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forming particles within the processing tool that contaminate processing and reduce die yield.

In light of the foregoing, it has been essential to take the tool offline and execute a clean after a

35  specified number of processing cycles. Given the cost of semiconductor processing, tool downtime is
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DISCL ENTION

According to one aspect of the present invention, a semiconductor processing component is
provided, which includes a substrate and a particular layer overlying the substrate. The layer has the
composition ReA,O| s.2,, wherein Re is Y, La, a Lanthanoid series element, or a combination thereof,

30 Ais(SiieGey,025<y<12and0<a<l. '

According to another aspect of the present invention, a method for processing at least one
semiconductor wafer is provided, which includes loading at least one semiconductor wafer into a
deposition apparatus that includes a semiconductor processing component, processing the
semiconductor wafer by depositing material on the wafer, and cleaning the semiconductor processing

35  component inside the deposition apparatus. Cleaning is gencrally carried out by exposure to a reactive

gas to remove deposited species from the semiconductor processing component. The semiconductor



. conposition ReAyOl. 5+2y, wherein Re is Y, La, a Lanthanoid series el enent,

or a conbination thereof, 30 Ais (Sil-aGeat),0.25<y<1.2, andO<a<l.
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sem conductchr RL olce§5| ng conponent is provided, which includes a substrate
and a Iayer overf’yl ng the substrate. The processing conponent nay be
chosen from one of various geonetric conf ] gurations for various processing
oper at i ons, anlG- 4 compares etch rates of fused quartz, standalorie, SiC at 300W Cf; + O, at two different

flow rates: 1.5 sccm and 3.0 sccm.

The use of the same reference symbols in different drawings indicates similar or identical items.

20 MODES FOR CARRYING OUT THE INVENTION

According to one aspect of the present invention, a semiconductor processing component is
provided, which includes a substrate and a layer overlying the substrate. The processing component
may be chosen from one of various geometric configurations for various processing operations, and
may be configured for receiving various sized wafers, whether 150 mm, 200 mm, or newer generation

25 300 mm wafers, for example. Processing components may be roughly divided into two categories,
batch processing components in which multiple wafers are simultaneously processed, and single-wafer
processing components. Batch processing is oftentimes used in connection with high temperature
treatments, such as diffusion, deposition, annealing, oxidation, etc. Single-wafer processing is typically

utilized in connection with lithography and etch, for example.

30 Batch processing components include, for example, wafer holders including horizontal wafer
boats and vertical racks, process tubes, process tube liners (e.g., furnace liners), process chambers,

pedestals, injectors, baffles, dummy wafers, shields, pins, wafer paddles, and cantilever rods. Of the



. may be configured for receiving various sized wafers, whether 150 nmm 200
mm or newer generation 25 300 mm wafers, for exarrple Processi ng

conponents may be roughly divided into two categories, batch processing

- conmponent swioreoedni2ade4 mul ti pl e waf ers are sinult aneousl y yprouseessadssand

si ngl e-waf er processing conponents. Batch processing is oftentines used in
connection with high tenperature trea‘% ments, such as diffusion,
deposi tion, annealing, oxidation, etc. Single-wafer processing is typically

utilized i %re%&@&ﬁ(‘clxl%exﬂcnghcllo} &&&%@&B}knm&% ﬁ{eﬁg mcltl& aﬁ?(lﬁamgrjs %roce’ép Bat ch

processi ng conponents 1 nc for exa der s 1 ncl udi ng

hori zont al “hAEPeEyand ByprgEs & f&‘ﬁﬁe U‘&Ft F‘B%?‘wﬁfngrﬁgessmﬁf?ﬂl@é‘éegts Pelpeor mBleess t ube

l'i ners (e. gafer hplders focw ringsisespension [nee s ptors, mgriosr g3s distibedm shawesheads,apdct or s,
baf fl es, duamyer Waisers, shields, pins, wafer paddles, and cantil ever r ods.
O the WO 2006/ 023894 PCT/ US2005/ 029889 -4 foregoi ng, parti cul ar

sem conguct or BLOCERS B0y SQIRAENLS pRLeslelE R0 d BELUNEL 1L EE chpbder s,
process” chanb rf’clB ess or fna i Her s processi ng
conmponent s Wi‘f?fd’P%ﬁ é}eTheP"é r hogt srppvided hama@rmﬁer I°f:%‘r°§°5 16, G%fg ef ‘Yhi'ch @%endssal?éﬁb ensi on

ri Nngs, Sus e pine fadips dfimpreadiraindrecelyas rebpetive sdiidonduor wafen \Bach ghveeethss anand chanber
liners. 5 ﬂ?&‘rﬁd@al‘é{iﬂ% ?eﬁxﬁintf% ib%c?ﬂ »ﬁﬁdif‘m%ﬂﬂﬂhiﬁéd%ﬂo%é’ﬁlﬁéﬁoﬁ‘&ﬂﬁ%@%ﬁm i's

shown in In t form of boa waf e IS provided
havi ng a pP'ﬂ?eél?‘Waf&‘f O PBERF & ricpisd acé%rﬁ ‘6?"°\ﬂfrFP“t:‘th‘é9%'fsedr‘?ﬁ§b°8Pﬂ?’r‘@s“°‘l‘He sane
radi us 19f byimpragnating a siligin raghidgicere wittemaiterssiraental viticos, ¢l exerntingsiViito feefi ®r . Each

groove has de’i&ltéd},ﬂkéﬁlcﬁwﬂé la@f. qmlemegrr&mwsﬂa%m&&n Fh¥ek bt it ,mbmdmd machi ned
foIIovmngfabrlc e waf er The, waf er at may be

t
f abr | cat ad PARELRAHRE b oo st e Foln BBl S Fask e such as 10
by i npr egnarmeﬁglgepnwliepteemlf@éx'mﬂwe%ore with nolten elenental silicon, then
executing CVD to forma deposited silicon carbide layer. Wile FIG 1
illustrates a mngidalfypthé @ubstravepotion lofxBe procésting cOmjpiodenBas themehé sglicaealifeatirtbiat verti cal
waf er gpoat oarmgr@efcﬁa,cﬁarpran%ﬁm% gy ot wsevésﬂnaaﬁalyﬂylbe umedr\ﬁ{nlm@es ot her

sem conduct or processi ng onents as al read y mentioned. Typically, the
substrate PBiTREaSOgPe ‘Pﬁ‘éb"ﬂ'rmﬁ ‘gébfﬁrﬁse?fb"r’fﬁ‘ﬂﬂ‘erlﬂ‘g‘ praboflippent, Sicopidipg ot yr al
f eat ur e 15cqmpepitionh areptiliaed Handxererle, silisopdioxide.aurlf a inthe fprm efiguartAmay rethof sever al

rr?t eL ial's pByraleCmitid rkga@,aﬁartzqmmrurgcsmnmﬁ uqua&ra vkt hilg bdePus€ R Odi Ment s
of the prege containing conpositions
are utili zg’ Jfgggncatwn?ﬁghmquesﬁir?o(%m [ %%%nemlguc"hlmas in the formof quartz,
may formthe substrate In this regard quart z processi n%Pcorrponents such

as quarPz waf e HHERL0 PR ARORE BrForiineg °P'FP°s‘t“H‘é“°h‘f’°rs silion cabidsioredit i on
t echni ques pb@ssink ednipbutots. SSAttEpraessingrenmnelsimay buetbrineddy promisio?d) a biicomehetiidei on t 0

glrjggtegsr ﬁg%&%{e (f)oﬁhed,ct‘gur&ﬁﬁpw @er&%@ég Edbgaxeﬁt(?ﬁxllegu DRtehtimbs a,&raramrcaasrae g e-based
provi si on s“g‘p §itte Wﬁﬂ@&ﬁm‘*ﬁa‘g %‘H@Etgéff °é’mf)r ﬂa'sl'r%%”mg%ﬁerfﬁtfsgate lB’ﬁ/ slip
casting andlissubsteqlu@ntcaﬂfliiqmngef fumftiorsas 4 qeresfor impregnatioh wittomolterpsilisprglthe core

25  providing mechanical support of the component. Optionally, the impregnated silicon carbide

component may be coated with a high purity layer, such as silicon carbide, by chemical vapor
deposition (CVD). The deposited layer may advantageously prevent auto-doping of the underlying
silicon, as well as prevent migration of impurities from the bulk of the substrate to an outer surface of
the component which may lead to contamination during semiconductor wafer processing. As noted

30  above, while slip casting may advantageously be used to form such silicon carbide-based processing
components, alternative techniques such as pressing may be utilized. Other specialized techniques may
also be used, such as by using a conversion process in which a carbon preform is converted to silicon

carbide.

In the context of silicon carbide-based processing components, the substrate may also be
35 formed of stand-alone silicon carbide formed of one of various processes such as CVD of silicon
carbide. This particular processing technique enables formation of a processing component that is of

relatively high purity, but the geometry of such components may be somewhat limited.
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form ng t hehdid B iSY,LaGiladtahoidseiids Blemet, arfa coritination thereof, A is (Si1., Ge,), 0.25 <y <

25 1.2,and 0 <a<1. Typically y is less than 1, such as less than about 0.985 or 0.975. Restriction on the

value of y may attenuate presence of Si(Ge)oxide within grain boundaries of the material, which may
disadvantageously impact etch resistance. According to certain embodiments, y is greater than about

0.5, such as greater than about 0.75.

In the Re-Si; ,Ge,-O system (Re-A-O system), generally two compounds are stable at room
30 temperature, Re;05-AQ;, and Re;05:2A0,. Note that these two compounds may be also expressed as
Re,;AOQ;s and Re,A,0,, respectively, as well as ReAq sO; s and ReAO; s, respectively. The foregoing
formula provided above generally indicates a blend of components Re,03-AO,, Re;03-2A0,, and
Re,0; up to 100% Re;03:2A0,; (corresponding to y=1).

According to specific embodiments, Y, La, Nd, Gd, Pr, and combinations thereof may generally
35 be utilized. In one embodiment, Re is formed of Y, La, or combinations thereof, and in a certain
embodiment, Re is entirely Y. Also, while the composition may be a silicate, germanate, or a
silicate/éermanate blend, a may be zero, such that the composition is entirely silicate-based. This

particular embodiment may be advantageous for certain applications in which the semiconductor



. sem conduct or processing conponent, the substrate is typically processed to
formor deposit a layer overlying the substrate. According to an
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enti reflf/3 Si C%gtt?og%bogcjszgggm“rhi s particul ar enbodi rent nay be advant ageous

for certain apgl pcations in which the sem conductar W 2006/ 023894
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According bdeafiiGha PeécanQ@JJuitﬁliﬂlﬁJve SRR hddRPdppeadinde fe.¢7, BLihtion t provide ¥ wiiRd t he
conpositi on, Jjmainly conprises the di-silicate formyttria silicate, Y2Si 207
(YSl 8. 5). )re while the main or mjority phase of the layer is the

-sil |8ate conposition, the conpaosition i nclude the nonosilicate 5
for m ofOyt t ri uteipprticular ease of quarkzsbaped supssuag °%g’6“vf’$f°5’.l’§é2'.“‘55“.’f“f’ REEPdEent of the
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bl s, 6 A BT SHle A RaLE FEe g nEs B BB et A g gy g o
coati ng. Gesepbordd80 Y tecfprmya ﬂani‘clrwh edgian, iprgtaraply graduglly drferepsing inReseritent thrguek oat i ng,
CVD nmaygs bea thickness direction extending away from the substrate. Subsequent to completion of the graded

interfacial region, the rare earth silicate/germanate layer is deposited. In this way, thermal stresses in

the rare earth silicate/germanate layer may be attenuated.

Typically, the rare earth silicate/germanate layer defines an outer surface of the component, this
outer surface being directly subjected to processing environments during semiconductor die fabrication.
30 The actual contour of this outer layer may vary widely depending upon the geometry of the processing

component, generally selected from the list of processing components already provided above.

Advantageously the rare earth silicate/germanate layer has a thermal expansion coefficient at
room temperature that is relatively close to that of the underlying substrate. Particularly, the difference
in thermal expansion coefficients between the substrate and the layer is most typically not more than

35  30%, such as not more than 20%, or even 10%.
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According to yet another embodiment of the present invention, a method of processing at least
one semiconductor wafer is provided. The method generally begins with loading at least one
semiconductor wafer (multiple semiconductor wafers in the context of batch i)rocessing) into a
deposition apparatus that includes a semiconductor processing component as described above with

30  respect to the first embodiment. The semiconductor wafer is then processed by depositing material
thereon. Numerous loading/processing cycles may be carried out before continuing with the processing
method. Following at least one loading/processing cycle, most typically multiple cycles, the
semiconductor processing component is cleaned inside the deposition apparatus by exposure to a
reactive gas to remove deposited species from the processing component. The reactive gas may be in

35  the form of a plasma that includes charged-radicals, such as in the case of typical halogen etch
environments. Alternatively, the reactive gas may contain substantially neutral species such as a
reactive gas produced by a downstream plasma. In either case, whether utilizing a reactive gas in the
form of a plasma or a neutral gas, most often the reactive gas contains a halogen reactive species, such

as fluorine or chlorine. Fluorine is oftentimes utilized in semiconductor processing in etch
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pl asma t hat 1 ncludes charged radicals, such a t he case of typical

hal ogen et ®R*¥RUF2HhINERE mﬁYPéﬁpﬁé‘P‘]‘\/@F’V’“‘thﬁedrcé’é)cﬂpP%”gas may contain
substantially neutral species such as a reactive gas produced by a

downst r eanFmplena. I n either case, whether utilizing a reactive gas in the
formof a plasma or a neutral gas, nobst often the reactive gas contains a
hal oge®s r eact | ¢@tiggpeBposisons Su@ding to various examples are based on yttrium silicates (Y-Si-O

system), particularly two basic mixed metal compositions between SiO, and Y,0,:Y,Si,05 and Y,SiO;.

The two phases cover a wide thermal expansion coefficient range from 4 ppm/K for Y,Si,0,to 7
ppm/K for Y,SiOs. The yttrium silicate compounds and blends can be used to protect materials with a
wide CTE range, such as from alumina (CTE of ~8 ppm/K) to SiC (CTE ~4.5 ppm/K). For example,

30 CTE of Si:SiC can be matched by a 80:20 Y,Si,0,:Y,SiOs combination as shown in Fig. 2, while the
CTE of alumina can be matched by Y,0; or Y;03+ Y,SiOs compositions. In addition to Y-Si-O
system, rare earth metals such as La, Nd, Gd or Pr can also be used instead of Y due to the relative
stability of their respective metal halides.

Plasma etch tests for Y-Si-O compositions were conducted under two different conditions,

35  fluorine and chlorine plasma tests.



.as fluorine or chlorine. Fluorine is oftentinmes utilized in sem conductor
processing in etch WO 2006/ 023894 PCT/ US2005/ 029889 -8 environnents and is
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However, t¥gledally the apparatus is a CVD apparatus, such as a | ow
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Coating coggagri ti ons accexdrRgpryvari ous exanpl es are based on yttrium
silicates (Y-Si-O system, particularly two basic m xed netal conpositions
between Si (¥sand Y2Q8: Y2Si 207 ,gnd Y2Si 6. The two phases cover a wide

t hermal expansion coefficient range from4 ppm K for Y2Si 207 to 7 ppm K
for Y25 (b T&e yttriumsilic r7e conpounds and bl ends can be used to

pr ot ec mat8FPals with a widé’CTE range, such as from alum na (CTE of -8
ppm K) to SiC (CTE -4.5 ppm K). For exanple, 30 CTE of Si:SiC can be

mat ched by8%Y:BeP28 Y¥§1Qi 207: Y2405 conbi nation as shown in Fig. 2, while the

SiC 16
AlLO; 6.5

Another round of testing was done to compare chlorine plasma etch resistance at a lower bias
25 level, under the following conditions: power 58W (99 fwd, 42 return), 250mTorr pressure, flows of Ar
(3.4sccm), Cl, (24psig, 1.2sccm) and BCl; (20C supply, 1.4 sccm), bias of 350 V, duration 7 hrs, 8
min. The yttrium silicate compositions were found to have significantly reduced etch rates compared
to ALLO; and SiO; as shown below in Table 2;



. CTE of alum na can be matched by Y203 or Y203+ Y2Si G5 conpositions. In
addition to Y-Si-O system rare earth netals such as La, Nd, Gd or Pr can
al so be used instead of Y due to the relative stability of their

- respect i vewoRbalo2ksek i des. Plasnma etch tests for Y-Si-O mompgsedsiondses wer e
conducted under two different conditions, 35 fluorine and chlorine plasm
tests. WD 2006/ 023894 PCT/ US2005/02988% -9 Fi g. 3 conpares etch rates of
various materials under 3 different conditions, nanely (i) 300 W RF

pl asma, CF4+02 1.5 sccm 270 nbar (chanber tenperature -175C), (ii) 300W
RF pl asma, pfgebt02 3.0 sccm 380 nbar (chanber tenperature -190C), and
(i) 575V\}_RF pl asma, CF4+02 3.0 sccm 420 nbar (chanber tenperature
-2300). AI% t§sti ng was c&rhr'tegmghl% wWith zero bias, duration of 10.5 hours.
5 No etch PAPE or .wei ght change ¢oul d be neasured for any of the yttrium
silicate conpositions as conpared to significant etching of the fused
quartz, Si :YgBC and CVD-Si C. Fi§? 4 conpares etch rates of fused quartz and
standal one Si C at 300W CF4+02 at two different flowrates of 1.5 sccm and
3.0 sccm assi:@ function of time2 Overall yttriumsilicate conpositions did
not show any wei ght change or significant etching even after 50 h of

et chi ngs at sBO8VD/ 20 G8ids based X0.2f |l uorine plasma, while quartz showed 37%
wei ght loss, Si:SiC 25% weight loss and CVD-SiC 1. 5% weight |oss. Further
testing waggpne to conmpare chhgrine plasma etch resistance, under the
following conditions: power 80W (150 fwd, 70 return), 250mfTorr pressure,
fl ows of Ag,nge?ﬂ 4sccm, C12 (24<B ig, 1.2sccm and BA 3 (20C supply, 1.4
sccn), bias of 490 V, duration hrs, 46 min. The yttriumsilicate 15
conpositions were found to have significantly reduced etch rates conpared
to A1203-ade:Si C as shown bel8& in Table 1: Table 1 Sanple Etch Rate
(mhr) YAG 1.6 20 Y2Si207 1.7 80 Y2Si207/ 20 Y2SiGCs 1.0 SiC 16 A1203
6.5 Anot hefiOs ound of testing W& done to conpare chlorine plasna etch
resistance at a |lower bias 25 level, under the follow ng conditions: power
58W (990f wdi,042 return), 250mBarr pressure, flows of Ar (3.4sccm, Cl2
(24psig, 1.2sccm and BA 3 (20C supply, 1.4 sccm), bias of 350 V, duration

7 hrs, 8 While embodiments described above have focused on rare earth silicate/germanate
compositions, another aspect is directed to rare earth oxide compositions, (substantially free of Si and
Ge), which replace the rare earth silicate/germanate composition forming the outer layer. Of the rare
earth oxides, simple oxides may be used, in which a rare earth element or elements are in oxide form,
15 ° free of non-rare earth cations. Lanthanum oxide, e.g., La,0;, and yttrium oxide, e.g., Y03, are of
particular interest, given their robusmes§ and chemical stability in hostile and aggressive clean
environments (discussed in more detail below). Certain embodiments take advantage of yttrium oxide

preferentially over lanthanum oxide.

Further, while particular substrate/layer combinations have been described herein, the entire
20  structure of the component may be formed of the layer composition, that is, monolithic components
may be formed of the rare earth silicate/germanate according to one embodiment or of a rare earth
oxide according to another embodiment. Whether monolithic or a substrate/layer structure, the
composition herein is that which forms the outer surface of the component, which surface is exposed

deposition and cleaning operations as discussed above.

25 The above-disclosed subject matter is to be construed as illustrative and not restrictive, and the
appended claims are intended to cover all such modification, enhancements, and other embodiments
that fall within the scope of the present invention. Thus, to the maximum extent allowed by law, the
scope of the present invention is to be determined by the broadest permissible interpretation of the
following claims and their equivalence and shall not be restricted or limited by the foregoing detailed

30  description.



.mn. The yttriumsilicate conpositions were found to have significantly

reduced etch rates conpared to Al 203 and SiO2 as shown below in Table 2:
WD 2006/ 023894 PCT/ US2005/ 029889 -10- able 2 Sanple Etch Rate (mhr) YAG

- <Q.2  Y2Si R0Roced2389p 80 Y2Si 207/ 20 Y2Si 06 <0.2  Y2Si OspciQusRoos)2658% al  <0. 2

Y203 <0.2 Si2 8.2 10 A1203 3.4 Wil e enbodi nents descri bed above have
focused on rare earth silicate/ germandte conpositions, another aspect is
directed to rare earth oxide conpositions, (substantially free of Si and
Ge), which replace the rare earth silicate/germanate conposition formng

t he outer Wil O the rare earth oxides, sinple oxides may be used, in
which a rare earth elenent or elenents are in oxide form 15 free of
non-rare earth cations. Lant hapnum oxi de, , La203, and yttrium oxi de,
e.g., Y203, ar elo‘tsemtﬁ%ﬂdt“i“lﬁB’P%ffsmﬁﬁ‘t"@f“@%tt°°m3?58§n thei r robustness and

cheni cal stabilalstriteraiostil e and aggressive clean environments (discussed

in nore detail bﬂ}ep&v):rtyu@@i’efs&bd%temgdﬂ d&ﬁﬁﬁﬁgi@&?osﬁddmg@,g?, xﬂferemkte fsi um oxi de
preferentially 9 & olgserlesefe):men racogt';”t}onth eo Axs SIE e'.:)I
substrate/l ayer 'cO |na P OIS Rave B dBseribad i enttre 20
structure of th#@d@sapdnent may be fornmed of the |ayer corrp05|t| on, that is,
nmonol i thic corrponents may be fornmed of the rare earth silicate/gernmanate
according to o inent or of ar h oXi age rding to anot her
enbodi nent . m{ghe?senrrlt')cﬂlgfm?r 1°C oF %mpgtgeﬁt 0{ herem q‘?etsr uct? ure, the
conposition herein is that which forns the out er surface of the conponent,
whi ch surface |is ®Xaaseductd @lesding caipoRRdf Adif 3Whergin @ R@FeabritanHoad.5di scussed
above. 25 The above-di scl osed subj ect rratter is to be construed as
illustrative and not restrictive, and the appended clains are intended to

~ cover all such "rrd'@FteF‘t?a‘th%‘ﬁP’°E¢Pﬁ*F§ﬁ?P§’ﬁ’ﬁPft°§°'a“a 'hereiR B is SEpitT e e 045 t hat fal |

within the scope of the present invention. Thus, to the maxi num extent

al  owed by |aw, 4t o ceb 18 S SE crdidd SR L QD ! erm ned by
t he broadest per mﬂgi‘e{"ﬁ @Qﬁoﬁ?m gtcatp?%n of E r% Pls(l)e\?\ﬁt{haga& té)??r% and their
equi val ence and shall not be restricted or Ilmted by the f or egoi ng

detail ed 6. The semiconductor processing component of claim S, wherein y is less than about 0.975.

7. The semiconductor processing component of claim 1, wherein the substrate is formed of a

composition comprising at least one of Si, C and Al

8. The semiconductor processing component of claim 7, wherein the composition comprises
Si0,.

9. The semiconductor processing component of claim 8, wherein the SiO; is in the form of

quartz.

10. The semiconductor processing component of claim 9, wherein the substrate includes an

A-rich region including Re, A, and O, the layer overlying the A-rich region.

11. The semiconductor processing component of claim 10, wherein the A-rich region is

reaction formed, by reacting the substrate with an Re-containing species.

12. The semiconductor processing component of claim 7, wherein the substrate comprises
SiC.

13. The semiconductor processing component of claim 12, wherein the substrate comprises a

Si-SiC body, wherein silicon is impregnated into SiC.



.30 description. WO 2006/ 023894 PCT/ US2005/029889 -11- AIM 1. A

sem conduct or processi ng conponent, conprising: a substrate; and a |ayer
overlying the substrate, the layer conprising a conposition ReAyOl. 5+2y,
~wher ei n Rewioo006¥23d9a, a Lant hanoi d series el enent, or apCHOS2005a2988%)
thereof, Ais (Sil-a Gea, 0.25 <y < 1.2, and O<a<l. 2. The sem conduct or
processi ng conponent of claiml1, wheréfn y is less than 1. 3. The

semn conduct or processi ng conponent of claim2, wherein y is greater than

about QS 4. FNanoLAksAVALALRLABGRR bikyE TBANGI. skl @l 3. wherein

is greater than about Q. /5. . 1e sem conductor processing conponent of
claim2, wherei fPrprisese ICEND {aes averlyipp the 5§ dedy. 6. The semi conduct or

processi ng conponent of claimb5, whereiny is |less than about 0.975. 7.
The sem conduct & i QfRshRY proRERE BfEMbneft bf &hirdh, Whekein MOGEGhD cifkesdibSt rat e i's
formed of a conposition conprising at |least one of Si, C and Al. 8. The
sem conduct or pPrEfoBREy B hedoISREME™S0f ¢l aim 7, wherein the conposition
conprises Si2. 9. The sem conductor processing conponent of claimS8,
wher ei n the Si Gg irfe §exgic$nhlﬁ:to§' E}Bé&s% conﬂb{ﬁﬂt%?clainlﬂ wh;';m&ln,sﬁﬁg_ugtp&%ﬁrﬁst:pr .
processi ng conpgnent of claim9, wherein the substrate includes an A-rich
regi on incl udi n§"B¥™ K% and 0, the |ayer overlying the A-rich region. 11.
The sem conduct or processi ng conponent of claim 10, wherein the A-rich
region is reacii qhe eRiciHELor f¥celsB Edmphtant bf tuin® LD FheFelti R ssirdfe cBRpris@- cont ai ni ng
species. 12. The g.emAmlndgrct or Brocessi ng conponent of claim7, wherein the
substrate corrprT‘“ge‘%e Y AR xch 1

& E8H ¢ 8nduct or processi ng conponent of
claim12, wherein the substrate conprises a Si-SiC body, wherein silicon

i's inpregnated jgtrfe shicond}dor FORENE &2 BSint Dl 5200 RAOBEA No, 8 PA ér The
sem conduct or pgo%l%;h%i q%re(éerrponent of claim 13, wherein the substrate
further conprises a Si VD | ayer overlying the Si-SiC body. 15. The
sem conduct or processi ng conponent of claim?7, wherein the substrate

conprises C, 19. The semiconductor processing component of claim 18, wherein Re is Y.
20. The semiconductor processing component of claim 1, wherein the a = 0.

21. The semiconductor processing component of claim 1, wherein the a =0, Re is Y, the

composition comprising mainly YSiOs s.

22. The semiconductor processing component of claim 21, wherein the composition further

includes YSio.soz_s.

23. The semiconductor processing component of claim 1, wherein the layer has a thermal

expansion coefficient at room temperature not more than 30% different from the substrate.

24. The semiconductor processing component of claim 23, wherein the difference is not more

than 20%.

25. The semiconductor processing component of claim 24, wherein the difference is not more
than 10%.

26. The semiconductor processing component of claim 1, wherein the processing component
is a batch processing component, utilized in a processing tool for treating multiple

semiconductor wafers simultaneously.

27. The semiconductor processing component of claim 26, wherein the batch processing

component is selected from a group consisting of: wafer holders, vertical racks, furnace liners,



~predomnantly in the formof graphite. 16. The sem conductor processing
conponent of claim7, wherein the substrate conprises alum num oxide. 17.
The sem conduct or processing conponent of claim 16, wherein the substrate
- conpri ses War0e02sas4 Al al | oy, or an alumina cerani ¢ bodBCT/US2005K24889

sem conduct or processi ng conponent of claim1, wherein Re is Y, La, Nd, d,
Pr, or conbinations thereof. 19. Thé %enlconductor processi ng conponent of
clain118 wherein Re is Y. 20. The seni conduct or processi ng conponent of
claim1, wherei ;Q'ocug ﬂlb@ procst cl%%be gb@esm? %J&QR%@E@EMy%@é %lngl& ﬁgrrponent of
claim1l1, wherein Y, thé conposition conpri$ing mainly
YSi 8.5. 22. TW@”E@H?%ﬁﬂHﬂE?H? proceSS|ng component of claim 21, wherein
the conposition further includes YSi0.5Q2.5. 23. The sem conduct or

processing corrpgneﬁuseﬁtmedc@}mel-ssmm%@nwoﬁcmni ay&ermh@psoc@ssﬁ, l’nH@ant expansi on
coefficient at roqQ feren omthe

te n
cubstrate 24 WREMeHIEBHAIOE SPPRFEOBLE! R PRSDE R SISt dth 23, wher ei n
the di fference femicendectonwaferatatimen 20% 25. The seni conduct or processi ng
conponent of claim 24, wherein the difference is not nore than 10% 26.
The sem conductQr .proces onent ain t he processing
conponent is a&ba ¢ mc?"g%g’g r°°e‘m')’ °°r‘?ﬁ%’ﬁ'e t-t‘:%“maési ‘f'lllefzeg\émlsﬁga "gr ocessi ng tool
for treating nmreqeﬁepecoms@mteéﬂwéﬁm theygrpup cepsisfingoff waks bolds fgcus pimes, The
sem conduct or psuspeRiHi Hipf sGEPIIR)IfEkorDas Gibtdtutdts ABowerliteds ShdinbEhigerdat ch
processing conponent is selected froma group consisting of. wafer
hol ders, vertical racks, furnace |iners, WO 2006/ 023894 PCT/ US2005/ 029889
-13 process tub@sA"ﬁ@%‘é@@“ﬁ%ﬁﬁ@ﬁ@"cSﬁé‘ﬁ@é‘l"'&!‘!&afeﬂlc?ﬂ‘@@?brs baf fl es, dummy
waf ers, shi el dslpadpi Bdeast onudéritonRE@ 83 intoG@Epositiod Wiphratind) 6 depasBion apPLatus
sem conduct of  PfAGe gﬁsen.eo R REing mﬁexeﬁams%mm&t&wﬁe&mg cApARESST NG

conponent is a sin roce onent processi ng
tool for treati kﬁb‘“%fmé’l“ﬁ@“@“ °§'€Pﬁst96ﬁ?fﬁ‘li‘tsl5‘f’" %&’f‘%"rg’%’ cogsigtipgpf (0 axgre earfh

sem conduct or poxiie,esdiiyRpAGD Bovheni Refs YCLai ban@8pidwhies ementtone si ngl e waf er

.processi ng conpapihiod feraGEER dod,y €59 418 DhAYR a&QRSI Sting of 1 wafer

hol ders, focus J écgsgmg the semiconductor wafer by depositing material on the wafer; and

cleaning the semiconductor processing component inside the deposition apparatus by exposure

to a reactive gas to remove deposited species from the processing component.

31. The method of claim 30, wherein the reactive gas is a plasma.

32. The method of claim 30, wherein the reactive gas is a substantially neutral gas produced

from a downstream plasma.

33. The method of claim 30, wherein the reactive gas comprises a halogen.

34. The method of claim 33, wherein the halogen is F.

35. The method of claim 30, wherein processing is carried out at a temperature of at least
300°C.

36. The method of claim 30, wherein the deposited species is selected from the group
consisting of Si0,, Si, and SiN,.

37. The method of claim 30, wherein the deposited species has a thickness not greater than 50

pm.



. suspension rings, susceptors, injectors, gas distributors, shower heads,
chanber liners. 30. A nethod of processing at |east one sem conduct or

waf er, conprising: |oading at | east one sem conductor wafer into a

- deposi t i onwappaveaises, t he deposition apparatus i ncl udiprgrrese@measenduct or
processi ng conponent, the sem conductor processing conponent having an
outer surface conprising a conpositidﬁ4fron1the group consisting of (i) a
rare earth oxide, and (ii) ReAyOl.5+2y, wherein Re is Y, La, a Lanthanoid
_Serl es el ement, 38(.) rl'héame%%mcﬂﬂ iﬁ»@heteﬂ%{e% os'te&pkcﬁ:s £a§‘5 thlcknessgﬁ%)eater%ag% < y< 1_- 2,
and 0 < a < 1.0; processing the sem conductor wafer by dépositing material
on the wafer; a8l cl eaning the sem conductor processing conponent inside

t he deposition apparatus by exposure to a reactive gas to renove deposited
speci es from t hgy REARASS b it ARG eaning b cart i TR AR foadilg@hdN 30, Wherein
the reactive gas is, a plasnma. 32. The nethod of claim 30, wherein the
reactive gas iswﬁm§ﬂ%§¥ﬁhtially neutral gas produced from a downstream

pl asma. 33. The nethod of claim 30, wherein the reactive gas conprises a
hal ogen.  34. . The T%Jﬂfaﬁioﬁfampjﬂmeﬁi_%lemm%rc%f& o_txtrlﬁerhalnfag%n 5(§loﬁing35- The

met hod of claim 30, wherejn processing I's carried out at a tenperature of
at | east 300C. *"8B7& ¥t hod of claim 30, wherein the deposited species
is selected fromthe group consisting of Si@2, Si, and SiNx. 37. The

met hod of cl ai M3Gne MURRE 6 cRint SHEWIHRRRRANNE ¢ cZRQAGLQRer A& oR tlahlbOkdABSS NOt
greater than 50 m WD 20p6/023894 PCT/ US2005/ 029889 -14 38. The net hod of
claim 37, wherePAPPHECEESEEi t ed speci es has a thickness not greater than 25
pin. 39. The method of claim30, wherein cleaning is carried out after

mul tipl e | oadi Ng. aRCnetdl FCRESA 1\hefeliCle@itng istiried bQnFR6tRRE 4k 100baAng 39,

wherein cleaningdis carrieg out after not nore than 50 | oading and

processi ng cycles?m%f9g$ﬁe nmet hod of claim40, wherein cleaning is carried
out after not nore than 25 | oading and processing cycles. 42. The net hod

of claim 41, - Wha @hdinélo@ Htialkg30| Whefealiteidepdsiti bpparhiiif andpfarafiDéndseh Baithe O | 0adi ng
and processing nguglcgngikting of a CVD apparatus, PVD apparatus, plasma spraying apparatus, or sol-gel

coating apparatus.
44. The method of claim 43, wherein the deposition apparatus is a CVD apparatus.

45. The method of claim 30, wherein the method is a batch process in which multiple wafers

are loaded together into the deposition apparatus and processed.
46. The method of claim 30, wherein the composition comprises the rare earth oxide.

47. The method of claim 30, wherein the rare earth oxide comprises yttrium oxide or

lanthanum oxide.
48. The method of claim 47, wherein the rare earth oxide comprises yttrium oxide.

49. The method of claim 30, wherein the semiconductor processing component comprises a

substrate and a layer overlying the substrate, the layer being formed of said composition.

50. A wafer boat for supporting a plurality of semiconductor wafers, comprising:

a substrate; and

a layer overlying the substrate, the layer comprising a composition from the group consisting
of (i) a rare earth oxide, and (ii) ReA;O, 5.3, wherein Re is Y, La, a Lanthanoid series
element, or a combination thereof, A is (Si;., Ge,), 0.25 <y < 1.2, and 0 <a < 1, wherein the

wafer boat has a plurality of slots for supporting a plurality of semiconductor wafers.



.43. The nethod of claim 30, wherein the deposition apparatus is an

appar atus chosen fromthe group consisting of a CVD apparatus, PVD
apparatus, plasma spraying apparatus, or sot-gel coating apparatus. 44.

- The met hodwaoX20ad/@Bsy 43, wherein the deposition appar at UsCT/8s28050Y$389
apparatus. 45. The nethod of claim 30, wherein the method is a batch
process in which multiple wafers ar e f oaded together into the deposition
apparatus and processed. 46. The method of claim 30, wherein the

conposi tion conpri 4 cl ai m 30,
wherein the ra:q;l gﬁ%&g%(gglgi%oﬁrrg{hyglgg%bogﬁ?sftﬁ?n%gfgﬁgh{)%D%gﬁ’g Yanum oxi de.
48. The nethod of claim47, wherein the rare earth oxide conprises yttrium
oxi de. 49. The mtrhoehfaasoacdfalhimﬂﬁyhemheaéeienmthheidmmbxﬁsesrydﬂmmdepf ocessi ng
conponent conpr ,SeESufoxicsubstrate and a | ayer overlying the substrate, the

| ayer being formed of said conmposition. 50. A wafer boat for supporting a
plurality of sem conductor wafers, conprising: a substrate; and a | ayer
overlying the s#B)Tbe edferboat df elaimei@ ovhereio tip raresarthgxide wopesyittiumoaxidt.r om t he gr oup
consisting of (i) a rare earth oxide, and (ii) ReAyOl.5+2y, wherein Re is
Y, La, a Lant han0| | es ment, or a conbination thereof, Ais (Sil-a
Gea), 0.25 < y<ot "i“ﬁ@ab"f&'a‘é‘ 50, wpereip fhe subjrpte pqmgrisey ggomposioeleqd Fom by yral ity
of slots for suqbpmlmlcqmglstagpﬂsmctanlomﬂyand)fllwsmbmgnductor waf ers. WD 2006/ 023894
PCT/ US2005/ 029889 -15 51. The wafer boat of claim50, wherein the
conposition conprises the rare earth oxide. 52." The wafer boat of claim
51, .wherein the rare earth oxide conprises yttrium oxide or [|anthanum

oxi de. 53. The wafer boat of claimb52, wherein the rare earth oxide
conpri.ses yttrium oxide. 54. The wafer boat of claim50, wherein the
substrate conprises a conposition selected from the group consisting of
silicon oxide and silicon carbide.



