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present disclosure is generally directed to silicon

recrystallized silicon carbide bodies having a high
electrical resistivity. BACKGROUND ART The

sem conduct or device industry continues to nove
forward at a qui ckening pace driven by the need to
produce snual |l er devices, particularly driven by the
need to produce HEHREGBTIVEBSSIPEONWARBIDE Thi s has | ead
to the continued devel opnent of snaller devices
produced on |arger wafers, which naturally allows for
aegmaaneriEnDinber of devi ces per wafer and thus

I ncreased production. In addition to the novenent

t owaTtksprgenodiselssierpe@falldtbvdtad @ssilionm chrbiflagediesyvad @rtisylarts dineted
el libeB $1i@f GrolPVIaRGh MM Lo RaL &R Pr ocessing to
singl e wafer processing (SWP) technol ogi es. Many
fabricators have found that a change from batch
PAEEEBSUMGARD si ngl e waf er processi ng enabl es i nproved
control of the devices nade on each wafer. Moreover, a
chandeke stipmiugiat deticepndatrp eogiintegy ta v SN ard @t aabickenipadesciesn by
wahen totpﬁ)\dﬁé falldf ddvical JafiiSBarly &ﬁz@tﬂfy@ie Agh ¥ prob@@ﬁ&yfs &vices per wafer.
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Accor suc onents ave | nprove
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@ur beoh brioteysing plat oo srpBtherdfird allows fanritalors otohydlexitdlonip onessing welerel
tLheawalars being processed. As such, the industry, and
particularly the SWP industry, continues to denand
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silicon carblde body accordlng to one enbodi nent. FIG

Zrirs prsEriemor bartir DRAwstasat i ng a process for forming a
recrystallized silicon carbide body according to one

e nbodhdpRdsdnt distB@reBLbedbttet ﬁ&erﬁ)aﬂrﬁndﬁt@ halkenaansy i adventds R
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Refer a f|OMIC art is illustrate

pr OVi Ié’,!e g %%V\L %&@%‘?H?UB% qro(g?smoh &rméng a recrystallized silicon carbide bogy

according to one embodiment.

FIG. 2 is a flow chart illustrating a process for forming a recrystallized silicon carbide body

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

S1-

and particularly directed to PCT/US2008/081555



10

15

20

25

30

35

recrystallized silicon carbide body according to one
enbodi nent. The process is initiated at step 101, by

W@ o0vbiosEsmy coar se silicon carbide particles w pdI/i/52068/081555

silicon carbide particles to forma m xture.
Typically, these coarse and fine silicon carbide
particles are conbined in a dry form such as a
peyoartiol OF frar PREFERKND MMmdnIMeNTkjowever, as will be
descri bed herein, the dry m xture can be made into a
wet  meptit @ FISUG hifl@sScha: iSilltd 4t thatiAidEs@ipiedd @itorafng @

I;@céfgt?ﬁhzgd snl%é/n cg}gldei% E{J a%giﬁ tog)gere'ﬁib&%%ﬁt %ﬁe%?ocgé i§ Blftlhtp(f“gi Jte%rl]OI,

even
Péff’i‘qb?“lnéi"ér@e st CFg?erPé‘fl?l‘iﬁ it fneglieop Fﬁrk&‘ﬁ ﬁar%“éFF Blf?ﬂ‘é BEaY-
Vyeically, these ¢oyisd aadl firie ZiBiton OIbido P@GBS 8¢ colnhingdef Bineipesuttos ¢ prevder,
WEHAUE AL | H?)lw@vels thq@ﬁbe‘aéscrthkﬁqel%ln th&ﬁ%f}n&a% th géamade into a wet

part i cles coarse

letl%rG su? sdsl %1.91% n"ﬁqr ?ormeXlon ofa leture h%vmgs lblmoc?a? rAmc 1@5 S17€ ?qs%llbutlon or

par e an average p
A ﬁma%wwls @ZWSEIP‘élﬁ%f.“ﬂFﬁeséﬁ é)rrémmﬂ P ﬁ’!‘?ﬂlt C,arbtdh@dwear age
partilichen so@e. of the coarse silicon carbide particles
is greater, such as not |ess than about 40 mcrons, or
not llrﬁ*%t‘érertcb@ 'fhe @&QQ!gg alﬁge s@e&ff @19 §hco@crarb%¥§clﬂlcﬁggenérﬁl§ $he tc&h@@
rlﬁ 0, car 1cP aj gav an ayera paftl le 1 ofnota]fs % ab gOOrrrl-} Cnar]fkgl r‘lje
BAFE FETES WL &VaH %f‘vé? éf)r & "RhiPeh g e af Py
dokedimgettheayaageritialh sestot tB@f@armSélw@ pagbide\pjirtiies FSéE?ﬁi@@PChtabnot lre
MALHAG 80 Pidbs] & he@ leSitzRaboit 66 Hieroils o eveSikol ek 0n 4Baut i rel@ons. Still,
(ga}sg %11%%11 ﬁl%%gﬁ(ﬂ%ﬂeé })é‘z/e aB B/%ra 5 p%cles\)lrhlclh ‘ée%}alfyﬁﬁ hoq g(cee about 300
par ave an average part e Size I's less
Pﬁﬁﬁsthe average particle size of the coarse silicon
carbide particles. In particular, the fine silicon
car bi%de ropetta ted apsageepriicl siveerf Giniing vibqorgedide agricies lpaergljyzte fine
tsinah cairlﬁdel'ﬂﬁﬁcleg heainQierdeh@nicia aulat inads thadthe dvlige pMRIcAGEO T the
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SitnttddCs0dh tGahdYati@esRadetally Mk @Sn dvSradelsid wihh a raagb®Bwbh aourtoh @nicrons
RAf L floes.general ly have an average size within a
range betmeen about 0.1 mcrons and about 10 m crons.
Iaﬂ ds rge eS ] Oqg ! nﬁ[z](}:a%? sglg%rcgr i e?}ia!"tllélgsgag & 8 F}lpl r(1:I cearb d?r%atrtlﬁ‘ élac%g be
\ﬂmr@bhled vitharapefiagtsieedsiligen darde|ppreidn todermigitgierdgd aerturec Gensralfygthe
fa@¥FaaR [@rtitl6 4R ChiabrmBdiaxd M(ﬁmllo&?ﬁ:ﬁlﬁlﬁcﬂiaﬁ@ﬂes i 1@ th@\BJuBIME microns, and
%Fett}lpg%lg le§4 ﬂ%dg Iab%ltlt 1561{11 ggrgelg Ith%%o%tfﬁ Ftﬁlgod%l nll&t&gsnth %&B&Qa% sized

an a m Ccrons,
tsﬁ)fﬂ“ &aétll‘ie? arilcéeé gay hve g sHG Y eregepsrisic dlrcomeh as ]i‘oﬁ S q‘?éth?f’c?h‘tub%t
oficrdng, bimpchadaterthax khwnte 8 mictohseor jeveh eqt precthr bitneb @1t Zaaderss. | Sttt gmsuch

Grthol1 S uRAILE hverh &P arBYsi-D G ViferRedR B ddGiicoR VAT RS HRALs bintrhi§
nmiwmm%a%ﬁ1a§ not greater than about 75 mcrons, or
not - gr r than about 50 nicrons, or even not greater
t han about 25 mcrons. Still, in such tri nodal

m xt L(I}'erggllx ngnbg‘?é}hg@)érseﬁgllc(tn ctr‘n%e pértl%@ a]eslfﬁne silicon carbide particles
iiretués redinag e sitiziedisigg paiticuda arg@mntbefdeh phalretihciné®arbegzrained

%ﬂﬁﬁe@& l Ak S&therleﬁﬁ’}sthg H@ﬂre@@ﬁ&é& nol-leﬂ'tlﬁﬁ' BBt 1@%%%&@& Lliyoon
fcargge partl{:}% ét cr rgti,o ' S e l%lilzlrelf’l grge{ger go?l'trent 0 coarg: partlcles sucﬁ thatnhe mixture
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i ncl udes conbining the particles using particul ar
anounts of each of the fine and coarse grained

w@ommposssmt s. As such, generally, the m xture iPCI/USDE8/081555

not | ess than about 10 wt % coarse silicon carbide

particles. Qther enbodinents utilize a greater content
of coarse particles, such that the m xtureincludes not
|1@ﬁl&es hd’ﬁ a8 t2aboul 330 Yot 168 thaR &outls€ 8§86, bran na@ Rautan 8Quvs ¥
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car rse silicon
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gndadueTo wfian about 80 wt % and is particularly within
a range between about 20 wt % and about 70 wt %
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processes, for exanple a slip casting process. As

such, Lhe: r%rwcgtx ol 6d M Sixdd e pgr&qmg%&&ﬁlmgm within the
particles, and otentlalﬁﬁ%()lnterne|ate§art|c es, In
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i norgani ¢ conpounds t hat facilitate suitable sl urry
rheol ogy and chenmistry, such-as, for exanple,
surfactants and
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bi nders. In further reference to formng a wet
m xture, the percentage of dry conponents within the

W@ kapggs4invhi ch can i nclude the coarse and fi nePGI/USM081081555

carbi de particles, generally is not greater than 50
wt % of the total weight of the slurry. According to a
particul ar enbodi nent, the percentage of dry

GOnRaRa itos: 1WMviehinNork BooSimbH, iy ath&ndd0kquig cRak Sithid tha @ not
Wtss t%an%b ﬁtr} %A) 0 asgotggstt ang}) H%\B‘ W@b 9 %Senﬁg lessto/% ab%ut 79 Qtt)o

ter t an’a ccordin er cent age
HGH‘PX/ the BRI REIE CaREcE Wil enlamsip vaya r?”§e ltegy\fs?n@ AR
li@ss3otivan about 5 wt % As such, the anmount of |iquid
carrier within the slurry is general l ynot | ess than
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%haar rf,! per(;‘cesWIca% 1r1|chr1]det r%%ss%sl chrhra caén% n XU S ! hpar‘e%smagb(g lélomb:l-);(a)tlons
B}n sucn as notp fess than a ou %6 V\%l% or "even not
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PO Ciu™ EEERAr 1 PERB: SRR Ry o e Bt 8
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@bpHt 18 dpurs: Af ter shapl ng the mixture to f orma green
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ThevaEith mgm@ge Q6B HinGi@dlhs bodBhrbidEotRX mmgn@tht)da eG@ErﬁSﬂhe amount
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at nospher t een ar atyp I ca f/
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conpar ed too formn ner al

gfe 97 ﬁd@‘é‘im CHPPIAIRY %éelﬂpeat%is ST ROy @‘hc B s
@ehiethagsprbo dHOFE M svemmsgptchbanebdu@ 9 Hivpisika the sublauptdn tamepiot
Heatak: t-haduakout 3% or even not greater than about
1% Referring again to FIG 1 after formng the green
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wo eoobosssua ReSi C body. General ly,

sublimate to a gaseous state and after which
recrystallize on the coarse silicon carbide particles

tenperature is typically greater than about 17000C.
According to one enbodi nent, the sublinmation
tenperature is greater than about 18000C, such as

gr eatetirttefiateddo it ahQPQRRG pidatly, ﬁ&zﬁrﬁosﬂfeﬁ ahRE heathh@ Bon@ RO kas

01o 19 thrgof %:pthagg lgilff¥r6nt %1%1%16%1%pa Wgécéas S. ?E’P%‘ }%t ?rmgl m%s&)ﬂe?e can

ter t
gi” ppset eforqtipdeapedersesang epasev AR egsd u[famic%aﬂé SyitEhifseeY
pree&sert@asat wnsplierintrha@ges, banird fattial«@ g nadld ldsésnAtchding to As:

%M‘Q@Iﬂlar M&hrﬂl%§m5h€re %ﬂﬂe@dn Mlclﬂéssaréan Rick §1§t|ﬂ5t¢essocf1an %tlt 90
about 25 Torr. According to another

%r’é@%zlgﬁem?&erﬁéa{g? 'hg is carried out at a pressure of
not greater than about 20 Torr, such as not greater
t han %@B’B‘ﬁf inpeflitipg foprovigipe BYEROAG coyprisiag wiablelgaes AGtreryens
T@h pases ABy I8UIod tHrdugh (pr desiBeiderinig Seatingp AGaklingto wWhdrttilir e@bodiment,

LRANGE R %‘Q@Maﬁk&@&éﬁ théohI%eF at QH@ oARO tthﬁab&EPz" s&andaﬁﬁﬁjersw e
part ween ab Torr and

BBt e et R P A B ¢ Hs it et
Eppidoait sy 25 nh&2 inthposgheteeangd %ﬁrlmhg dWe)aﬂnl apghecarrbdainans thg flow is
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particul arly nobl e gases. According to one particul ar
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%qubﬁrﬁanm&%%m@e@mmg 0 oéreﬁal;dag{em ciaselel ﬁ@{ﬁgllmaw@enfpl:rgwe is

han about or not
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vol une of a xi mat el rticular, durin
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eviehouM®, greater than about 8 ppm Generally, |ower
concentrations of nitrogen in t he at nosphere enhance
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WG abiosssti on t enper at ur e.

Typically, the heating process is carried out for a
duration of not |ess than about 30 m nutes at the

heating at the sublimation tenperature is carried out

for a duration of not |ess than about one hour, such

as not | ess than about 4 hours, or even not |ess than

akauts 8 cheuimk. bR Bhisdhedt: @rieﬁ’esrbttvit}l £ 70 REBICIIERE hodRss

%an '%SS t1 1&6qgcma§ucﬁ: h got lqéysl?han %&t lho7rhl 11, 0r %l%:] 'Ijerés%ha% XtBlllt(i]?é S& %1 (at
ge en an ours, an

In a ran
t39&5<|> Py ﬁfeftreS@thémfélr R?ﬁﬁ%??%ﬁ Btﬂltm alr?gh'@f)‘fe?. abqfEp fpgm and
higat liE g dno(atf300Km sndmeepysduail wih@d riGf podyh 1 ET Aem bddyout
upd @rc 3§ So0R). amh Le HIRURE mQ i LbN&ALviS MideWAGE: her-grlﬂ Grere

r i near shrinkage facilitates the
foggrrl?ﬁ?ased% g?Tl\sri:“e“é)r net - shaped articles and reduces the

post - processi ng form ng and nmachi ni n%[ oper ati ons.

Gene iy referpfiee P b BepiC @F‘W prRGgReding flstrrageseevakd it RSn!-
abpouly, tB%KeSil hody &6 b pitrédaecohtbrn@girin tdbodyk soggeagf thinf2e0 fReSAGised
RQdy o W nlgmgbe AnleRIre RARD, REndnE? %trog%d?a st ar&@tmd&f@gt er

er than ut 1% or eve
G S R R SR, bRy Pt PR 28 o
steeienlbageerafer thinaboRE I@mbrod| g et grwgr thraaltoitnlgO irg1 Wcpidingitog
haRQRr aBtieenhaksidtbod. hldb@Rchil@Wbnedsuchll ot greater than about
rr@ogp trﬁ)lt %rea%e? gan dllo(lu 'B%Pr&o@e!’vpn ngt grelg rqu Eb%ﬂt%& T% ngtngen

ess 0 resis
F@]@PV%W%‘I”IIY 8t SPeciveian &bﬁ\‘%lpﬂ’éa“ﬂ 693’9? Domzt s, t he
ReSi C body has a resistivity of not less t hanabout 1E5
W cmTatRe8I00y génpraliyries apaly¢ryselliharucarrhoapiroa myltitlidgins.
(RS%ta84, kv E%Mge%fam&ﬁ@of e Siidon &Qﬁiﬁé griaﬁs Wt te®SSC B(Ja@ﬁ né R&xitan
X Egt Ovyrrcl:lg% Sé‘éjﬁ r emg gi{)mentgi §8a jo r}g':l Ql?rlije bo%% Ving 1a?g'%} gra(i‘)ns such

even not e S Han
iR airiey eraip Hes Iyngegssthangpauy 0 B’F“"Ph & RSt @“BEP(‘:}VS T aRE PR
Aot BNEe et Weaitrod b Dipteal) S aWWagapraanstte &b ohid a rdifzd Roddéroibou( 2t

30048 ana NG 6DKiEoRarticularly wthin a range of between
1E7 Wcm and about IE11Wcm (at 300K). It will be

appr q"ﬁe l@gl%%o%ﬁeneral? has %rlfl)lcl:s CO te%tS clori]tgll.fl\i\[r;:; ﬁrba\ég cl%'lseedS p]gn%s %% suclt, qq

herei n were ase
RetiePunErctlphes he REST ©! 158 8’9“ ot el aldesrie gme o he ﬁ@y In
prcaoesiBne o isinht 1454 Gn atopt &vyipd, @il ds yat letshien Redil Gobody

Q@eﬁ n("r:tl leE];I tﬁaﬁ Qd&n %@@tﬁfﬁgaﬂy\ﬁtﬂe B&r&;lt}t (tf Ghe R%o@)&s Qr?rl:m agrfgn%eaﬁegxreen

R R AT s R S R

are bonded (e.g., covalently bonded) within the ReSi C
body Moggvep the S g dtaniie 2 ppHalapdepsty ek asepgtearithap ooyt fd g/cc.
ReSbtler Biidyiming thy @anety &lldsy sudods n@ pe@dr ern dhrans o bve@ @Ogreater
RRMbRARE LveNn not greater than about 150 ppm

According to a particul ar enbodi ment the ReSi C body

has nitr ont e ter
abo u?n tjf%ﬁr reference to 819 ?ornfeg recrés a{ﬂlzed aﬁrﬁ an 36818 ? d%%plcaﬂ}/ﬁlas a tthermaq
ST PL fgr%earré?an et Aisb < sTepia o TR @mtﬁihtn?%ﬁﬁ ﬁeslc body

eontiemtal dosludtyipi o€ dok fryatevhinbdat 28 Waang &, sbha@tavweedicaahbatibolq®e m

%qyrg EO %reé@%&&ﬁﬁ‘c ba-cg as Fae%élmg‘l c@r%gcylwg/%ﬁllr’l Ql‘allg\é bg\ge%n ﬁ)out 20

é stal Il ne structure, conprisi'ng multiple grains.
Bidgeouhdaxpdy age grain size of the silicon
carbide grains within the ReSi C body is not |ess than
aboutWif regargyipo gehppical ppériics of tytReEF beslirsgidhivsshagicaproneftive a
poliie iy st af thd ResiCbasiyh Ha apifcdiats J@dhergl &e ARSdulus biCIptuEIBIDR)
toptﬁe I@e\él%rbg(g/% o g@a‘t@r tl%dh éb%ut 380 I\@I%t Pelrt%ﬁﬁrl @%SQQQ& erl%rQIIy has a

m crons, or not |ess than about 75 m crons, oOr even
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not | ess than about 100 mcrons. Typically the average
grain size is within a range between about 20 m crons

w@naoakssut 200 mi crons. The ReSi C body gener al PET/08208/081555

por ous content conprising open and cl osed pores. As
such, the ReSi C body typically has a porosity of not
| ess than about 5 vol % of the entire volune of the
body Mdrvr & @fea@ama&dabdﬁem) MPE, BRh RAGQShidr Yhat Sod 015 MP@SSevENBN
%rl%gtgtthm? abmﬁ |1 S@MPE u&ccor@iﬁg to Qne il&boﬁl%lergt/hl%% @g Qoltli% QM6E w%?ng [

0

han about
FOEDS P"E‘Xﬁefblfoo Mﬁaeanﬁ?é’gi“ PGy ¢ %Orwaf“ﬁ‘ilaﬁly & “@%\W@%‘f tePAeReynd
abowira. 5 vol % and about 25 vol % and typically, the
porosity is not greater than about 50 vol % Moreover,
t he Ra@dlo(;aub QEhRSi8Bod M @avaaﬁamm & Wlbsaity @@@@iotlyn or&WCHn aSout

q G ccor ¥1g t%) Enae‘ glag)glxr)nlélgt t}% NR) S ReS!&o%rqg rgop eater than about 325
e I men ensi &%/P ess suc greater

tRa ﬁuc%tﬁé‘ﬁftgf cgierghagygbaig 30041Pa. @y e “ﬁ‘cﬁfea‘@fﬁ@ét‘b@\“ Zfohcapﬁ %B?ﬁ’ut
2mbodighs ghe MOE df the RESET bortyeif @itbgngeed iwkdebdn0Merh and about 250
reerystallized article, the ReSi C body typically has a
thermal conductivity of not greater than about 30

Vat t Sf'{a e}r<mal eA Ca(%lsolgn(jc e!}lg: entgcw of t?qug IbodP/ 1S t}{plcalf;'/ tnﬂ e%s% abokltq}ﬁ

has ermal con an abou
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Wt b Atk 5 XTpPica@blelyyot kh @aReSic €7 hody Chaseraly! tharmial the
q{gﬂé H&’lg/ Yelssttﬁ/an WthbN/"@ aﬁd&@@&iﬁw@ﬁfy%ﬁpa @r@@h&we&pdbylﬁﬁ § §/16%C
d zf%o%g Watts/nK. Wth regard to mechani cal
oaB%lf i280F the ReSi C body, suitable mechani cal
propertl es facilitate the use of the ReSi C body in
cer t &1 WthappPPreae e RYIC ednermad josprdingde hrgengisursoviskd ip Bi5t Lirhe
bdRnerdfy chhieisdRe Biv ooy pattsulft @ttalgheiad @tcotdhar aaleuk: 300
lygﬁ)'dmf) ) rtllie aﬁlﬁln% L&ﬂbent%ﬂ%nﬁ%glat%p&g@éd g%ﬁﬂe"ﬂe i bEP R na%

not greater an about 250 MPa, such as n reater
tﬂﬁlé?'?"% &PmZIQBa“I\?P%r %a#““%éli}l@ﬁ"ﬂ‘f’attcargﬁ"é"é*t SélfhafFPéFfeaéFb%ﬂ“tlo‘i@ﬁ"
MRareat@thenidait Agprnoer erencegredivmebdut 25pire TReESIIC i eldyinkas a
VAR Withid kHB REBid RBEGIE win L8V R8RenkOR: NPA afNEoueddo pim. 200
MPa, and nore particul arly within a range of 100 MPa

and %@&rdh@@) the%gels; (Jf %ai h¥ bor&nu&teﬁq@hgtk}e ﬁ%{c ?ﬂls Qe%ééﬁly ‘?ow

nodul us & % not gr eat er bout
35D asé?’érea‘ﬂé%?ba?‘ﬁ%pptno fi&cahByli ??ﬁh ¢ legs Raorn g aé?"t FHE"
Re&ibG1t Homby, nosgrrt thag pl@at3e ppot, hlawnabrmtha@%ut@’wm Fucthroas
RGHken G ﬁ@tce(rodlésh@meda@c@mng B304 plRa of PG. BYORcaIOLithGla@ALStween
t han %bbo 250 GPa. In one enbodi nent, the MOE of the
é@%“ PlS*within ar ange between about 200 GPa and
about 250 GPa. The thermal expansjon coefficient (CTE)
of tHE Iﬁé@lb@y%‘&‘ﬁw id’§le’i‘5§9}?ﬁ SUPIF o7 RIGE G EgRC i REHIAB BT SEpS
Xrtidl@p 1@ 1.in sAglo maprmyedssng devive r Asevrb. ol ReEf bely has igner@Piis odiength,
e, Ra&ilcﬁlegowlc@m BEcI@loRBhH e&weeli&%bdi?ﬁmmtsgé I@ﬁﬁlst han
or. even not .| es a 0

Teagt%w&%?@_}eéessaafu? more ]%aﬁlc a(lﬁarée W%El 1%0% n%mg gEnL%r?h&n tlIJle thlclfness )%or
trieles [gmod aqqyrdgp @theawsw@edplaﬂ?: legepealy (e Wci‘lﬁﬁs ﬁf sschRetge
batas an gale tn o 306l M @e Grtandly aletidkneds 6@ su¥h d@ysBliaCsilidon
cygllaefi)@&esl;segﬁr@famgﬁgréa@r d;a'a Qooﬁi%lnf;f ngfﬁysn&%{ea{&%a@gbm%ﬁ Qr

rocess provid
even not gre ter than about 10 mm.

In addition, to the processes provided in FIG. 1, the process for forming a ReSiC body can
further include forming a top portion overlying a portion of the ReSiC body. The top portion can

include provision of a film or layer of material overlying the ReSiC body, and in particular, in direct



10

15

20

25

30

35

body generally conprises a | ow content of particular
nmet al species. According to a particul ar enbodi nent,

W baomassswi num cont ent of al umi num at ons bondedPai/UBioN8/081555

the ReSi C body is not greater than about 200 ppm In
particular, the alum num content can be |ess, such as
not greater than 100 ppm not greater than about 50
Q&ﬁbtv@tﬁth@ll@m oL T&ﬁ&ﬁﬁo&f)n Jahﬂﬁhtﬂ@lﬁééﬁanlzﬁ St for Skprhleddyl Y,

1mp§0v§1g Einherr]é"l ggat%g ntt tl% u%)%er S ace an cj:duCJb % §1c§8%(9ng¥nd p%t rytVI alt hin a

ween about pm an rdi ng
F?P‘afnl*?é“oﬁ P%@é@@cebfTthP@"mB“ cap fge PEEHBHH EHA f*@lﬁ’lcal W‘bfl’rtﬁ n the
Re Giu@ by aiuding thg eraeirca bil symd c@wpntas spedivs aust nptonghieat verkpidrain

aheutyiBRe REM vo&t RES foﬁ@@n Gt ab&b%ﬁél cerﬁnclda@mldl@%y@ ern%nal

u C h r p

er a se 3% (%LEII? cegg!L el?%n% b%cfy or aj ématlﬁ/%¥ ovrzr et}éesn%‘ﬂﬁg ﬁto Beﬁ%{?’t Ai%lch thi;ﬁop
”Piﬂreonkgme@ilv ool eqﬁtessolfan @elsﬂ‘l% Paditaessufiese rreegt ieRBiCdiodvg t o
tAh@rdak eSS meddinkehiGihe Jop b&tidn YioCalela YreMér bdideRag of tBIYGEice area of

gj%tR\é\ﬁg Qod} Bﬁms%&q fx%?&m@@% %pﬂgt le -Elt"h%n Bgék(g Qr%géﬂ n&@e@s tﬁl ve

I mensi ons suita articul ar appl i ¢ations suc
S VRFEIELUTH Bﬂcu%rrefn}"’@i“@’é‘ theder Pdier vty th% PE e Ris e e
payootssiefig batlevi ce. As such, the ReSi C body has
di mensi ons of length, w dth, and t hi ckness.

Par t ipGbhhi@h bithe t(fp"ﬂ&tl(fn&llrﬂﬁcihﬁé’lﬁdﬁi)d@itl&@i‘%@@ Fuclt 9@ B8Rk film deposition

I’T§J]0§ 1«1 t%lrrll%hﬂ }éo%i?ion p?ohisg) %la’lblﬁ %ﬁ%m ? }%sg‘ Blﬂ)rocageg ckdn %‘(‘?lﬁde foq n d

re particu I'mes great
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Vor gea articul a SS y, the thickness of such

rectystalltZédsi i con carbide bodies is generally not
gr eat er than about 20 mm Such as not greater than
aboutTeFBILqiRf opportiy B gty PekicE T oHEh MEHE gierorD Asiprding fp
agichinbédoirnt, thowvrize thipkios @880 ppitiois gheldss than dbduG 5 rligrors [¥eeh as not
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B S o bSn BEP ke PRHP  aEnR Pl g b O e

drmﬂi ayer of material overlying the ReSi C body, and in

particular, in directcontact wwth the ReSi C body. The
t op poditdnoln, tead phrE@ichi He ati@scaehamiati@havisg @otobitytieys thah Ot of

X RERE ﬁodloyAs sﬁEQ m\ﬁbr@s@y the mqlgaé‘dn i LRl OR Qémi he Wl%

surface and u article flakin

BhedmEr s o P e e St ol R B R ety
pensiprhertienhaicidde ehieadipeEde esteatyinl i ty, particularly by
reduci ng the presence of sone el enental species that
may @ebtiedm Riat Ba ovdipiieeesled that glount@aiprovdss thr firfieg ReSi C

b&g¥alllzIM1c£nQﬁl{£§é ﬂo%c&l;dm to agﬁlep&%gdl&ﬂt %%rdc&glg Mglgted at step
a sel ect sg)r ace

oVlI a mat er |
% ﬁé@@f‘%g 6‘8899[11%}”81‘1‘{ BFKSY ‘{78}&?“ GUPAE PSS ﬁ%f]] Pt V“‘&‘f‘mg
teprepolnd ehyformAgnigun Hn refeqe to ¢y cpof tilicorragydeertglkd apd oy eilidon es
Rabiad p&ﬁ&estttb@&n@h@dﬂtoftﬂf@%aﬁlf:leichlﬁncﬁda& @4 saBfr§caE Paradle@@ asOf

omﬁne 0 e% al%g)(rj rice v'el%ct emko%gnegtorogltdela%{ FI@ qbgddorle%rn 5 (%oartehar?d fine
I Oon can overel le a |pea ter er cent ag é f
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aliodb b&PBeciaed, tohichlaessurd dadinclalb outter8884ge-soed stiva@Rarkid@tparticle

| &SonchBamh AR aimbRERLEAE DY vl BmRNE pRASY 6ll8ds. embodi ment ,
t he top portlon overlies the entire avallable surface

! aye [Fhe Orofl- contaﬁggco%gpu?(g 1¥ ﬁeneraq l' gr?i%orgaglc mat r}ap %ccorod?nﬁ ooarogeI O n
can include cess, suc
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we@x@op5ss41 a vapor deposition process,

process or a thin filmdeposition process. Suitable
thin filmdeposition processes can include for

vapor deposition (CVD) or, alternatively, a spraying
process. According to one particul ar enbodi nent, the
sprayi ng process can include a flame spraying process,
aﬁdnmﬁd ihdliidéd Iﬂéﬁdn}ds suth D bASITRDISDBRY: nigle, IBBr&Qﬁﬁis borides, or
contlb? Jthere%l" )frl ong 108&8590&(1116 Q r%her'r’) rﬁ C%%t%ml% com Qrﬂlg(l o?on <ré‘arbide.
? op % as an

sputt erlng

AVerige at“ﬁliebﬁr%ﬁlé%l@é ell?ﬁodlﬁlﬁit the é%r@“ ‘f’ﬁ%ngfemffﬁ“@r“ci’ﬁ@“ nitride.

According to one enbodi nent, the average thickness of

t he ﬁ@pmmom@Wmmwmymm@WMMEgéBmhamw@@o@@mmﬁwmi@@mmgvﬁnm

Sgl:éﬁil?} @St wlog 5a§edtuta@ra d@b@ﬂgﬁt b20Q oﬂlfﬁleceﬁmsems Ratin h&SiSwkh@an
even not | ess

ano%er em%odl rr;rt] tﬁ ra%{(}l]?n’t 0 e boron contammg compoun { shn%‘p greate t about% 5 wt%,
m Ccrons. ner a tion has an avera e

ﬁﬁP@Wﬁ%@%mWWTHPW0é“¢%ﬁ@%“%@ﬁ%@€ﬁ“&ﬁ@ﬁ?Oiﬁ%hﬁ8WUﬁ§m§ﬁﬁw
ahobt migmran Addin tin@n@ bty find dnécobrepilip@rcirbidapatielss addescabed above.
dense | ayer, generally having a porosity |less than
t hat nefiblf, he mReRicta 1o @GLM muAﬁe SChat ht B8 cRPEBS 1hcyudﬁ§ thé Rse
ff}'U}Q olll'ci(:m (}O%r%lél!é f?’aﬁto %snaggr tgea oyon n%agln I' :(%r%ﬁ{nd %Q (_‘Ima})lr(l)e? Wg}{/a liquid
%ﬂler @rﬁélata &P ﬁ%ﬁflugb@mbe oy ageorips laprarete gpghtdibgpinof a
dense top portion can facilitate reduced particle
generabrigergaitRe Fier ¥, pfipgeotbinipy @®; paiclesan ftdp @YY, béraectss fogtinues at
RE&P08 c&ﬁ@h 1iliohﬁ$s sﬂablhmetrﬁlﬁﬁr@@ f@m p g@&@@ae fsakpink OF A gﬂ:gn dicle can

sili.con arb acco g
h 1 f
al‘nr?oik%;ser pré)c Eses Cfuc as castmgrﬁlo n & (t:rg(g 1, (fj elssrlﬁgt I a%omg atlf)ns thtereo
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Not ably, the mi xture can be a wet m xture, such that
the dry conponents including the coarse and fine
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the process provided in FIG 2 generally is a high
resistivity silicon carbide body having a particul ar

wheronsssent ent . According to one enbodi ment, tPET/US2008/081555

resistivity of the ReSi C body is not |ess than about

1E5 Wcm (at 300K). In one particul ar enbodi nent, the
resistivity of the ReSi C body is not |ess than about

1E6iadMGidvio s Bodasnth Othe bo@SSioh Ba Be Aoy a bEpésiddh 6Mfil@fion

%r\e{)gers]s I Fart’lcgﬂ% n!ia? %g}l(gtglla 1\5‘/1'(:):r%a%1cE§1]@t>:/r\1/aﬁ suc%%%ca%@c% a%jl }})artlcularly sﬂlﬁon
émwﬁhge bet ween about 1E5 Wcm and about 1E12 Wcm (at
300K), and nore particularly within a range of between
EEWmMth1and about TEl 1Wcm (at 300K). Moreover, the
ReSi C body fornmed according to the process provided in
FI G The lhs’ilﬁovaiec[lﬁl‘oﬁviwﬁluﬂ iadludBossBiviteONEeptes 1-AS whigeitlude samples

%ﬁgr@rﬁmul;e@ Siicdh €LMde {%q; %r GOt 80¢am 19&6@% i %édeg henGapt ent
boron at ons mnth he recr ? lized silicon

éegipﬁ'f‘“&f% the SEre e 1118“"6?‘8%%&8“ ‘Prﬂ‘?“??mt LB oH NGt Sy,
teigorhont dwing hntublimatigfrectybdliR@8ra@tipody 1S not greater

t han about 500 ppm According to one enbodi nent, the
lmpien content is | ess such as not greater t han about

400 IJIJ LI} Dubh adS ||Ut Jl Cal C‘l tl all OUU IJIJIll Ul ||Ul | Coo
t han aJo%g 200 ppm A,cgﬂ it toHéﬁﬂgﬁﬂﬁﬁﬁ & heMeyisyity
. fample o Starfine Materials . [, Condiions ] (Celsius) n».,.(Ohm-Hn)
9 LA Y3 | WAw \WAN] Ul blﬁl. ~ l. LI L% ] ully\’ MOUU VWO UTI AUNyUuUL

nnwl And nlEZ\ Q4E28§ﬂ* 0 n pq];rllq'\nrfi Al n]tr9 Ql vt hil 3\0E+07
PP“' AT AU C . U'JU UPII TTUT C© .Pal CToUlr Aar i AA' UL L LI TA
range—betilaMRE& ) 50 ANBmiGd Labout D5 pprmA— TR
ReSECbodyVBIWEd) aceor dBEY o1t heprochss provi 884 n
EI G 2l can Wil Phe sandVRBihani cal cHatacterilst {¥&07
lsuchas FAAE00 | CHEnamis describ@d ahove | nlOET08

cchrd qn,—E,28(]’/,@ME§C/;EﬁQ§ enbdiirdnt 4 associ®® ed with EPEL06
1. Addit i ofMFIYE304 he Rediv@niody for med>hccor diing!l$07
t heS pr ocedd80FRSSAPE 2| hadttihe gharact®¥pl stics|as2ihbse
destri bed2HaEC/ER®L abl y Stahe sanme por¥&ity, shri pkiEge
dengi ty, thAMFIAEI0€onduct iSwiidy, land gr&bfh size|as2fhose
previ ousl yGHFsEH30&Eed | n_accor dance w b0 t he ReSi €oHrodly
formed according to the process provided in FIG 1
The Resiaty. Boenionarch o braheledh widipad by frgmipg @ thigpyg frem particular
Wil dmatedlld Als Blo Gl @SShle Wb Sticaliretagenetcalld ivcluied amethtiasot
ﬁﬁe! ér% S111J01§&g>¥dgpa\Mcgg e{’AF Eo@ﬂsqﬁ%ﬁ%ﬁ ﬁhcomf‘bgil f))aﬁ[cﬂ:é %%Lh@e(«l 9){ east a

pi ca nmensi on of
QWF%F@%’P%‘PHE‘H“NW S%m"tel’ﬁaénp\lfff &lfhﬁ Ve ofdlirat caPidgpartgle s mduded
secionda papinge stindizndndHion  arvddingy. ge Agh 2By ang G @startich an

m@rlaﬁsme@lﬁM§§l cariﬁh@pambsqm%@s avhﬁgegmsaé (Lfmppt[daﬁla@lgx OhkRsd.
a jore ty n
q-lherﬁgéﬁ artgl? mglterta 1% ahcoar%e Rlc%l carbléé pa c?etﬁﬁvmgﬁn g/erégeﬁ)art (9 Ze Ofl

one ness or med
ARPEG I 4O Otmeergap-o Ee S8 Ue & \ﬁveoﬁéapaﬁlﬁleaiﬁ%ﬁo argl EP&) 496 the poaigegSiC
(e patdd tre SHoiARd shdd thtaRttine Rei8ksCotyvidideSwQif e tlixture and the
Q&%Qﬁaq cféQcoE?nsEﬁlﬁe%enﬁ 06 88 0.C Aed 6 M @pé’s Qf*?ﬁiéstmcﬁ’r{ ctdﬂbﬁi es

aV|n rea hi cknesses, such as not |ess
ABH: 3 hri BUH 48 C‘Pill?t“a‘l"é Leuderigps! %H&‘lﬁ"tg“?f)b"fﬁ??m%’?m that
evEnvthofcadhesise thianigiB Of thafine Gen@re ¢ry¢ wiind thgotal velgef the dry
fueried according to the process provi ded above, have a
thi ckness within a range between about 10 mm and about
100 T, ug&g s%w %rfoméeroglqgh Bfl ﬂ%%&nﬁ’es an(?tesft &&H@stakeqamghffrol:nt%&h

recr talllze i con car process can
i°hibg @Sﬁa?ﬁﬁgﬁgP??ﬂﬁm“ﬁﬁrWﬁﬁ?ﬁﬁmﬁ¥*ﬁ”?@ﬁ“ﬁbrtlon can
istbginuiderepysotiessesnrandre gHamactyerlizsd sicen casigs evplddding m
RYRY BScEHM ARl MBNSimatoD cly@RizROF kin@hnsd Br B8 of AF SBFIDY
a deposition or infiltration process, and particularly
may i nclude an inorganic material, such as a carbide
and particularly silicon -!l-
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Samples 1-12 are formed according to embodiments provided herein. That is, a slurry is

25 formed using water and a mixture of fine-grained and coarse-grained silicon carbide particles. The dry
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silicon carbide bodies having resistivities at |east
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O6mbA BN PpNpattiagdr akeriai ppirpexdshmtaabtyts, G iQBeasstiHer@uraicinpionide a
th@@reQ{anlg/l r&%/'stalgzrea/ sﬂ[ﬂ)r?%r‘ﬂﬁ@bodﬁgﬁpé Bwer B@Mll Ben FQQQ le, ata

pr ox
A b Bl P PR L o P PO TBL L e 170
Baring b eesistiyity]op 355 Ceemg foreds ddereoyep sifngdyr gy reesirity seuypidliezad silicon
hadidvgdia mzerameeﬁ@genﬂ 16 18¥%RBBHBrod fonPf (4175 fah abdang w2aERI-@S

égr ;Ig’ tIQQYS 0"& hA ?;] g%ﬁ?a%letz rlﬁ&riéi t%hlgghergs&t%rlty re!g%aallﬁgq(?sﬂlcon carbide

or me reen ar es are
B"dm¥ @w]écr%*ﬂffﬁfti"%ﬁ béf?f‘?eééi“}?ﬁ%ﬁ IF’YeE Sthouh t enper at ure
t o formrecrystallized silicon carbide sanples. The
subl iThatdvenllizee alogstagldp prgees donibtdderperatuiipbidor figg i teegtspirons
tiherHamuRSy il mdndradiSinhe@EMRERpFRA0. Qh&fé@ysﬂlbﬁédltsﬂlaﬂ 006
%ocges Eesgibgfl%ongn %i?lua% a%lcll}.l% fga%u%ts s&cpg elegt Qiprgs%ffff\;it %chargﬁgpro?g)rtdes

a?fi Pyt @euee Bveﬂfrolé/@%ﬂaéy Cﬁ?t%’saﬁ%}e@emsh’ﬁ%i ieigLes Prirggdyyngle of
Gvaffaracessitdoppliceipts. gas i s fl owed through the chanber.
Sanpl es 1-12 generally have a porosity of 15 to 20

vol Yowniadaleeh viad drit®l K. 1R& f@mEh.dd QRS hﬂ@lamﬁﬁg@@amhh@

nggaqp suc{l ﬁordlgs a(r) sm%?gggt%s E&g&é fﬁ%%gns%gsr%e {m%l'iq rﬁ% smtermg %mperatures and
¢6 ﬁlts@ﬁtfbleé‘f hl@@@mbaé‘fﬁatesdjﬁ%“géabﬁqab% Fegirdquiagticlys "(ﬂgpri‘EﬁeSW cm
atsclBQKpin eraldvvey BlallizeBailiph @shide areieiel hdin aiyl 1agstieltidd OTh Present

GRREGRS prddfsse A1 PR @R £DaRRIR &R 5MEh Yarbide bodies exhibiting

a departure from the state of the art, within the context of recrystallized silicon carbide articles.

Moreover, the presently disclosed ReSiC bodies incorporate a combination of features including,
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The sanpl es (Sanpl es 1-7)PECDUSAS/081555
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do not have a high resistivity. Still, as further
denonstrated in Table 2, the Inventors di scovered that

WO poogosisenati on with particular material s and PCDUSXE8/081555

paranmeters, an increase in tenperature can provide a
high resistivity recrystallized silicon carbide body
using a |l ower boron content. For exanple, at a heating
tparmaﬂatou Ete@f or HGSLROLn@MColimb RE DNt GOMER BrinkQfe, a0 &agh PaM siik,
P rg’sn}/ ﬂ(ﬁ{ IL/Ibé qu'ESI l fy(;A? de%aan(p %l‘hg%mgng dﬁﬁ\%?vthe Jygocgses dlSClOFed herein

esIstivity
Fﬂcﬁfl’PraﬁeeascPrglt“iaW“t"f/feart‘é‘if |‘r§9]§‘f“%ﬁ pptignggrads ph fRgtd e Tiderissei es
weti@lagbitielt siedo e tife ahdnerledialagiclof anth olfeaing pronisenich (aeingude a

Eé‘tl@gﬂf@avn‘aﬁméﬂﬁ% |réa&e(¥ &%ﬁ:r r@ttfolégn%%tleg fn@@&gran(ﬁ Jllﬁv‘ bt ;1181%9 9&)
qbi;ortltn y,.Jable 2 illustrates that hi gh

ST VY, F g%r?%falllzed silicon carbide bodies
haV|ng thlck cross sections can be forned using m nor
Ieveﬁgmﬁﬁg@@ﬁﬁﬁmmmﬁ%tW@E@?§FQPWP?é€&§Wﬁﬁﬁﬁﬁméé@%Pﬂ§Rf&c
abdids Bl red @ICIvEIDE@ torbrataeprevioas @ n@iibay @lobnenshitisientis @rh Mgt he
@e!sﬁtﬁlgt}; R4 chgdlés r]EQ)HJ% bdnkent r&l@fﬁlt)ﬂ v@h‘ﬂ!: Qﬁllaxyng 1ﬂareﬂ&ﬂ&ts%_ty H E)f ddfble

el ectronic cormponent s The recrystal |

CEP IS “D8 P S8 PHREEF R HR Y LR ‘H%CFSU‘H% esb%?‘igl’ ??fﬂ“%{}y ReSiC
foedies s ncapprited e A Petrtioringta brovidespratopepis sugh as ybettran velel
PSR HIS furn@iiel WK i kre {ulitab®. for higﬂ%b@‘ﬁﬁd Srr@five environment
?ﬁ)&}?& | Alod¥rG %ﬂﬁo%%a%&% N9 gOENLS) that facilitates
elr use 1n sin e war er pr ocessi ng appl i cations.

VWhile silicon carbide article or med. t hat
are CEPHHEE B ?‘?1‘@““!’1’1t ]@aﬁberelé ﬁc%vfre({e/tf“tt feglged /b EEPEY
snaeifest b odirigine spike(ingieqsd) @rredtivip dithe sonteliayReSH hgdiesd By nftjogeg is
L@l dd g ﬁﬂl.btgyhhl@ iRtk }eB@lvﬁyelﬂ'ﬁlEEeaI fohin@ Sat uﬁkﬁ&ct&ﬂ}aligh resistivity
fcusog %eltexlleg) h%u h9F ogeg Il%dlrcép 0r1 1 %e@%%o& 116%}515 ﬂlg tobetiedto a

I‘I catl on E@ﬁ ar artl [¢ es ands %’OCGSSGS
arslg e e %imbléaueléefcyféefea‘l inpitet SR PG BS9B] de
aavéld wilhiashe B&X/grdﬂg Pn] agd%ult‘ pstbsttiplwnitbgee &tracThﬁ‘ropnrtle§ i@dRiC grains

%Etsvéeﬁ: lh@&am B&&Q%Sb%&usunﬁcﬁl ﬁpt c@lar p%@es&r%rcg{ﬁﬁlbrg nea@f‘lg to localized
I con .C

particul ar. rec

R PR K S HRE T BT SRy 1S PSR 1S Fg Sy, threhy

wWirting nRPlheticlo itviax tn opfralirhesh poyisivill | Aegaadingdi HigheontiveraResi(chedies

&ﬁttl io® In@Sgen Mak:@ BV Qiitablet i igPleRBLiid, Yorr6HivG 6dvaSht Reiskyg as
%ar%dc" 10 lthos%% l@r(i)aﬁs% 37 %8 qu %é 19&1 ate(I 1§t§gwf’ E@tforms to provide

udi ng, particu oron Contents or nit ogen
6?5?1’6’%@% wich 2y &bﬁﬁtés FEE Pt ARE P s i hear  shri nkage,
average grain size, porosity, MOR MOE, CTE, overlying
| ay e M&ile igvegtionreas Bfie@iﬁmram%hbﬂcyhed lthe ey o dis embodiments, it
G 5 Gh@8@E thBMRIdR thd @il PIRFVA s Boedarb Oy Hdldiiauib thd Ofbsth Ridds b @s
:oqge 1tg?up(g:palpt%g¥n ag}pwa? rom @ig écgp% epresengnﬁag %ﬁr% 3‘1 lﬁ,?d(%}_(])aal or

arti cle si ze
CHaPlen S@t@tebﬁfl bg Eqvided ang"ﬁlélm‘élall‘fé‘élt“i"q‘lf@t pﬁ%dﬁf&@’s%eps\ﬁf‘ﬂ % Erloypr-
iAR @iy detha mpdiffcttioasuthddaquiedtvuis ol ation Here® disclas@lohag exdhur to persons
RERS SUkeBrt udtlghl gag@mang@ﬁlsa eagemgéna%%@ﬁb sudd tagdlhlam £ an

ABEu APl DR b RO a1 i P Bl e s
of features facilitate formati on of ReSi C bodies
havi ng reduced | evel s of boron that previous to now,
have been insufficient to formhigh resistivity ReSiC
bodi es. Boron content reduction while achieving
increased resistivity is of notable significance, as
boron can be considered an inpurity in wafer
processing. Such high resistivity ReSi C bodi es may be
incorporated into SWP platfornms to provide conponents
such as substrates, wafer holders, and other
furniture, which is nore sul“able for

hi gh-tenperature, corrosive environnent processing as
conpared to those materials currently used.



Accordi ng to another enbodi ment, it has been

di scovered that reduced | evels of nitrogen manifest a
wa@wopsssisng spi ke (increase) in resistivity i nPCES2008/081555

context of ReSi C bodies. Wile nitrogen is understood

to be functionally linked to resistivity, it has been

found that unexpectedly high resistivity can be

achi eved through nitrogen reduction in ReSi C bodies.

\thialngs:not wi shing to be tied to a particular theory,

it is believed that conbinations of different grain

Si 2631cmta%auaédfstleﬁeaaﬁldemtéym}g)enngl evels wthin the SiC

gra r rential nitrogen extraction
fron1?ﬁm“¥m”ﬁm§f%#m“mg g % stWe€n the coarse SiC grains

can oegitisen et of papﬁetl @WS@PﬂdﬁﬁV@‘é’é% Pty whespieiihg pigngen content is
| eadi Ag gtder thacadut e @pni. NCreases in resistivity within
the recrystallized SiC grains, particularly at the
grain_boundaries, thereby formng a ReSiC article

havi ng Th regryREy g silipp Gribidedady of §laip {-yherAp BOFEHY Iyt 1931 Bk
resi sthowtiltqQ &eSi C bodies with [ ow nitrogen content are
suitable for high-tenperature, corrosive environnent

proce S|n as conpar ed hose materials current .
used, 3 aﬂ“& llﬁ‘élnF 'He 6?‘5%?’8‘{@83?% ¥ 2Sthee I‘hﬁtc"fdés P ﬂ%%lycf%m”me
prOV|deme@mwenenwaﬂe@@ngagmeubemma@eymMwaﬁémmh@$ders,
and ot her furniture. V%ile the invention has been
Ieln,logza r %{eegrys?aﬂized, SEICOH c%r (?eq){)(ié/ r(])f 800{;32 %(erem%%e bgcp comptrllg]es a
deta|P%“§héwnb$§ﬁn@@méa@%ous nndlflcatlons and
substitutions can be nade wit hout departing in any way

from ,tS hﬁle Fég&ﬁ%lz%fsﬂlgolﬂ %arlﬁ&e%tc)'(gf%% cle{nﬁ'y % 9 ther 19&16: rﬁ&%@&%hn@ t is

addi ti ona Ui val ent substitutes can be provi
and aHﬂ?FWBWaV$%?”8@ﬁ?valent producti on steps can be
enpl oyed. As such, further nodifications and

equ' V@' ﬁl@l:eg‘rys@aﬁhzctdrgﬁcdn@?}flﬁ&tbl)(glgf an%ﬁ ?IZFB Q&r%cvllh%ﬁ%e %yco rt;rlses
occur sons | }1 he art usi ng nNo nore

routi A& n@ﬁﬁ@@ﬁﬁ@ﬁﬁﬁtﬁ@ﬁggéﬁ% all such nndlflcatlons

and equivalents are believed to be within the scope of
the i nven tebr%llﬁ&i sﬂi% |C£Hﬁ&i3 bw Ot(r@n f Ql j DWolDfurther comprising a

cl ai ns, t crystal| 8¢ d silicon carbide
surfac ortlon ove ym ast a 10n Of he
body coin TESIMTV ty O “not | ess than about

1E5 Wcm and a nitrogen content of nitrogen atomns
bonded'mk&h@ﬁmhnembﬂdym&mhemamnntnﬁantméﬂgﬁnmﬁmmmemt
is n oﬁen&t’éf Qr%ttt% Oc{y tﬂ%q d&lggfua‘nd 11?1 sgxf&ggm'tlogh Eegsny greater than the
recrysta |ze I'i con car bi ody of claim
mhereﬁﬁ“?ﬂ%m?%§ﬁst|V|ty is not |less than about 1E6 W
cm 3. The recrystallized silicon carbide body of

cl ai m;1AQtryszamzémﬁtoeapbltem@dylemmgs pol ycrystalline

conpri si.ng grains rage grain size of not
| ess tHA g@%%ﬁ%bﬁﬂ@J %8%°m Eg The recrystallized

si | i cobrraarishidéebdyndympfondst gityn te body, wiereB the\wpyenrceitent i e
body gemphises: @op@t osity of not | ess than about 5
vol % 5. The recrystallized silicon carbide body of
claiml, 2, 3 or 4, wherein the nitrogen content is

not gF%é?%@“ﬁﬁ%ﬁdah&mﬁmfsbﬂbﬁﬁkmé’WWW@ﬂﬁé@@W@ﬂaFFP%ed
si | i comaceanbele2sbogly of claiml, 2, 3, 4 or 5, wherein
t he body conpri ses

11. A method of forming a polycrystalline recrystallized silicon carbide article comprising:
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a density of not greater than about 2.9 g/cc. 7. The
recrystallized silicon carbide body of claiml, 2, 3,

W@ 2009088846, further conprising a surface portiPCI/US2008/081555
overlying at |east a portion of the body. 8. The
recrystallized silicon carbide body of claim?7,
wherein the surface portion has a density and the body
has acdd®nsk toyse saiddh cirbige psmslésaas fiRGilioh GRS tides BRI Hila bk wre,
?res?; %{: fal_ te rgﬁcon Edahbgde%lq‘g cger@] Be)é/lél %n agera%%paggﬁé sme%ess tﬁan the average particle
reS|SPFVF@V”6F5ﬁ6P°¥%@§m?%§n about 1E5 VVcn1 and a
bor onfopom tenitixuoé o lfon e greators abionded wi t hin t he body,

\gla 8 re he@tlrlg Iaﬁ g@éﬁra&ae &:) Q E\Ibﬁrﬂettloﬂ tgmﬂal‘a&lre g{ag @ttfn@s&)hetrellarﬂpr@ip tmert

of cl gas andéavm\%/ﬁ cigdre{)cr:e{s%: g N %&iz%t%ré}éaﬁ f),bé)ﬁt%? lilorrt ¥0 recryg%aﬁiyed
t han &lirougarbRlsbpdp g Argsistiyly nﬁpﬁef@jth@fab%kfﬁﬂﬁ@ a
polycrystalIine_recrystallized silicon carbide article
conpr ;zs L9 GO ALNG. %Qr%"f r%? arbsblie G Aing AL 6, RAL § Gl &S
with fine silicon carbi arttcles to rorma mxt re,
t he fPﬁ@m§@wvﬁﬁﬁgﬁﬁf%@ﬁ@mﬁéPﬂ?cIes haV|ng an average
particle size less than the average particle size of
the c ‘PﬁrTﬁeeme%Ho!l J)f%faﬁq 1§ glr 19' \Ql@relp %Eé I%Ltglg lhe II]Q{ gqg 1@ govxteglﬁrough a

m xture to forma green arti cl green
arti cFBTeHCoR BT %’i“ﬁ‘iﬁ Tt aerfff)‘éffl%\tl"ﬁsr‘%a“ ‘ﬁ’“t&ﬁ‘a%?frﬁﬂ% Rere
conpr ngiALEM) hmehdnbgagingmeblvavi 19§ ré r educed pressure
of not greater than about 25 Torr to forma

recry e de bod havi
r esi S?} %L% mef] ? ofs | es gr l?h aﬁrelg gle avte g’tl%sge (?f tTﬁoarsTﬁllcon

netho@ﬂwkpﬁwaﬁﬁﬁlfﬁﬂ%héwéﬁ%mﬁﬁ@ at nosphere during
heati ng conprises a nitrogen concentration of not

gr eat ?5r \Aﬁehrral‘eqlog (I%O Hlm 1:1'512 HQE@ 14, w%erel [1]16 avera e arE:i 1eosgze gé tl ﬁne s]h on
or ur|n heat i %? T
throu@ﬁmﬁp%ﬁaﬁﬁéwg%ﬁ%@@ﬁﬁﬂﬁ&r@ﬁ%“green artlcle at a
rate of not less than about 2 standard liters per

m nute (SLPM for a chanber having a volune of 1.25
nB. 14. The nethod of claim 11, 12 or 13, wherein the
average particle size of the coarse silicon carbide
particles is not |ess than about 30 mcrons. 15. The
met hod of claim 11, 12, 13 or 14, wherein the average
particle size of the fine silicon carbide particles is
not greater than about 15 m crons.
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