁer@ah@ﬁ Kre gmwehtfyyenloee\ﬁ@y mcarlg%h H@p o @Mal @%@I ThL Qea%m

| ess_t mpur i t%‘ evel . For exanLJ
a&“d‘fh{l‘?nb?i%‘i‘f Se]ﬁmél“’e"a%lfeﬁ@ et Lol oS g LR R wa{”ﬁ“’%em
f endttdyeitionpuetal iligidpsnmtr veeuyentkishlafdesayitheundecinmppsing gie CVIAGIC film.
c hrﬁwtimﬁ Jor§ YifabaESmed &re SRAWNo heieveh Gininfum dEX@MBRLAptiRor 289- 25&11@

% wO glfﬁlSS{OI’% eo 101en f)lg e é§ /si)< Ig’ smnma%gt%f arna‘vvcag1 allsp) %ldd into the
r VI (f‘ ﬁ epare usi n

S ﬁtalﬁﬁ%?FedO fb?*@blé‘%‘éiqﬁ @‘“@ﬁ%"%&ﬁdﬂ@ r‘i‘§m%@fr &2 (RinPRssi¥yPY léyefzfln [thy
c kepmaedhd formeF dnwkide 1aed. tVhilhe additiod of airlis8@dgial ®ASIC eitildyd .

T@@essbe%@ﬁaﬁcag &u@%%lc%faﬁ oil&agadmmﬁal% dl:fﬂﬁ(%nﬁy Eﬁrﬁ@s%cpr
rons 1 n

agoﬁf)rgl? ﬁN ‘dda‘b ‘{ggﬁté K %&‘Eé i aﬁeé&lﬁ‘nesﬁwéf Kol eSh"nbe E‘“’f*ﬁeén St0-

CVA90 A on the CVD-SiC surface.
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coated sanples were re-coated with a CvD film 20-35
mcrons in thickness to fully seal any thin coating

wmmeme/0gr7ens where the coupons are held in the BVDUS2008/086862

reactor. Coupons with CVD-SiC filnms of regular Fe
concentration of 20 ppb and high Fe concentration of
500 - 900 ppb were prepared for cleaning trials. The
COUPGBNS MRYsR of Radadd @npioatar e\ Gaih gdana B0l ghde &Y @bwn in FIG.

P gdﬁJ ?e C%QC%IHQ 10?1l S&gasesq:)gf g fa‘aord Il JOE(lfr%}n 9 B IJ ?th%s%#% F 18 % g E16

E cess e and cl eaned uar z

Tﬁémsé‘ﬁ P REEwer BV i’“éffce BRP Ib‘ix‘f@él frop ‘h%)“g{ﬁacit:?%@@ of grto %5 14

h@uerlev enurfateowwk frgpd @ R “Wintdad 20pe”t 0 10% HCl gas to grow an
oxi de layer that was subsequently stripped by the

HF- Hhe r@latite i@y salﬁhewa@ bigarkd@usGy & iil\gsceds eyeRLiRE 0 Bhdow

étgtéagrlp% nﬁllé 'i?ce co c%xqﬁ 10% ne[he sg eva%%r th% tha,;p ear!: st%}grol” gﬂﬁ%n in

sur er an e renova r| ched | ayer

WHS! TRlgRP] B HE acidyrasieND c i A gigedon hlag Ofélﬁc&wweﬁ Hrgthe Senuded

Thee g lhe anied c@@lunpnbm geteviat tg SINFferd@his Odvevea tHEARulg Gagued sample

Canbl ¥ o 9@9 AiBiaARchuRl 3000 thdWu@acwifhlafr UadeRRdnldWIALS
gl}“ﬁlped with a Si C process tube and cl eaned quartz

baffi'es. The coupons were thermally anneal ed in at

1000- 1300C for 6 to 14 h in Ar flowmng at 5-10 SLPM
WEEAMPE X (epmpoatlypi*epnil . Denudation relies on the

di ffusion of metal inpurities to the surface where

t hey Safie cogrpbsd gjuednint 1 Smaprpied why mickiaeittd meyidas tnkpothiirfade gnd

f @lemrm&aimnmaa%&cessme Tl‘ierc@@&ﬁelﬁtz m@é@&ﬂziaﬁyi cRMSd M@il’u@: acid, DI

nglatgr%%seegj and edn %klfé:rc eane co%%s%\'eretload 0% re:aagt(qt)arsl b?e coa?ed
vapori zi'ng transi rans ion ne

stited (H@sﬁlin "to- 3@5‘&“@%%‘%’@?% for eaH] Bt %@“W%Wﬂ?t&c films of high
d econposion gt D eI0CHID-wbic Grepardd it clbaninguelds. t i on, | ong anneal
times are required to achieve a m ni num denudati on

de pt hh&%up&gt;\rm% Rde BHt(ﬂlLtﬁJ]j c@atetdhﬁmie@%a@dld‘ alﬁqucanmo a difﬁ%sion _
C I cl.ent na anount of air
%mace e%u &)p%dl g a Sl'é tproge tube a dg¢ eanecﬁ%artz baf] Lo

was al ofurtherllmt HCl
attack of CVD Sl I n passivati ng
| ay er NGHIPPHEE 8]&%% anﬁalidﬁ%atf‘@P HOB? foa%“’ 6‘5& iar foxipep>-10

V\RLIIMewithhve togd @lilt HOhandfoolad in flpvgnglzervéfhe @madimdspiere S €@nall amount

sg@b hd atsy blecﬁ?&g 8s %&&e@ kol furfhbr O GRNauER WSO/ TE-Q0, by RikifdborQf: a
111 asswa%n e%r [9) C !COrl]lh(;l’l 1 %J génfOLlHeSﬂa %n Of I rrpu r I t I €s and
Wé) G HERUAAE FOR S FERT VB ™ Thus t he oxi de
Iayer thlckness was controlled to be between 500- 1500
A on SPHENEDOdhecleagt PR e ig) s eyRet | A 8T Bd gF1 s Lpep gre
s éhnphencafstrdee Ft hrocetir@atdomaies fram 24718 ardh/ Bl as-grases (VS to less
s hlgmam RorfidGin 12 sam-En:QreeEe% np/gra&ﬁrctl bRk RREBE ke mnbsé a
Eﬁ. cen atlonla S(g (zl:%crreaﬁes tb}g} ae fa(bor OQWO hus tgm g lé(Iegsj ZS)P Slg %c‘(:)reme;d: g)r a (%%thz f2
e %@@ﬁl@%@r fvhigintha He eonsirigpciecrapsss- é“ hﬁ%ﬁt’fﬁené?“%‘ﬁefﬁl@”m@m% itp the
Thek ihpwinRacstks: aaes 118 iniefbek e nasrid heciude nko@el nzan@fusion
Tplgetlgsetgyﬂeger{ratl: £ deB‘Llﬂ (Vﬁtl‘ily C§I§l %llsQo W@l‘?cro% laf?thtelr&?tHe%gal Hl%éaﬁ% A

simlar process as descr pur |
S AHPICED chppte éleaet?ﬁ&léﬂfftrzg‘}ﬂﬂdﬁ thF HV‘Pﬁlé? f%‘%rF&PSeth@rffFfélre (%élﬂléa“‘m

i reatniegth, itdd im@riong reepis Foforighed dmtritomofilapripi@ defughtiopwwechelny

HF acid cleaning is below the detection limt of the

I NSt e Fe pltsSsampldieas denuaRdusto nemiat prédd® aSicfiaCr the low

c gé‘lﬂuﬁ g%le b’?he ‘iig goﬁ&ﬁtﬁ%n%he%!lrh@b %Q%leifn% alscl &J&\é@% %f 0X1d!1t18§ in

urit | e can be expecte ave

fPlé?F’ed béi ﬁ%céea???ﬁ%belo‘éifhe fifstiog fjpgt %fé@ RFf Rt Ty the de“uded
c ame e it puathde oovld nonbe detetthihy StMifenddysls kHlowever, the regular Fe purity sample
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EXAMPLE 3 (conparative exanple). Si:Si C coupons of
size 6 M x 18 mMm x 3 mm were machined to provide a

W@ rwonss78ur f ace and then prepared usi ng standaPdI/Us2008/086862

processi ng. The coupons were ultrasonic ally cl eaned
in dilute acid, DI water rinsed, and dried. The
cl eaned coupons were | oaded into the CVD reactor and a
deulaé B pLedih ede Withilr ‘@edGdDzdnb 1 atth Ofir R Ewitha FAt oG de@ASonildiver than
%ﬁﬁpess for each coat. Coupons with CVD-Si C fil ns of
high Fe concentration of 500 - 900 ppb were prepared
for cl ing trials. The coupons we oaded onto a
VD &8 %P‘g‘bbegﬁﬁtb?s Je“%“rthe addie gaé‘f’falar P“[&é%‘l:"fmf iy gpog @ process flow
dﬂﬁmmgm@ﬁ%ﬁmpﬁ@@eweqwmpwewuMw%wﬁ%ﬂﬁm(fmm©@@§SMWubéw%nd
Clnanedveguad fazichaly fihe@Bn imphiey IRUP IS (HABKIE of thes i by

aglﬁ)ge%% gtqigi %ﬁ% Vam]c%l 91% 1g't§eggt% 61flv\(c/2,%) c?eat%;_%oélaﬂzeﬁ]re ﬁrtha oﬁté%\é\drlncg of
f MeGIRY ey 48t grorifer PAEGTSESh é‘i*eéomgAmgs%lldPUO&%PeﬁﬁﬁPesof
abypicalgslyab@e sdibl-githsd gateongtnivehagiinnm 8 pli@nsephisogdteting @hanlsinm t
ngro%gs%ﬁéémg ﬁo c%pﬁn&ltybé@elfc&géﬁ@étlbrpgﬂadgflt t(ﬁlnt/e!'ﬂnﬂmnes to the
pass {ag nlgo er on the coupon in the formof an
o?ﬂr 8re"S M5 anal ysis of the cleaned sanple after
the treatnment in Ar and HO gases is shown in figure
10. Frerlieheve dyadaidpion pamcemiipaiIngs HecrEssy e fympepe?
EbS dattomsk aderofR0@sy. depiesdixtesidd EvBDatioocah Bsscotmbiamd budzisto

aﬁéﬁ{ﬂ%f@&) duaob BE, o5 B0 R %rtm(a%@lte g ey!te‘ﬂdlé!' high e J'Qre eﬂ@éﬁﬁzell I'n
i on al so ses

Bt B bl A T S SRR B St ans
f ofareick ¥ &Y ng oketh EgfndBinudntiprerpicesan glpy be kreqnipdshfghough
C QBeRdtafiRd le@Perdn AGsQAIEH 1o (BN CH@iE HIGEIhiER b id@Mdation depth of

ez%rgnéﬁ%iaé %%81 (}’]QS { r%e& (Pl%dﬁ lélll h)ne!s rc.gﬁlélrS(% geX(ﬁ!)Ig[}{lglled tg(tugllx ess

s PgrGsqgtchses Eﬁ“f fht%?hdﬁeﬂ(‘ih‘h@é?t"ie@%mbﬂfémﬁ@ﬁ%i’ [yt §xt5ps B‘éfb‘thOO
Whib,hihdraiGWIDadSh 15t jes tha)204 nijocin other anighditnbies, it k@ dikn 0P en me ot
apneahkddmi N Ar and HO is effective in cleaning the
first 200 nm of the CVD-Si C fi Im Thus, for effective
denugltat i Q
Fe- enrlc
t Fadcoreqpeats. S“Fhé*“?eéﬁ’ﬁﬁs%f]f“c’rﬂ@dﬁ rS|6t2§/7 1§‘érﬁi1’r@ 2 Felfering faxey is

C H@esneidntul § tongonant $/hiph rhag be foie¢ @Sificoa sartghie s Bewelnd thehotesst daeribed

I lewsFm @%ﬂeﬁfaem%ma@ademguoﬁﬁegmﬂgg@éhreaehrbpanbwm&m%ﬁhe
le afte theln i al oxi dati.on

Hre © nv?ng(l)nl V\@ & 1ze 00858 Iﬂ(a)v ch%g lﬁg Waf be gusﬁ“ﬁgfn 6 g?nﬁrgl reductlon in
sttt etsh, 1o arinpt agfese emoloristod arraifehlc dPiee reeiohescéraided
z &ﬁlﬁdlﬂl_t:ntsthﬁein,&ﬂifcﬁ fCBly GO lniﬂurﬂﬂ%veb ef Cd&i—ﬁ@ tnﬁé}iabyhatS}e MSser than
aglﬁll i ?t!lrgy 16\”9 %@o\ﬁﬁﬁg’m énﬁgdirfne%gh! p%lrbed':agovp Lﬂ'llesv%q, ég 1R % (ﬁ n VQle

expec
s HIPEF ée@@‘ewnt‘l}‘Plede% g BREEHE AT 8 PF“F"G@\%’PG at“%%i’r‘i“’ttal‘fée PUTK.
Asnhgh@ihgrily e deti@as deraisd dbovpomcdrdrace fvoll @@ erghodiments.
particul ar enbodi ments rely upon a process flow that

i nco ﬁ@&lb@%%cl&@@ﬂ%&'ma@é‘r is@ te adn@@td PALdirhi@Bant RatesthdiSe, b @e
ngp ed cla}n;é C mten(f 9 %(J)%(I)Ve lt:surc]llem?]d%lcsr nsselr‘ll afncaer%gntsl an ﬂer er%[b (%1ments

S, I CU I h |npur|ty eve
b@a‘cfﬂl VP‘H% ‘hé Fcﬁ@r"f%‘f pmts‘f‘i‘é*flve%tf"“ 1 HEs BUie R igip gt jted by law, the
d enpechaté @@enpinGERs Sitaty détemindien the brb@6t fewnessiblo ingrpeatie ofithe
l @)@@leﬁg%ﬁtgns a&gﬁeﬁgqugltller&srlﬁd s@éllltngtr be %Hﬁd‘w@ 6Rin@ka ‘t;yh[% f&e%mgﬁlﬁh

at. has notably reduced inmpurity |levels. The
f ‘iscélﬁtbl ng denudation approaches typically rely upon a
sol i d- phase gettering nmechani smor a gaseous-phase
gettering nechani sm approaches effective to create an
inmpurity | evel concentration gradient to drive
impurities to the -15-
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surface of the conponent. Exanpl es above descri be
denudati on zones extending fromthe outer surface of

w0 b@ogiTpdnent to a depth on the order of 200 PEA/US2008/086862
Furt her extended denudati on can be acconplished, such
as to depths of 300 nm 400 nm or 500 nm for
exanpl e, by extending high tenperature anneal dwell
peri ods. For exanple, extending annealing to 24 hours
ivgAaxpecagbi® achi eve a denudati on zone extending to
250 nmor greater. Extended denudati on zones can al so

be ﬁc @.omlnic&la&d)r &&@Mggc&n@&l@&aa%%anpamelalmgta@mem&cyﬁo%n
SucC as

denud caotrriprol ing 81200{1 F'agy (%e thopé)dter sur?ace poanngqaa¥1régra S 1% an&ur{t?level e1r111 a bulk
ext endedigevl armqmdw ship W@gﬂ%lawl 1&%@6@%@%@@6%% fioglr‘?@al to 100
thoughnbmmwﬁasadmhﬁhmgﬁax&thbmkmm&ughw£@&e@mwhhﬁmmhﬁ
above; 4Gl PedicSkiin, homur shtfaxe Iloﬁ\ﬁ? land%zrgp dsheyend 1198

nm and can extend to not |ess I n

ot her "EABEAI NS ool rady let’%é{ﬁ ‘%tb‘tbﬂkfmﬁ“ankveﬂf%m% faged on

t han 40&ntmfien of ¢ne pFetotaetNit hat t here have been prior

attenpts at reducing impurity | evels of

sem c uctorgra one ch a .the

doscr podaariv Bt s RERSR R b eS8 bR RE SRR e o

deposPileggrsitieea conponent mhlch may be forned of

silicon carbide. However, the process described in US
194 Iﬁle oﬁitpon% chgrrll y% gre? tﬁe SE19¥ y fgﬁ pl%llgo@érea%pthgn%g‘% gpﬁhe

thatls ac nens

|nvean%WPmWH@@general|zed process f|OMIOf us ' 194

may be sufficient for general reduction in inpurity

| evel 2, Thp w'-mp&l@ﬁ @ﬁiam@p @he@é{rﬁhet sl&g arﬂ%ﬁl@lkﬁlplglt}al@\gls are based on Fe
quantifiabl e denuded i on accord nbodi nent s

her ei P RATEhHEE &Eﬂ“vy I’? ST AP P ;F‘arl lgéﬂéﬂb d°giFeovp-Si C
materials that are lower than bulk inpurity levels
accor gi g cdnPoRTBQMNE REFeiARSER tnlRSly RROV Rt grbekdk @M 58 Bpb atoms
cl eanjng cycles, even those repeated nultiple tines,
are ineffective to forma denuded zone and do not

al one achi eve enhanced inpurity reduction as descri bed
aboves.i The aap&kd anten WivhdieiMad ouUs 24 Hanidi i8S formdd@f CVD-
aboveggdi scl osed subject matter is to be construed as
i|lustrative and not restrictive, and the appended
clains are intended to cover all such nodifications,
enhanc.enesihgoned nttlatt 6) @heraaditn®O ts Sepbdrat ovéra klbstiate tdaipfising
t he sgppe of the present invention. Thus, to the
maxi mum extent allowed by |aw, the scope of the
present invention is to be determ ned by the broadest
per m 8sihbfegporait eff qpunel, abdramnhafibstdtrerothmisds Sigd imgesodi@ivite and
t hei r cggukMvabgant s and shall not be restricted or
limted by the foregoing detailed description. WHAT IS
CLAIMED I'S: 1. A sem conductor processing conponent,

t he cdniborramench aldamy’ aheraiuibeerVIsUE fagee ks pbickres fithin a range of
conNpr usitngioShobd 1I0@Amcar bi de, the outer surface portion
having a skin inpurity level and a bulk inpurity

| evel , wherein the skin inpurity level is an average

i mpur 1% Y19 cevpaent ¢fSIRME: Wivie & 1o oRmhiTToadBtine GH-HCt he
out er ceorkace portion, the bulk inmpurity level is
neasured at a depth of not Iess than 3.0 nicrons into
the outer surface portion, and wherein the sk

i mpur 't g @RRae %fdf’fBlt1 ‘&F‘@’ét‘hé PR ARPUBY 98 Splk P}?lér“’b’ﬁ‘felé are

I mpur basagd oh @\kedt 9ne b, K lGurNiBl ICk, Narfjpuand Tiyorcayabs bei ng
based on
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concentration of one of Fe, C, and Ni. 2. The

conponent of claim2, wherein the skin inpurity |evel
WO 2000085703 eat er t han 70% of the bul k inpurity PEWEF2008086862

The conponent of claim3, wherein the skin inmpurity

| evel is not greater than 60% of the bulk inmpurity

| evel . 4. The conponent of claim1l, wherein the skin

and bul khd d'(ﬂﬁpﬂhént o chigMe|vSeraih e sb)tﬁﬁzeﬁhpﬁlﬂy @ bulk impurity levels are

conceptra Feconc grgt%nSkl ninmpurity |evel being not

greater t ppb atons Fe. 5. The conmponent  of

claimd4, V\herel n the skin inpurity level is not

gr eat & Thdrampdb&it @pkimat @REinke senficondifi@ po@sP B@pbnet comprises a

cl ai mzolﬂpon\ém fb:f {hQ grBngongi's{IHESf séﬁ'ftgofl(ﬁlggr v&Qer Ja!ic@:@ pfo@essetﬁgeé {;vﬁlzry

formed of nent | n
t he Cgfﬁi sSSP i??esalé pUs P‘%agcfa%‘{%g“’%s %15‘”6&“#% péocssaﬁwffe&

Si C. 8xery eferownpondorts ks, gbmisien fogs.wher ei n t he
substrate conpri ses Si Cinpr egnat ed with el enent al
silic n the

CVD- S?ép TFe com}rgonﬁlt(g"f ngqEIWh reﬁlré ée cow%nﬁnt 1s‘ag\a¥§r§)na?e of about
10 to about 1000 mm 10. The conponent of cI aim 6,

wher ein Ao @aPOdintseni®ndactbrip@essstcasmtborrar cMidsii: C

conpo Elr%&m g a%grnlcoﬁ-&ﬁgorgg)@ag% %mpo&flt hQ\Jn%Iamuger su%@ﬁo@tiog fohﬁl:ﬁ by

surface | nmpurit impurity levels are based
at | e%{?‘fllc*’é ﬁa@orcﬁifpo%ﬁ“’“ P& cu, N A, Ca, Na, zZn, and T|
c oncermpatiagmesirrtion]dy ghe etnmmfme mrtmfthe@htad sprfadeiportipyhteyied apykin
the suiphagcvel MPMElLYp@H vl U nkreih TP nwmlyeewa ksSn @elege _
bas e Bl PRNGERL h1 00 o frin, 115 SOTRRRSEL 01 6181
conpr legcbis mepsEediyoisRhe et icihap AR migroBLipe BetET Bificp ppripp: and
sem condughohe wab@ent padile @spurifes DeeBSutkue e o fuetice portion,
boat s ypdidh L Kin iRRAG RERLs Sot oleD Qlarpéé%to%e m%ﬂuh@/e% rods,
waf er carriers, process cﬁarrbers dummy wafers, wafer
susceptors, focus rings, suspension rings. 14. The
c onpoite fte rofthod dfgiaim 13 Jurthdeenmeising brimig ¢ gnpdayenterlyige the outer
vaf er aBe@bortioh Such MhpiRkNAAI QA ikleRUicNE Al RT£RALHCT Or
processi ng conponent conprising: providing a
sem conduct or processi ng conponent having an outer
sur f atke Tporetiode! chioy ledierhiy the briierilagabaspaipowitadkipeist wsbrenot
Si G re@MVintg gréutct @inGe tmpp@y difif@dn @biitieorald bgd ssldehata.
portion, the outer surface portion having a skin
impurity level and a bulk inmpurity |evel, wherein the
ski n Hrgterahpd piekyia 164 vdergp the gesier dpye cqmppptss §iitegp xidy@rmed bom
0 nm b6:0dadddOf thrmuof suaepiohion, Bt comiriie p@utelligitifod G@ned by
porti @Rysitie bul k inpurity level is nmeasured at a
depth of not less than 3.0 microns into the outer
surface portion; and

19. The method of claim 15, wherein heat treatment is carried out at a temperature not less

than 1150°C for a period of not less than 5 hours.

20. The method of claim 15, wherein heat treatment is carried out in the presence of a halide

gas.

21. The method of claim 15, wherein the skin impurity level is not greater than 70% of the
bulk impurity level.
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heat treating the conponent to diffuse inpurities from
the surface of the outer surface portion, whereby the
W@ Riop/0s3TRIrity | evel is not greater than 80% OPCT/HI82008/086862
bul k inmpurity level. 16. The nethod of clai m 15,
further conprising formng a getter l|ayer overlying
the outer surface portion such inpurities are driven
i nt o thangeitess clayierwhetkin ihb gicheatity i atbiiGater Indn 100D atoms
met hogd, of claim 16, wherein the getter |ayer has an
impurity diffusion coefficient at |east 102 times
greater than an inpurity diffusion coefficient of the
outer surface portion. 18. The nethod of claim 16,
wherein the getter layer conprises silicon oxide
formed by oxidation of the outer surface portion, or
conprises polycrystalline silicon forned by
deposition. 19. The nethod of claim15, wherein heat
treatnment is carried out at a tenperature not |ess
than 11500C for a period of not Iess than 5 hours. 20.
The nethod of claim 15, wherein heat treatnent is
carried out in the presence of a halide gas. 2 1. The
met hod of claim 15, wherein the skin inmpurity level is
not greater than 70% of the bulk inmpurity |evel.22.
The nmethod of claim 15, wherein the skin inpurity
| evel is not greater than 100 ppb atons Fe.
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