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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, pmﬁcularly including batch processing utilizing hoﬁiontal and vertical
25  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
semiconductor precessing 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
30  in thickiess of the deposited material. Accordingly, after numerous processing cycles, a eritical
thickness is reached, the film siress 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

35  specified number of processing cycles. Given the cost of semiconductor processing, tool downtime is
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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 ReA,O, sy, wherein Re is Y, La, a Lanthanoid series element, or a combination thereof,

30 Ais(SiraGes), 025 <y<12,and 0<a<1. '

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
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Accordi ng to anot her aspect of the present invention, a nethod for
processing at |east one sem conductor wafer is provided, which includes
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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 simulianeously 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 Jithography 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, baffies, dummy wafers, shields, pins, wafer paddles, and cantiiever rods Of the
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25  providing mechanical support of the component. Optionally, the impregnated silicon carbide

componens 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, al{erative techniques such as pressing may be utilized. Qther 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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25 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 (.75.

In the Re-5i;.,Ge,-0 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;AO; and Re;Ax0;, respectively, as well as ReAy O, s and ReAQ, 5, respectively. The foregoing
formula provided above generally indicates a blend of components Re,05-AQ;, Rex05-2A0;, and
Re,0; up to 100% Rey052A0;, (corresponding to y=1).

According to specific embodiments, Y, La, Nd, Gd, Pr, and combinations thereof may generally
35 be ut_ilized. 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, a2 may be z¢ro, such that the composition is entirely silicate-based. This

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



deposition furnaces (discussed in nore detail below). Here, turning to the
conposition of the layer, a particular rare earth silicate/germnate is
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be utilized. In Re is or conbi nati ons
Dhercof | Sporitbn Py b SRR BT ER oo oe TR P Fpa b wii | o ¢ he
conposi ti @hpmmlyaﬂpedeaosslpd CYaL grindppiramateicedE Vidand &iv prasaited VPesprarigt e bl end, a
nmay be Zers&<gel§ osdssetolwaaee rhlht QB purisy oetﬂueguahycoa:nhlcwra- based. This

parti ar enbodi nent e advant agequs for. certaj atlons in which
t he 33% c BharTeEr (S’FYW?%& ﬁ@f\'%U%? %ﬁ%@“‘q’q’é"a‘%’? & &% ng

envi ronnerﬁienemﬂy,Qlehsqrtlasvﬁuclmssgethmamwﬁbmﬂ@mﬁon*gruw@%pmdnd@amr elative to

si | i con- ¢ QRbdaimahts) the mﬁ%ﬁ%ﬂﬁl&mﬁﬁﬁﬁﬁﬁi&&ﬂm&%ﬁﬁ@&ﬂ@ﬂ offilohtt:Ghiddt oreMbodi ment ,  a

is zero, Reis osi ti t he d| S|I|cateform
yttria sil 5‘5’%"8“““(@@"?’6?% w&% %t)"%mf—“lélrﬂ;gm‘\%ls gF"f‘nlimwgtf’ “‘ﬁ‘hj ority phase

of the | ayetun. dndeddecertiin egibpdincats bave Byspthickuessevithin engeofabes 5a H 39 pmay i ncl ude t he
nmonosiiki CatcRasdbduPioB Moyt triumsilicate, as well, YZSi B (YSio, 3Qzs).
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| ayer Has a thickness within a range of about 10 mto about 500 m In
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| ndeed, certain embodi nents have | ayer thicknesses wthin a range of about
50 to 300 (b*xmd by lfsctlgth gﬁr eé@pgwﬁqcu\g@e che may be reacted at hlgh temperature

(e.g., above 300 °C) to form a the A-rich region, preferably gradually increasing in Re content through

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 silicafe/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%.



Surface preparation for the overlying coating includes oxidation of the
substrate to inprove adhesion, as well as surface rougheni ng techni ques
(grit blasting, chemical etching). Post coat annealing may be carried out
to |rrprov and/ or appearance (e.g., oxidatio [ a white
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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 .pmcessing) 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 continning 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
Teactive 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 nevtral 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



mat ched t hernmal expansion coefficients with those of the deposited species
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Examples

25 Coating compositions according to various examples are based on yttrium silicates (Y-8i-O
system), particularly two basic mixed metal compositions between SiO; and Y,05:Y,8i;0; and Y,SiQs.
The two phases cover a wide thermal expansion coefficient range from 4 ppm/K for ¥;Si,O7t0 7
ppm/K for Y;8iOs. The yitrium 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 8i: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,05+ Y;5i05 compositions. In addition to Y-8i-Q
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.

Plasmna etch tests for ¥-8i-O compositions were conducted under two different conditions,
35  fluorine and chiorine plasma tests.



sonetines referred to as a furnace, having heating capability. The deposited
speci es may be any one of known species utilized for sem conduct or
fabrication, including silicon dioxide, silicon, silicon nitride (SiN,),
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80: 20 Y2Si 20y: Y2Si b conbi nation as shown in Fig. 2, while the CTE of
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di fferentygonditions, 35 flyprine and chlorine plasma tests. WO 20061023894

PCT/ US2005/ 029889 -9 Fig. 3 conpares etch rates of various materials under

3 dif erei{;%J condi tions, namalé (i) 300W RF plasma, CF4+02 1.5 sccm 270
aATuEy tenperature - 1Y

nmbar (ii) 300W RF plasma, CF4+02
80 Y,8i,04 20 Y,8i0s 1.0
SiC 16
ALO; 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
(3.4scem), 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;Oy and S5iQ, as shown below in Table 2:



3.0 sccm 380 nbar (chanber tenperature -190C), and (iii) 575W RF plasnmg,
CF4+02 3.0 sccm 420 nbar (chanber tenperature -230C). Al testing was
carried out with zero bias, duration of 10.5 hours. 5 No etch rate or weight
change coul.d b sured for any of the yttriumsilicat i ons as
conpar ed @82gq6§ﬁ?r§$$cant etching of the fused quartz, %%‘gfs%ﬂgﬁ D-SiC

Fig. 4 conpares etch rates of fused.gaartz and standal one Sic at 3OOW
CF4+02 at two different flowrates of 1.5 sccmand 3.0 sccm as a function
of time. Overall yttriumsilicate conpositions did not show any wei ght
change or significant etching even after 50 h of etching at 300 Win CF4
based 10 fabedri ne plasma, while quartz showed 37% wei ght | oss, Si:SiC 25%
wei ght loss and CVD-SiC 1.5% weight |oss. Further testing was done to
conpar e chimprei ne pl asna Bah@hte (@dirst ance, under the follow ng conditions:
power 80 W (150 fwd, 70 return), 250mTorr pressure, flows of Ar (3.4sccnm,
Cl2 (24psikgg 1.2sccm) and BGyg (20C supply, 1.4 sccm), bias of 4.90 V,
duration 7 hrs, 46 min. The yttriumsilicate 15 conpositions were found to
have si gnSF fjantly reduced ety ? rates conpared to A1203 and Si C as shown
below in TAHPe 1: Table 1 San%' e Etch Rate (mhr) YAG 1.6 20 Y2Si207 1.7
80 Y2Si 207/ 20 Y2Sib 1.0 SiC 16 A1203 6.5 Another round of testing was
done t#& c8hpEk® V:¥Pi ne pl ashd etch resistance at a lower bias 25 level,
under the follow ng conditions: power 58W (99 fwd, 42 return), 250niorr
pressure, Yisimws of Ar (3.4setl), Cl2 (24psig, 1. Zsccn) and BC13 (20C
supply, 1.4 sccm, bias of 350 V, duration 7 hrs, 8 mn. The yttrium
silicate g@epmEsitions were faypd to have significantly reduced etch rates
conpared to A1203 and Si2 as shown below in Table 2: WD 2006/ 023894

PCT/ U8200§/§g29889 -10- able g,Sanple Etch Rate (mhr) YAG <0.2 Y2Si 207
<0.2 5 80 Si 207/ 20 Y2Si 06 20.2  Y2Si OB <0. 2

5i0, 82
10 ALO; 34

While embodiments described above have focused on rare earth silicate/germanate
compositions, another aspect is directed to rare earth oxide compositions, (substantially free of 8i 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., Y;0;, 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 ytirium oxide

preferentially over lanthanum oxide.

Further, while particular substrate/layer combinations have been described herein, the entire
20 struciure 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.



Y metal <0.2 Y203 <0.2 Si2 8.2 10 A12C3 3.4 Wil e enbodi nents descri bed
above have focused on rare earth silicate/germanate conpositions, another
aspect is directed to rare earth oxi de conpositions, (substantially free of
Si and éz V\/?i %h replace the rare earth silicate/gernmanate conposition
forming th2WME ayer. O the rare earth oxides, sPtApU2WNPHEE may be
used, in which a rare earth elenent.gr. elenents are in oxide form 15 free
of non-rare earth cations. Lanthanum oxide, e.g., La203, and yttrium oxide,
e.g., Y203, are of particular interest, given their robustness and chem cal"
stability in hostile and aggressive clean environnents (discussed in nore
detai |l beHaMS: Certain enbodi nents take advantage of yttrium oxide
preferentially over |anthanum oxide. Further, while particular

substrat e/ | ayar AGeiEndvdibr RetsssilgéRpdaat Bonipaisieef | bed herein, the entire 20
structure of ta@&s&%%?”e”t may be formed of the |ayer conposition, that is,
monol i thic conponents™ may be formed of the rare earth silicate/gernmanate
accordi ng to GiRerenBlsEs hesibstay the faye comprivinga spmaAqsitios RpA1Eseep ¥BAIN Bfds t 0 anot her
enbodi ment . VWAELA) @ Lanfaid@ skriehiélénet] or @ caabiation thbredf] Oy 6%, 6¢.), g Ly €12t he
conposition hergin is that which forms the outer surface of the conponent,
whi ch surface 1's exposed deposition and cleaning operations as discussed
above. 25 The above-di scl osed subject natter is to be construed as
illustrative anghdiethicdn@ifiof préckdsivPoompdAcht biitRim RRRAMAacieskat 15 are intended to
cover all such nodification, enhancenents, and other enbodinents that fall
within the scope of the present invention. Thus, to the maxi nrum extent

al | owed by | aw Thesemicopdugiorrreskssingwompanent efiglain 2, wherein ydnereater than apaut Gt er mi ned by
t he broadest perm ssible interpretation of the following clainms and their

equi val ence and,shall not be restricted or Jimted by the foregoing detailed
30" dencr 1 pti o THEEBRROSA TP RIS bR LYBD » Bt B 87, 190 2 e

semni conduct or processi ng conponent, conprising: a substrate; and a |ayer l

over | yi ng t _he 59 @K%%Eﬁi@&&ctoﬁﬁ?&e!siﬁé’&&p&%&fciaﬁi i?Ghe?ein%QBiPsQ&iaﬂdei?o.EﬁAYQl- Stsy, ;
wherein Re is Y, La, a Lanthanoid series elenent, or a conbination ther eof,;
l

Ai’s (Sit., Ge,), 0.25!5y ¢ 12, andO<a<l. 2. The seniconductor processing

conponent of &l @bersendicondvaer @ocessiyg dospdnasef clainet whsreindy, is [dsa harsabont €.@15duct or !

processi ng conponent of claim?2, whereiny is greater than about O S. ‘
7. The semiconductor processing component of claim 1, wherein the substrate is formed of a

composition comprising at least one of 8i, C and Al

8. The semiconductor processing component of claim 7, wherein the composition comprises
5i0,.

9. The semiconductor processing component of claim 8, wherein the 8i0; is in the form of
quartz.

10. The semiconductor processing component of claim 9, wherein the subsirate 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-8iC body, wherein silicon is impregnated into 8iC.



4. The sem conductor processing conponent of claim3, whereiny is greater
than about 0.75. 5. The sem conductor processing conponent of claim 2,
wherein y is | ess than about 0.985. 6. The sem conduct or processing
conponent 5, whereiny is less than about 0.975.

sem cond W@&ngﬁjﬁs@]@sm ng conponent of claim1, wherei rrctTﬁlészgq;@ﬁsfgat eis
formed of a conposition conprising.ai.least one of Si, Cand Al. 8. The

sem conduct or processi ng conponent of claim?7, wherein the conposition
conprises SF2. 9. The sem conductor processing conponent of claim S8, :
wherei n the Si @2 Thesemipontiyer frgrsyingfompapara piciaim IBOwhekinaheséragdntierct or processi ng.
conponent of Céoﬁb&&slmﬁ&éo%%g%ﬂtéﬁﬁlé%ﬁ includes an A-rich region
including Re, A and 0, the layer overlying the A-rich region. 11. The

sem conductor processing conponent of claim10, wherein the A-rich region is
reacti on fornmeth Tisemiemdictongiodhing Smbsitn aftchiovd, Wherdmhdlebsgcotdomprisesily speci es.

12. The sem conghiehohy RUREERS fegmeoPONent of claim7, wherein the substrate'
conprises Si 13. T%e sem conduct or processi ng conponent of claim 12,
wherein the substrate conprises a Si-SiC body, wherein silicon is

i npregnat ed i n16o THi semicdMlcROfH G SRBDHonEIE cldfsPT) BberdidBAB A rate chidiprkds. The

sem conductor processi,ng conponent of claim13, wherein the substrate

further conprises a SIC CVD |l ayer overlying the Si-Si C body. 15. The

sem conduct or processi ng conponent of claim?7, wherein the substrate
conprises C, m E'ﬁh)s&iu&amictoyprbdasshb&:mf)@émnfaingmamietnaae sibtrate EhiEprisee M conduct or
processi ng co n the substrate conprises alum num
oxi de. 17. Thggggﬁgggﬁg &%§?ﬂ$¥%%%@§?ﬁ%'conponent of claim 16, wherein the ‘
substrate conprises anodized Al alloy, or an alum na ceram c body. 18. The :
sem conduct or ¥ @RASHiLAGcHOTRIRREfomPinert bkl | wherdifRead Y| LBNd Gd, M orLa, Nd, Gd,
Pr, or conblna&ig mﬁ%per of . 19. The sem conductor processing conmponent of |
cIa|n118 wher € 20. The sem conductor processing conponent of
claiml1, wherein the a = 0. 21. The sem conductor processing conponent of
claim1, wher ejo Thd\emiBonduclr priRBssinScoMpontdd 6f claGOTEPRRIefniRO R YCONPr i Si ng nai nly |
YSi B.s 22. The seniconductor processing conponent of claim2l, wherein the |

conposition further
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 YSiO; s.

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

includes YSig sy 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,



i ncl udes YSb.5M2.5. 23. The sem conductor processing conponent of claim1,
wherein the | ayer has a thermal expansion coefficient at roomtenperature
not nore than 30%different fromthe substrate. 24. The sem conduct or
processi ng conponent of claim 23, wherein the difference is not nore than
20% 25. The sem conductor processing-conponent of claim 24, wherein the
difference is not nore than 10% 26. The sem conductor processing component

of claim1, wherein the proce S|n IS a bat rocessing
conponent, uti | FEEEYIH PR eﬁf@ﬁ‘g eﬁeéﬁf glg%rﬁ’%%ﬂe? w?faas’%ﬁkgi Pfre

sem conduct or Mﬁ@v@mﬁacﬁﬂ!ﬁ’faa‘ﬁ‘éousl y. 27. The seniconductor processing
conponent of claim 26, wherein the batch processing conponent is selected

froma group COBSifll-Rdador rméaﬁ% ﬁhﬂﬁ&éml’%&éﬁﬁe Somphiggnace liners,
-13- process tupes, . process

S estal s paf f | es,
dt unnywaf ers, shiF 812 f*fﬁPFFé*““%&?ﬂé‘Fw“‘ﬂ%@i“é’Wﬁ&’éHﬂ?fﬁ%?“ﬁ‘aﬂ% 28. The
sem condijctor pF*@@@é@iﬁwgiﬁt%h@@nent of claim1, wherein the processing
conponent is a single wafer processing conponent, utilized In a Processing

Sen conduct of - prptmeRlafhte oS8 ARG Qi By Rn Bl b 7T TOE e
processi ng corrpB’ﬁ“éﬁTg‘?”g‘g'gﬁg %&gg?r‘?‘g?ﬁ“{“ﬁ o™ 86% ?‘T’PF 8% waf er hol ders,
focus rings, sﬂ%‘éﬁ%‘ﬁ“@mﬂ%ﬁ‘s‘mﬂ%ﬁ%‘ﬁ%ﬁ ShP"rFf‘E’EdFGhﬂslbﬂTb‘H@ distributors,
shower heads, chanber liners. 30. A nethod of processing at |east one

sem conduct or wa( . Emm@g@ﬁﬁgm&qgu@mh@gﬁgt@ f@st one sem conductor
wafer into a deposition a aratus including a
semi con%ct or E&dcsﬁ“é %9"""" ""gﬁ‘?ﬁe" :pfﬁggeg%ﬁ?n@eyﬁat&*ﬁg PR SEEPh G conponent
havi ng an outer m@e#@a@@mmﬁrwwmp@mmS@icﬂﬁwww:@aeﬁmmﬁ sY, La, a
Lent hanoi d ser i ésig@b@asile ciprisy BONH k-pathergiRelid 15 L ol anhdoii sxiésSi r ., Cres},
0.35 5y51. 2, anqer&ﬁg@aém&m&mﬁsfo&ﬁ@g @%ddaeyseﬁnmm&quqtaor waf er by
depositing materi al Tt ea?&ﬂ\hagml he.sem conduct or
pr ocessi pg conpBREAts nmﬁ'e%,\%e 5&?’[ e e exposure to a
reactive’ gas to“lﬁgﬁﬁwﬂ%ﬂﬁdwwws@%‘é?@%@‘wg‘% @“%F@E@??Y?Wsﬁﬁrrponent 31.
The nmethod of clogireatiBGas tyvireavedeppsitel ecice ot thepoosging comgongot.pl asma. 32, The net hod
of claim 30, wherein the reactive gas is it substanti ally neutral gas
produced from EoEt hod of claim 30, wherein
the reactive as@&%ﬁﬁe@é{egﬁﬁﬁﬁgﬁ%ﬁ%mm%ﬁ% rret hod of claim 33, wherein
the halogen is F.

. 32, 'The method of claiim 3, wherein the veactive gas is » substantially neutral gas prodused

from: a downsirearm plasme,

20 33, Themethod of clait 30, whersin the reactive gas comprises a halogen,
34. The method of elaim 33, wherein the halogen Is P.

© 35, The method of claim 30, wherein processing is carried out at & lemperature of at least
400°C.

36. The method of elaim 30, wherein the deposited species fs selected from the growp
25 " consistng of 80, 8i, and 8N,

37, The method of clalm 30, wherein the deposited specios has & thiskoess not greater than 50
Him.

38, The method of claim 57, whersin the deposlted species has a thickness not greater than 25
val



—35. The net hod of cCl al m§0, wherein processing is carried out at
al enperatute of at |east 300C, 36. The nethod of claim 30, wherein the
deposited species is selected fromthe group 25 consisting of SiO,, Si,
and SI'N,: 37. The nethod of clai-m 30, wberein the deposited species has a
t hi ckness not greater then 50 !'M 3814 The met hod of claim 37, wherein the
deposi ted speci es has a thickness not “greater than 25 -14- 39. The nethod of
claim 30, wherein cleaning is carried out after nmultiple |oading and
processing cycl es. ThGhethobEotRI0NGHEre blesih il i Ent B GRBHIMAeAAI Ng 1S carried
ont after not rgmglp 11620 | oadi ng and processing cycles. 5 41. The net hod
of claim 40, whef'ern ¢l eani ng is carried out after not nore than 25 | oadi ng
and processing cycles. 42. The nmethod of claim41l, wherein cleaning is
carried out aft erd. Htmetmivtclimwitoin blewids ngricbmdiignoees derig ledel es. 43. The
nmet hod of el si m 3QpdliesSbd, t he deposition apparatus is an apparatus chosen
fromthe 1 Q group consi st hg of a CVI) apparatus, PVD apparatus. plasm
sprayi ng apparatus, or eel-gel coating apparatus 44. The nethod of claim
43, whereln the ﬂl’eb’?ﬁé‘i‘“‘ieh?dd'ﬁd%ﬂaw&?’é}ﬁl‘*ﬁ“%g'&“W“‘é‘ﬁﬁ&?@f’fﬁﬁm Wipadinghe et hod of
cl ai m 30, wherei mipl@supdytdd i s a batch process in which nmultiple wafers
are | oaded together into the deposition appar at us and processed. 15 45. The

nmet hod of claim e S 0 SSI onent conprises
a substrate andngPaye%r %\’/aér? wm%m 'Eﬂm%lg% '%ri a m e gﬂ/‘é?"g@% ng formed of

sai d conposi ti ondgrpeesne Ggter boat for supporti ng a plurality of

sem conduct or wafers, conprising; a substrate; and a | ayer overlying the
substrate, the Ia:vemmccmmammw&mdéﬁmsnmmﬁi,%@pmﬁsmm&mm a 20

Lant hanoyg series eI en %ﬁ&ﬁ |on SJA=To) u§ Leo Go',), 0,25
-4y 51 and 0%5734 wher el 6‘0 I‘gm &’wﬁmﬁ’raﬁ %y of slots for
supporting a pl UF%WFW eci rreonduetor vvafers 48. T| | e waf er boat of
claim47, wherein the substrate conprises a conposition selected from the

group consi sti Ng 40 frashdubeePaia i, ifrmid dbehibrPRraRf DiNd Pappadaie,

45, The method of claim 30, wherein the method is 2 baich process in which multiple wafers
are londed together info the deposition apparats and processed,

15 46, "The method of clam 30, wherein the seralconductor processing compontnt comprises o
' substrato and & Jayer overlying the mbstrats, the layer being fortned of sald composition.

47, A waler hoat for supporting a plucality of senmeonduoror wai‘ﬂrs, comprising:
8 subsirate; and
. a layer ovorlying the substrate, the layer comprising ReAyO) s4sp Wherein Re iz ¥, La, a
20 Lanthanold geries elemont, or'a combinaiion thereof, A 18 (8, Gew), 025 <y £ 1.2, and 0 = a
. <1, wherein the wafer boat has aplurality of alols for supporting & pharality of semiconductor
wafers.

© 48, The wafer boat of claim 47, whereln the substrate comprises & composition selected from
' the group consisting of silicon oxide and silicon carbide.
25



