SEM CONDUCTORPROCESSI NG COMPONENTS AND SEM CONDUCTORPROCESSI NG UTI LI ZI NG
SAME TECHNI CALFI ELD The present invention is generally directed to

sem conduwbanoguregessi ng conponents, and processi ng teclporqisessotisss zi ng
such components. BACKGROUND ART I n nodern sem conductor processing,

sem conductor wafers are processed through various stations or tools.
Processi ng operations include, for exanple, high tenperature processing
such as diffusion, oxidation, ion inplant, annealin an%ége og'tion. In
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mm waf er s pensessingfechpiauss ufleing archgoagongits-h such waf ers has junped consi derably.
In light of the cost of sem conductor processing, the cost of raw materials
i ncl udi ng semorouducior wafers, and the electrical density associated with
current and next generation sem conductor devices, there is an intense
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pr ocessi NG HRANRNRLHSmARImLIEn RS wdd tBe doftadsodkited vt RO wiferslhas junped St r esses
tend to develop, during repeated heating and cooling cycles. These stresses
i ncrease ﬁﬂm¥%%@%rt with an increase in thickness of the deposited
material . Accordingly, after nunerous processing cycles, a critical

t hi ckness is rledietiefthe qobtef feinjopndagior@rpsesting e epst of ey viviseiels WeudHe rupt ure of the
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semiconductor devices, there is an intense driving force to reduce contamination during processing.

Once source of contamination is generally well understood and relates to particles generated in various
deposition processes, including high temperature deposition. More particularly, thin films such as
polysilicon, silicon nitride, and deposited silicon dioxide, are oftentimes deposited via chemical vapor
deposition (CVD) processing, particularly including batch processing utilizing horizontal and vertical
furnaces. Conventionally, quartz has been utilized for the material of choice for various components of
such process tools, including wafer holders (horizontal wafer boats and vertical racks), baffles, internal
liners, and process tubes. However, due to differences in thermal expansion between these quartz
semijconductor processing components and the materials that are deposited, film stresses tend to
develop during repeated heating and cooling cycles. These stresses increase in concert with an increase
in thickness of the deposited material. Accordingly, after numerous processing cycles, a critical
thickness is reached, the film stress exceeds the modulus of rupture of the deposited film, and cracks
develop. The cracked film then typically delaminates from the semiconductor processing components,

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

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



devel op. The cracked filmthen typically delamnates fromthe sem conductor
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Accor di ng 1 and pfupipum, pxiqeiggramiesda sipgle ‘ivarf“?f@‘f?t:‘?sﬂ?ﬁ fo 8‘@@?& EFRYERlERas:

pr ocessi ng ned@ipoingnto exist in the art for improved components, particularly components with attenuated

25  metal and particle contamination.

DISCLOSURE OF INVENTION

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 ReAyOy 542y, wherein Re is Y, La, a Lanthanoid series element, or a combination thereof,

30 Ais(Sip.Gey), 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 generally carried out by exposure to a reactive

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



provi ded, which includes a substrate and a particular |ayer overlying the
substrate. The layer has the conposition ReAyG 5+2y, wherein Re is Y, La,
a Lant harwodoerns®s el ement, or a conbination thereof, AcCrasedsiozmssea),
0.25 <y< 1.2, and 0 < a < 1. According to anot her aspect of the present
invention, a nethod for processing at |east one sem conductor wafer is
provi ded, RipfeEhe FHTRPRFEAES PNOHIET HERca torPEre composiEpmiekesidira threrarE® ai nt o a
deposi t i Ona@pgplogitis) Sndi(ieAl MG HaliRteinR S EYI G IALIGiNG0I s@ieOd@RE] @ COnponent,
processin ok ﬁatggggrg(gngggéiorGe £ bglp%cbsgatifg material on the wafer, and
cl eani ng the sem con uct rtor ’céss1yrrg,'Corrpcme‘n' i nside the deposition
apparatus. Cleaning is generally carried out by exposure to a reactive gas
to renove depoAicPidie e snfodigignts Hhatch praseesEls dIEROBIL Bich asciseifen Bratiohponent .
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conbi nat i ofi) RddePeaf wheri Re if B Jia, 2 an@naid ser®s glénent, gr acombigationthetedd Ads (8is 1.
Accordi ng ¢, @pother s epbediagnt, a batch processing conponent, such as a
waf er boat for supporting a plurality of sem conductor wafers, conprises a
substrate and a | ayer overlying the substrate, the |ayer conprising a
conposi t i GBRIEF DRSCRIETIQN@FTHEIDBAWINGSg of (i) a rare earth oxide, and (")
ReAyQO . 5+2y, wherein Re is Y, La, a Lanthanoid series elenment, or a
CogbCngtTil Cél'\ll tG:h’ﬂfFabeent d@s\(/:\i'oﬁlre(lﬁiyiﬁg Betlﬁaﬂaarst&d,%ﬁdilﬁnﬁméo&-f&turegﬂﬂ g@vaﬁta@s < 1. BRIEF
DE e _present. disclosure . be better
under st ood" ad%?ﬂ?arfrf%‘?%r?ﬁ?rsel%m%gﬁ?eégt% ﬁrre%rsen%m efﬁ‘f?glﬁ?nglﬁ%%%%ﬁ%fe apparent to those
skilled in the art by referencing the acconpanying drawings. FIG 1
i | lustrates anflEnbiBeraesen egbodinteat of the presrt ifvenyien miregly a wakimboayorgamierf er boat or
carrier. FIG 2 conpares thermal expansi on behavior of siliconized SiC
(Si h Si O), Y2Si A6 compiesSRAIa2 &p&@gn Peh&%}gﬂgﬁ&é%ﬁ%@dé&t%?é@%g% HdaG 3 conpares
etch rates .used . rtz, _stanaal one SIC, Si: S C and yttrium
silicates |O%§fﬁrl%6§?%%y§1z%s%?ﬂalgl G 4 conpares etch rates of fused quartz,
standal one, SiC at 300WCf4 + Q2 at two different flowrates: 1.5 seem and
3.0 sdém The TISe3 wmpaeetch zias of fafed quarit standlpns $iG SEFHC.HAG wd sriundsiligtésngs
i ndi cat es i§i#brihéylas@f. | dentical itenms. MODES FOR CARRYI NG OUT THE | NVENTI ON
According to one aspect of the present invention, a sem conductor
processi ng co nent is ovi d whi.ch i.ncl ) strate a | ayer
ver byt ng t he Dncerate bRl S el Bl iER Bo W LhS! 6.3l o B

flow rates: 1.5 sccm and 3.0 scem.

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 chosen from one of various geonetric configurations for various
processi ng operations, and may be configured for receiving various sized
waf ers, weth@ro2ifs@ mm 200 mm or newer generati on 300 POmMUSGS03988S OF
exanpl e. Processing conponents nmay be4roughly divided into two categories,
bat ch proce55| ng conponents in which nmultiple wafers are sinultaneously
processed, °"§$fEPgsRaﬁ’§‘Fl€ sEhaipaflucior Feessie SYIROBIHE Shigistedt inclads water holdwerieserfy i s
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liners5(e.g., Onrerags okalsuamsamlcqaﬂwbemcegsﬁgamfoﬁem ip@dRsih@EleS1, nitﬂé Rl ars,

l&af I lhefs dxyamoay\? 76 3 wafer oat?s provin(j‘eg i(l)ar\{ Purale%oip aoemszessﬁgf eac% gWth {eréde \Sllgr% L?gfest
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pr oced$i ngyduprposingt siion sitddervore itk inglten tleméntal tiliven, flen mreafing@VRro flroat 1. The
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ext ends al on e sane radius of curvature and recei ves a respective
sem condué{‘aé?ertéﬁélfvfélfer baets ORWESF GUSS Bade yHizrdrg v Al aypiBBvaiwageht 18, 20
and 22, whrebssinpyompaeits ssetleafiphéntduiettg f abri cati on of the wafer boat proper.
The wafer boat may be fabricated according to one of the techniques
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formed by tius @s $e dlivonfartadegienbe dumctivas 45iade@ve, for impregnation with molten silicon, the 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.



substrate forned, for exanple, by slip casting and subsequent firing.
Otentines, the silicon carbide substrate is then inpregnated with nolten
el ement alwei2becoaBgo4f orm ng a Si-Si C conposi te substrat epcitrustévssasase, t he
silicon carbide nenber functions as ascore, for inpregnation with nolten
silicon, the core providing nechanical support of the conponent.
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principally of alumnumnitride ceram¢. In addition, the ano
or Al -all d\?m&‘ﬁ'ﬂ rerRartingilicRip/ Bampats dsgititizef gpre PatiyaHY: Péﬁ?@oflwlﬁ%ﬁ%‘}l shave a
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al umi 33. 1.2, and 0 <a < 1. Typicallyy 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-5i;.,Ge,-O system (Re-A-O system), generally two compounds are stable at room
30 temperature, Re;03-AO,, and Re;03-2A0,. Note that these two compounds may be also expressed as
Re,AO;s and Re; A0, respectively, as well as ReAy 50,5 and ReAO; s, respectively. The foregoing
formula provided above generally indicates a blend of components Re,0s°AO,, Re,03:2A0,, and
Re,;05 up to 100% Re,05-2A0; (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/germanate 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
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25  athickness 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 processing) 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 sither 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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Examples

25 Coating compositions according to various examples are based on yttrium silicates (Y-Si-O
system), particularly two basic mixed metal compositions between SiO, and Y,03:Y,Si,07 and Y,SiOs.
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 ytirium 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 YSi,07: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 chiorine plasma tests.
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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
(3.4scem), Cl, (24psig, 1.2sccm) and BCl; (20C supply, 1.4 scem), bias of 350 V, duration 7 hrs, 8
min. The yttrium silicate compositions were found to have significantly reduced etch rates compared
to Al,O3 and SiO, as shown below in Table 2:
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Y2Si 207/ %@mﬂ&ﬁbr@an@th& as%bc@is YiBected 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,0s, and yttrium oxide, e.g., Y-0s, are of
particular interest, given their robustness 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.



Al 2G8 6.5 Anot her round of testing was done to conpare chlorine plasma etch
resi stance at a |lower bias |evel, under the followi ng conditions: power 58W
(99 fwd, wWdoeroassd), 250mTorr pressure, flows of Ar (3. #sT@sposCbdasg 24psi g,
1.2sccm) and BA 3 (20C supply, 1.4 seam, bias of 350 V, duration 7 hrs, 8
mn. The yttriumsilicate conpositions were found to have significantly
reduced etﬁh rates conpared to Al 28 and Si 2 as shown bel ow in Table

2: Sanpl e te (mm hr) YAG <0.2 Y2Si 207 <0.2 80 Y2Si 207/ 20 Y2Si 6 <0. 2
Y2Si b <0.2 Y nmetal <0.2 Y233 <0.2 SiO2 8.2 Al2C3 3.4 Wil e enbodi nents
descri bed abovel. Hesmichmiodsptbeasing ampones,cohprsinki cat e/ ger manat e conposi ti ons,
anot her aspect dsﬁbsg!ité%ﬁ& ed to rare earth oxide conpositions, (substantially
free of Si and Ge), which replace the rare earth S|I|cate/gernanate

conposi tion f orhiig Ednedia BT e e fyer comrrFas § Srgoior R Byt dderea Regs e

oxi des may be usdd,a liaftharbid cddiedeldn@fittor @ asridinatbnaiepdor, AdS (Sg) @8R 0LS<ake2] N oxi de
form free of ngpsLgrg earth cations. Lanthanum oxide, e.g., La2(, and
yttrium oxide, e.g-, Y2038, are of particular interest, given their

robust ness and chem cal stability in hostile and aggressive clean

envi ronnment s ( di, 3Gkl Ses@Endubtor PdcBsifedomboneR OF @it 1, ikfelndiieL HROMI Ment s t ake
advant age of yttrium oxi de pref erent| ally over | anthanum oxide. Further,

whil e particul ar substrate/layer conbinati ons have been descri bed herein,
the entire strktlhe emizbndulter peoesgiog@mponam pf ddem R.ovherth yaf gréaftethinpeait 0.5.

conposi tion, that is, nmonolithic conponents may be formed of the rare earth
silicatel/germanate accordl ng to one enbodi nent or of a rare earth oxide
accordi ng to arfotThetrcmicatsbelprprasessinarapinatt oo Bj wheiein yoyereatesbingbeua0.87.| ayer
structure, the corrp05|t|on hereln is that which fornms the outer surface of
t he conponent, ace i s exposed d{efgiOSI tion and cl eani ng oper ati ons

Su
as di scussed abo ese‘f‘?‘fgn ff?)r\?é°°‘fff’”§gcc°6‘§‘§18“§ T8 & WGy i less than ghoy nstrued

as illustrative and not restrictive, and the appended clains are intended

to cover all suchymatbldah Ressit MIAPGENE iAn 5 3824 N8Ess BIPRG: T8 S

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.



that fall within the scope of the present invention. Thus, to the maxi nmum
extent allowed by |law, the scope of the present invention is to be

det er m neatohyodiizesobr oadest perm ssi bl e interpretati on ofPctrhms2doslobssss ng
clainms and their equival ence and shali12 not be restricted or limted by the
f oregoi ng detail ed descrlptlon CLAIMS: 1. A sem conductor processing
conponent , coan'g?%ﬁmmﬁlgﬁﬁ@?ﬁﬁ@@““ﬁﬁﬁ”%Qmﬁﬁ%F38@%??@@%@“@%@”@ﬂbstrate

t he | ayer conprdo@prisgs &8iC ONDPASEtov@RinR@ABESiC bod®y, wherein Re is Y, La, a
Lant hanoi d series elenent, or a conbination thereof, Ais (Si1-3 Ge3), 0.25
<y <1.2 andOa |l . 2. The sem conduct or processi ng conponent of claim1,
wherein y is | e$sTharamicanductor prppresingespronméiefctst 7. phaele s subgrasonpoie®  of
claim 2, vvherelljpedyminﬁlﬂg[neﬁgfggmgfgalgmabout 0.5. 4. The sem conduct or
processi ng conponent of claim3, whereiny is greater than about 0.75. 5.
The sem conduct or processing conponent of claim2, whereiny is |less than
about 0.985. 6.16THhk ss:emrmmumtassingpbme@sbmgintbmhaeiemb subftra@lcahprisés, wher ei n
y is less than gheut Q::975. 7. The sem conductor processing conponent of
claim1l1, wherein the substrate is formed of a conposition conprising at

| east one of Si, Cand Al. 8. The sem conductor processing conponent of

claim?7, whereim. trmelﬁmmmdrbﬂowasnfg@ﬂwoh@e@fcﬁh& wibreinlthesub Atk 6aipelitst or
processi ng conpone eaApauo oranr’qmmnaweherelg the SiOis in the formof quartz.
10. The seni conaa 6 eBEIRE2 CAHEEWS it of claim 9, wherein the
substrate incl udes an A—rlch region including Re, A and O the |layer
overlying the Agrligehfehi@br prbdessink6mpdadt &Qﬁﬁ&&lpwrem%%ﬂ R daoppgnent  of
claim 10, wherein the A-rich region Is reaction fornmed, by reacting the
substrate with GRPEEOREREAf ni ng species. 12. The sem conduct or processi ng
conponent of claim?7, wherein the substrate corrpri ses SiC. 13. The

sem conduct or o] ssi.n C onent of ¢ he substrate
corrprl ses a Si pl % @gebsg%lf/%d]\lﬁgoé I e |c?n|1p((:)3€r1119?t2}a}mls V\Qereufeﬁedsgnt o SiC 14. The
sem conduct or processi ng conponent of claim 13 wher ein the substrate
further conpri SZQSTl?es%lgn@@rbz%ye%mggbﬁﬁﬂ’ohéﬁ{(ﬁglaﬁrhf}wﬁlre]&hgab@dy 15. The

sem conduct or processi ng conponent of claim 7, wherein the substrate

conprises C,

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

composition comprising mainly YSiO; s.

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

includes YSlo 502' 5.

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,



predom nantly in the formof graphite. 16. The sem conductor processing
conponent of claim7, wherein the substrate conprises al um num oxi de. 17.
The senm cwoduaimBspr ocessi ng conponent of claim 16, whereruskévs/osessst r at e
conprises anodi zed Al alloy, or an alwm na ceram c body. 18. The

sem conduct or processi ng con‘Bonent of claim1, wherein Re is Y, La, Nd, Cd,
Pr, or conbi nat e HoRPaeHs chameperssestals, ot bREics dummy wales ishigjdserifponent  of
cl ai m 18, wher ewaferiReddies, ciftile®fd rodhe sem conduct or processi ng conponent of
claim1l1l, wherein the a = 0. 21. The sem conductor processing conponent of
claim1, whereinthe a =0, Reis Y, the conposition conprising nmainly YSiq
3.s. 22. The seth dbhuBceHsECyPEcEsas qegrwerptirn . vherea theiproc@side compmengi n t he
conposi ti on f uri efgld Wi YRESsingDoRpdhbhe ublize®id a probsisEaba] & Bebusd ingRI 0CESSi ng
conponent of cl %Iimrgon hctv}h%gereailtnt.t he | ayer has a thermal expansion coefficient
at roomtenperature not ‘Hore-thin 30% di fferent fromthe substrate. 24. The
sem conduct or processi ng conponent of claim 23, wherein the difference is
not nore than 2Q% ; ' - [ - of cl aim 24,
Wherin the. di for Sasmer s Rk B RRS RE AR ARSI or

processi ng conpBfEiiens ermPatey| electeddnat ths Foupsensising o gaferiyldeerfprondrss i s a

bat ch pr ocessi ngspeivpGngsiscepdrs, inje@d, dandiarifafods @6 ®dr Rgrds, ahbdr Ofierd,  €at i Ng

mul ti pl e sem conduct or wafers simultaneously. 27. The sem conduct or

processi ng conponent of claim 26, wherein the batch processi ng conponent is
sel ect ed from a30gAdushog efipsdcessingizf leaft onesephieqndustek weferscompusintzi cal racks, furnace
liners, process [bddb@ st leadBERMmTokdlASMR e intoRAER S aPpardnld) tRCdesfion %ﬁ'c{rit&ses’
dummy wafers, shields, pins, wafer, paddles, cantlllgever rods. 28. The

seni conduct or d?%@%?%? 0 %‘Ffﬁf)ﬁ’{%‘?ﬁsmgf°“i?P‘§Ptrﬁhi§en’\Wﬂ‘éjP‘§PrrPr‘t°Ffém%ﬁ°6’€@§’§i ng

conponent is a levingrneutpesiidice pmpdesesi cogpasitnpitmethd growptebdslsdgat (ire rare parhcessi ng
tool for treatiggeandiNLCoSETWRGRLIRCE 9T LG, £ atﬂ)\ﬁ&f@ieg b oy 6x  The

th
seni conduct or processi ng conponent of clai m 28, erelin e single wafer
processi ng conpOREAtion Lereeh A (Mg Gep IS e Igh 199 Sonkist i ng of :  waf er

hol der s, focus précegiag 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
um,



suspensi on rings, susceptors, injectors, gas distributors, shower heads,
chanber liners. 30. A nethod of processing at | east one sem conductor
waf er, cowproai/mgs4l oadi ng at | east one sem conduct or waeC@nusevs02989
depositi on apparatus, the deposition ®pparatus including a sem conduct or

processi ng conponent, the sem cqnduct ar cessi.ng .c. nent havi an
outer surface %H%PP@Fﬁﬁg9”@8&ﬁﬁ§??ﬁ§%qP§%§ﬂFﬁ%hﬁgﬁﬁggggﬁﬁﬁéﬁﬁﬁﬁmgg (i) a
rare earth oxigde, and (ii) ReAyGQ .5+2y wherein Re is Y, La, a Lanthanoid
series elenment, or a conbination thereof, Ais (Si - Gea), 0.25 <y < 1.2,

and 0 < a < 1.0; processing the sem conductor wafer by depgsiting materi al
on the wafer; &h hém@h%?ﬁghﬁﬁ@ﬂﬁéﬁpégﬁﬂﬁéi%FE$WB@E§§Wﬁ@e@gWE6ﬁ£nt i nsi de

t he depositi onp3gpsdigaldes. by exposure to a reactive gas to renove deposited
species fromthe processing conponent. 31. The nethod of claim 30, wherein
the reactive gas is a plasma. 32. The nethod of claim 30, wherein the
reactive gas i 0.alhs mbibedmftiizl 39ywhewintcleatinggecsrrisd o altss ot et han SH9wHEt r eam
plasma. 33. The,rihod ghiec! @i m 30, wherein the reactive gas conprises a
hal ogen. 34. The 'net hod "of claim 33, wherein the halogen is F. 35. The

met hod of claim 30, wherein processing is carried out at a tenperature of
at | east 3000C41.36he méthed dfekino, weretl cihring3Ocarriath eut eftan ndt heredtep @%iosdid speci es
is selected fro%)%ggg%%gggsconsisting of SiA2, Si, and SiNx. 37. The net hod
of claim30, wAgrein eposi ted speci es has a thickness not greater than
50 nm 38. The nethod of claim 37, wherein the deposited species has a

t hi ckness not gﬁ.eﬁ{egfethsm 'alai%fl‘rlfmﬂere&%leaﬂ[ﬁgas &et-hod afd néndtetnad @) lovdagr ei n
cleaning is carrjed out after nmultiple |oading and processing cycl es. 40.
The net hod of 6?%?%?%@%”§h%rein cleaning is carried out after not nore than
50 | oadi ng and processing cycles. 41. The nmethod of claim 40, wherein

cleaning is cangi J I Fehddfibh dpparkt@AiniBoafhie clidkR E8m HeNg
cycles. 42. Thégﬁggﬁggaggc%ﬁgpgg%ﬁ, mhgéein %)%anin%_ﬁ% ca?riedloyt after
not nore than EOup epawstiag ol Y DyPprEds s iR pPBajRysgllasma spraying apparatus, or sol-ge

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) ReAyOy.sizy, WhereinRe is Y, La, a Lanthanoid series
element, or a combination thereof, A is (Sir, Gey), 0.25<y<1.2,and 0<a<l, 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

appar at uswopb@sssg pr ayi ng apparatus, or sol -gel coati ngcapsasoatesss 44. The
met hod of claim43, wherein the deposisti on apparatus is a CVD appar at us.
45. The nethod of claim 30, wherein the nethod is a hatch ocess in which
mul tipl e waf er 5l dpewtiekasaf daypat Hasein e ePrPALOd SPUEFEi ﬁm%%%%?%GUS and
processed. 46. The nmethod of claim 30, wherein the conposition conprises
the rare earth_oxide.. 47. The pet | Al 0t re earth
oxi de conprise§l§%?W¥ﬁ Oﬁfg:gngﬁ“ﬁ%%?ﬁéﬁﬁﬁ%ggg e?ﬁgggk%he ﬁ%?%%ﬁ of claim
47, wherein thenthapeogdst h oxi de conprises yttrium oxide. 49. The nethod of
cl ai m 30, wherein the sem conductor processing conponent conprises a
substrate and a | ayer aqverlying the sybstrate, .1he |ayer.hei formed of
sai d conposi ti &h.ThgpaterRoghef %ar’mg%éi“ﬂ‘er?"& e?ffpeﬁﬁt?‘fx#ﬁﬁong’nﬁ%t‘i{tr ari {égof

sem conduct or wafers, conprising: a substrate; and a | ayer overlying the
substrate, the er ri.si.n fi-Lal t ik SQsSt i ng of
(i) arare earf% oX|1 i gaggﬁga1??}%&%%H%$?%%%%Qm%ﬁgggfﬁﬁﬁgh?§£§2&ia, a

Lant hanoi d serﬂe@@@ﬂ@ﬁ@ﬁ@gM7WﬂaoﬁéﬁﬁzﬁﬂPPﬁﬁm@hereof, Ais (Sii-a G ), 0.25
<y <1.2 and 0 < a <1, wherein the wafer boat has a plurality of slots
for supporting a plurality of sem conductor wafers.51. The wafer boat of

cl ai m 50, wherein the conposition conprises the rare earth oxide. 52. The
waf er boat of claim51, wherein the rare earth oxide conprises yttrium

oxi de or | anthanum oxi de. 53. The wafer boat of claim52, wherein the rare
earth oxide conprises yttrium oxide. 54. The wafer boat of claimb50,
wherein the substrate conprises a conposition selected fromthe group

consi sting of silicon oxide and silicon carbide.




