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the silane-containing compound is particularly silane.

Accordingly, in one embodiment, this invention relates to semiconductor grade polysilicon prepared in a
fluidized bed by the thermal decomposition of a silane-containing compound and having a low hydrogen
content. The low hydrogen content is achieved by heating the polysilicon for a time and at a temperature
sufficient to remove hydrogen from the polysilicon. As an example, a polysilicon product produced in a
fluidized bed by the thermal decomposition of silane may contain from 100 to 1000 ppma hydrogen. After
the heat treatment conducted according to the process of this invention, the polysilicon can have a
hydrogen content of less than about 30 ppma. The hydrogen removal sitep can be conducted as an
operation separate from and subsequent to the formation of polysilicon in a fluidized bed.

Thus, this invention also relates to a process for heating silane-derived polysilicon (preferably in the
form of beads or bead-like particles) for a time and at a temperature sufficient to reduce the hydrogen
content of the polysilicon. Thus, in another preferred aspect, this invention comprises a process for heat
treating silane-derived polysilicon in the form of beads, preferably having a size within the range of from
150 to 1500 um, said process comprising heating said polysilicon in hydrogen at a temperature and for a
time (a) sufficient to reduce the hydrogen content of said beads, and (b) insufficient to melt consolidate said
polysilicon beads. The beads are preferably kept in motion during the dehydrogenation period in order to
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the withdrawn pellets is replaced with an inert gas such as argon, and the
pol ysilicon product appropriately packaged to prevent or substantially
prevent contam nation. The packaging is conducted under an argon

at nosphere. 35 It is not necessary to use hydrogen as the notive gas;

ot her gases can be enployed if desired. Wien hydrogen is used as the notive
‘gas, confl I cting hydrogen dlfoSI on rrechanl Sms occur. On the one hand,
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. determines the overall .effectiveness of the dehydrogenation treatnent. The
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cont ai ni Exam@sd1 hydrogen, e.g. argon, is enployed in the process. As
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not i on iP@"‘Prfﬁ'aN@@%?O@WWOPWOUW?SJE"WS'N% ef‘@m’g“g talg-avity. EP 0 363
742 Bl To prepare polysilicon suitable for use in preparation of

sem conductor devices, the process of Tapigifls i nvention shoul d be conducted
under #condi ti ons whi ch elim nate or_substantially eliminate contam nation
of the polysilicon product. Thusoursf omzﬁoﬂt&'ﬂkp@ma)t ne vessel in which the
polysilicon is heat treated s rcrul o eﬁ)rn%}n whrth the particles are
exposed only to high purity s}ligon] and % h pur|{ty fluids. Thus, it is
prefegred that 5 the parts of tfie vessel,go whith the particles are
exposed, be fabricated fromof cpatled wi t8,high purity silicon. The
polysilicon which is used as p sgarting rggerial|for the process of this

i nvention, and which is nade fccgrd] ng tcaﬁhe prpbcess described in the
above-nenti oned patents of Gatt+eatx a..u A en % pi cal I y has a surface dust
of thi s nvgntlon

(r:rgnt re§east uof aboH ergccent e ,ﬁ .FdL m k.
su?/f acg 31‘13 den :;Zyé A;E ave 12?3}%%3 g%? m rogen. co%lgém%f S'Efé(%a and

\Nhen t heSIZO ran

of
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g {iﬁQ ,JaM. egs%smotro ) &.évma OJ ﬂ.na.iau B8 aSra LY
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vel oci t i ghitaf ﬁHn-cBnhlérﬁndtuﬁg/lﬂ&E b42Bs. &ﬁ@prﬂ@@@ﬁr@d es.emﬁd?.aﬁ hﬁiasauﬁodnkahﬁfoﬂ-&ample
M Ni MUM bejo@"'30 Jppmé. [PraieidBY polyRiteh S&ficddg teiRdcads ob this\ivbiien Edrtainkirorh § tol25(gpma 0
times [ aiybbgenpreferably [err] is 1.05 to 3.5. Exanple 1 20 Pol ysi |l i con

of the type described in the above-cited patents of M F. Gautreaux and
Robert Hexaplb@n was heated at a tenperature of [err] [err]. The initial
hydr ogen concentration in the polysilicon was 619 pprma. The hydrogen
concent r at #.6f kg (Tweely ipounds)t df silase-fesiverh fleidiz4drbed fpeodiiesd| eppiiqepductabgrede moysiieon| | 25
Hour sy, W& chiasgadde @ flpidi d teactor, and maintaingd dn @ fluidized bed state gging algvitation hydrogen

flow of gbqut 5,18 Std-m®h (182.§; SGFH). After the bed terppetatuse reached 920°C., nothes 3,63 kg The

hydr ogerfig RP'%H?WF@&% of this example can be conducted usin
ng an d g amtamed(y in ﬂu?zed motion at 910° C or ePR hours. Thereafter, a sample was taken. 9
klna ysis in d that the surface silicon dust content was 0.006 weight percent. The surface dust value of

the silicon charged to the reactor was 0.071 weight percent.

The hydrogen content of the polysilicon charged was reduced from 884 ppma to 11 ppma.

As a further illustration of the process of this invention, a mass of polysilicon particles of 700 wm
average diameter is fluidized with hydrogen using a hydrogen flow rate for fluidization of UUm, = 1.5. The
bed temperature is kept at 1100 °C. for an average particle residence time of 12.67 hours.



si | ane-deri ved fI ui di zed bed- produced OEXSI | i con conposed of
approxi mately spherr cal particles 83 Ye range of 150 to 1500 [err],
an average size of 600 to 800 [err] and a hydrogen content of 100 to 1000
ppma. The praqgess can con 0 i § I
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a fl ui di zetb theptersagioreof diwi polysilicoh beads, ahiclo are ty/lobr dshednoggaatddl ow of about 5, 18
[err] (182.8 SCFH). After the bed tenperature reached 920 C., another 3,63
kg (eight famels) of polysilicon was charged. The bed was naintained in
fluidizedl notion at err(% for eight hours. Thereafter, a sanple was taken.
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was duce from a further illustr
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to a tenperat ur(é dnraveregs sizaat@S0ym PEPEAM:. prior to renpval of the product to
a product hoppdw) 2 msoncoapfer itk ranghef 09 i3 Qi#SRPERIat i on process of this
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above the nel b Rglirdyeh Bdntef of Shidl | &b Heat-treated polysilicon
according to claim1l having spheroi daI form a size range of from 150 [err]

to 1500 [ erst ] Arstessnior deHygGonating polyEilidon @BadsOfdedartirih a fidHB0 te@ by the thermal de-
Heat -t r eat ed @odpysitiohiot 8 Bilae-Cantathing Gompousd on silichn partididsaandl bavingGf sidoaarge ohtam Hap a
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8. The process of claim 6 wherein said gas is hydrogen.
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(iii) an average si'ze af 650 [err] to 750 [err]; (iv) a bo

within the range of 0.01 to 0.25 mEE&3633M2 B1 (V) a phosumnmmmm”m
within the range of fromO0.01 to 0.19 ppba; (vi) a carbon contentt W't h

the range of fromO0.16 to 0.33 ppm (vii) a surface dust content |ess than
about 0. 08 %0 yeaiei ginaces erpbsdd/ioithg palysiiigadrisipe iregterhere rompaseds oftdhean-cdamipaties 40
5. A procedstacgrsuchead bigh Ryrity $illsomy dr ogen cont ent of sem conduct or grade

pol ysi | i con Thagbave [peogess willyaguse) “Pr'i‘y@tOQeP (¢priens gigpolyailicop yrom 18001280 prsma to about 50
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[err], said process conprising heatlng sa beadS 1n a fluidized bed at a

terrperatur(gﬁ,,.q; from[err] to [err] at ambient pressure and for a 50

time sugficient to reduce the hydrogen content of said beads, said beads
bei ng mai Al ageiidbndudtof fradedioRSiiboh PRPAGSIn @Muididéd vg b§ HedhdrRd dbdd@psjlionditd Siishe-
force suppl i @#sdtaltivig dorfigolnbdn silicorppedtiche lafd. hisRitlg & Mgdrodey domehe lRsithsh 30 spn@abamedf
Group Vil of byt diesafimaimant &t tehipbilatres riot abdve tipmisting poitfof stiican. m 6 wherein said
beads prior to dehydrogenation were fornmed in a fluidized bed by 55

chemnj cab \2a pideat-tieated polysiligon edcording tecdlaim drhaying seberbidal darm b sizbsrange it éors i150 ko rio
bei ng obt ai nt&g0 b, QnH@n?mmkeré'efoﬁ%mEQQOﬁuU\ﬁ sil ane conducted at a
tenperature of from[err] to [err]. 8 The rocess of claim®6 wherein said
gas i s hydr obeeireated polysfiisen scsergingto dlaim f a[b'é% fRsads having syezegengg of Fame A9 Wiei ng
treated are RdApfLBAGLN a"efi’@ﬂﬂé"b?ftf'&mqqgf‘mrfg egtﬂﬂg't"ﬁ‘ﬁbéa%‘ﬂ’@h SubisCR Srhegiineii? y
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parti cI es are ggg aq ke, gppaoxm{ag bericd gy,,ﬁr General |y speaking, the particles
are cooled to @atsﬁgggﬁ,gh,w&%m Semiesual [err] . prior to renoval of the
product to a qf.pﬂtm;,adagggefemﬁﬁ,tgmm seen, the dehydrogenation process of
this inventi or(.vpaﬁbrdm,o.a&,tqwmha@aepafoaigpam 10 distinct fromthe
processssi N Whi@la phtuphddas dohtbrit WRIONth® Ringksof #b@ 0fo0 l®E®.ppbair t her nore, as can be
seen by the aldyvecaehds esnitgnt within, theckarityp df feagreq#d tb 0133 pm;pol ysi | i con according to
t hi s i nvent i onvigasuriaes dustrodoterit deds tharbabedt 00 te hyowdighs ay epar at i on of t he

pol ysi |'i con begiijs, hydibgeo lordentlesschdned0@phaidr ogenat ed. Clains 16 1.

S&ni conduct or grade polysilicon prepared in a fluidized bed by the thernal
deconpo®i t8 ofs Pofess fos reduging-thecydroganrrioptent ofrepisansticterrerade polysilironrarticip breparediitia
havi ng a hydfiustizes bedfwecte thomaal dP?P&}ﬁ’%‘(?"p’ﬁrFas'B?ﬂ'@Pfﬂ'é'ﬂg lg9mreurtb an stipannapisks |
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pol ysilicon E‘ '8?81‘?? ‘1'95’9 zg; @dﬁ%ﬂ"@?ﬂ%Pﬂf’fc@Fr‘ﬂ’ ajime;syfficient foRdugs
from 150 am 8 %’PP'P sax Qf‘"ﬁﬁsaverage si ze of from 600 amto 800 [err],
3. Heaf- te[ egt I.con accor l

I( é) OIy © L(e] en nlg ea% r}UI |ze Ledr En 919 permg e
Raving a4 hﬁ;ﬁ%go % @bg"@éﬁ% gt i o 4 fﬁg 4
b ( ald
[err] for fgdm fia.d% eéara‘-i empsefaili &t H%étr @{oaﬁlao PE L/ Shbidnf m{a% '
a fluidjzed mﬁéism.eﬁth@?erdb&rtnﬁhy? SrOCBRGBR of bt bdads, %l&béa%&lngm‘igjzﬂ I.m.d.zea

conmpound oNn  §jspnSieNcupRg bdic hediin 6 ForR sustliecCB)NS it ghs R1eBBd ok hftogdh t h
a gas cont ai gHidg gasdsiveGrap Vi PéiB@s bl Si | i con-contal ni ng conpound to

deposit a thin layer of silicon on said particle so surfaces, said
pol ysi |l i can Me\Mirdvgss(df Llaith xetebin saldebeadsprorax dehpdrédeiatismnRers foertidd ih afititiized bed by
55 chemical vapor deposition of silicon on polysilicon beads, said silicon being obtained by the thermal

decomposition of silane conducted at a temperature of from 500 °C to 650 °C.

8. The process of claim 6 wherein said gas is hydrogen.
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(it) a size distri butlon of from400 amto 1000 [er (iii) an aver a

size of 650 amto 750 [err]; (|vEmeWQBQontent V\Athl 'lulliul ! Jm ﬁﬂ't)l
to 0.25 ppba; 35 (V) a phosphorus content within: t

0.01 to 0.19 ppba; (vi) a carbon content within the range of from0.16 to
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8. Verfahren nach Anspruch 6, bei dem das Gas Wasserstoff ist.

9. Verfahren n ach Anspruch 8, bei dem das Gas Argon ist.
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8. Procédé suivant la revendication 6, dans lequel ls gaz est I'hydrogéne.
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P6riodi que. 7. Procede suivant |a revendication 6, dans |oquel |es perles,
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15 ,20 25 30 35 U 40 45 50 55 10

40

50

55

10



