METHOD AND DEVI CE FOR PRODUCI NG SI LI CON BLOCKS The
invention relates to a nethod and a device for——-- -~ -~
producing silicon blocks.” 5 The production of |m”|l““|

. large-vol une sem conduct or bodies, in parti culnwmmu"mlm“
producing silicon cells. Apart fromthe producti oms9!5*

silicon blocks, is of fundamental significanc

costs, the property profile of the silicon block is
prlnarll est abl i shed duri roduction and is
deciMAKHOD AND BENICFOR FRGDUCING:STFC O BLOCKS
silicon cells. The production of silicon blocks is
based on the solidification of a silicon nelt, it

beimg nvent fl&ll erefa@?sc%‘td %ﬁ:thb@ & &t ﬁé@/lbéafdr odue hsﬂlcon

by neans of so-called nucleating agents. ods a
knblgekfr om DE 196 07 098 C2 and WO 2002/084934 A2, 15
whi ch use planar silicon nuclei to solidify the

Ssilicon melt. It is disadvantageous that the

AL TS S5 B RS e
P ck?efsa P?ux?c?ahrﬁ&ﬁaf E%fngﬁ E E%Sﬁcﬁgaﬁhédﬁ ¥ells. Apart

oW 'ng rom are on

com,m ithe rodustivt k., fthe ﬁrbpemasriroﬁll@difctheoﬁhh@bn block is
silicon blocks. 20 Met hods are known from DE 10 2005

ospnmly\lestabaslmi aonag agodurg@mnaindiridedsive f200ke @elievable
acc rdin i t he .i nner de of .a ]
0.t o Rtfainey LG Benn eelih g BPARCGM QBRLCORGISeks indased on

Fr s SeRutptibREhe FRRHT 86, 06 Whne 80sxBIETE Fwol the

coefysfmsaqm $1584h by AYAisbftdoecaiedimiRle ga{geﬁ& to the
cruci bl e container, "but at the same tine bring about a

reduced nucl ei. act|V| ty, which counteracts a
nuR/lIeetlallg)ciisogfe known from DE 196 07 098 C2 and WO 2007/084934 A2,
15  which use planar silicon nuclei to solidify the silicon melt. It is
disadvantageous that the temperature on an inner side of a crucible base
- has to be within a very narrow interval for methods of this type. Because of
the restricted process stability .following from this, these methods are only
conditionally suitable for the mass production of silicqn blocks.
20 | |
Methods are known from DE 10 2005 032 790 Al, DE 10 2005 032 789
Al and DE 10 2005 028 435 Al, according to which the inner side of a
crucible is coated to avoid silicon adhering to the crucible. Further coatings
are known, for example, from DE 699 12 668 T2 and JP 2005-022949 AA.
25 The coatings are used to avoid the silicon adhering to the crucible

container, but at the same time bring about a reduced nuclei activity, which

counteracts a nucleation.
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2 WO 2007/ 123169 Al describes the use of nuclei in a
gas conpartnent, contact between the silicon nelt and
the nueclei requiring a strong undercooling of the nelt
in the gas flow US 2007/007974 Al concerns a

nucl eating agent, which is dissolved in the silicon
melt and acts as a 5 nucleus centre there. These

net hods are conplex with regard to the managenent of
the process_and therefore expensive. The invention

| VeI 3F21 169 A describes thewsai ofgnyclgleith 8 2agneprgpartment,

deyice for. producing silicon, S e resul ting. . .
parvigste BepPRabfengnZon, B8 (4 WS HROE, rsitos angtons
adiihigdredoliny 8f 45 hMdinBRNESs fewaUS T0OT00PONPA 1 Ehikcerns a
object 1s achieved by a nmethod for producing silicon
bl nedsatimgragesi, nghiche isrdidsolvedt apshofsilicooy ntBlh@nd acts as a

crucible for. receiving a silicon nmelt, with a base and
a pueleas jcentrgf thergle Thase snethade caredcemplaxe willsgegam to the

attaching nuclei at |east to an inner.side of the base:
o ipRab AR & Be pfpesERRd thedefile eRPSHTE s noi
tenperature, which is greater than the nelt

tenperature of silicon, filling the crucible with

si TThe diveitgioh,is Hasddion tHenebjedreofrbyi Aehéthb@@ahdni diWice for
on the nuclei and renoving the solidified silicon from

t hprashuguigbisdiconhesootha gesulting upartiele atzki ef ghie bsiligon can be
cruci bl e for '

pl TFPP wd&ﬂdé%agt%gﬂf s QnReqander o sty Egeethod.
The object is achieved by a method for producing silicon blocks
comprising the method steps of providing a crucible for receiving a silicon
melt, with a base and a plurality of side walls connected to the baée,
attaching nuclei at least to an inner side of the base of the crucible, wherein
the nuclei have a melt temperature, which is greater than the melt
temperature of silicon, filling the crucible with silicon melt, solidifying the
silicon melt beginning on the nuclei and removing the solidified silicoﬁ
from the crucible. The object is further achieved by a crucible for
producing silicon with a base, a plurality of side walls and nuclei on at least
an inner. side of the base of the crucible, wherein the base and the side
walls partially surround an interior to receive a silicon melt and wherein
the nuclei have a melt temperature, which is greater than the melt
temperature of silicon. The core of the invention is that nuclei are provided
on at least an inner side of a crucible base and allow planar nucleation. F or‘
this purpose, the nuclei are made of a material which is different from
silicon, the melt temperature of the nuclei being greater than the melt
temperature of silicon. The nuclei bring about a reduction in the nucleation

energy for the crystallisation of the silicon compared to necessary



an inner side of the base of the crucible, wherein the
base and the side walls partially surround an interior
to receive a silicon nelt and wherein the nucl ei have
a nelt tenperature, which is greater than the nelt
tenperature of silicon. The cpre of the invention is
that nuclei are provided 25 on at |east an inner side
of a crucible base and al |l ow pl anar nucleatlon ‘For
this pu ose, the nucl ei- are made of

mat er |
. sTaRleations §CTEYo M dhe ireaning Jegions @le Hise FEACH s, an@lhés in

o Fortgst PR BRI bt ok dfiole e EREHEH 11 B agents.
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silicon conpared to necessary nucl eati on energy in

t hiateraltyi along thegicoutiblef basee beforei thee bulthimitléasionn havmg a
contact with the silicon nelt. The nuclei are_ als

c aprederred direstion ericgtast Belwnélcgiar. t@oﬁhe rﬁwaie bﬁsq Wérts It is

BRSO BRSSO P nbPLAP S IPRRE iferystal uct.
nURl RabI AN ARG RaRaRE E gl 5&%&@%{' PUE crucible,

per pendi cu to the cr ase starts

CoNgoedt the Pyesind/@ the stdoivatlk nendhive 4 edm tIhe:ach case,
nunber of crystal nuclei. It is also possible to

ar thenaesleirase rananged om thiedanewsitle ofthe hrmiciblagnisueh a way that
Moreover, the base and/or. t de wal|ls may have a
cogﬁyrﬁj’mq It duRcteniact;ith ﬂ'&ﬁ:?lLPo%Fréeltar ranged on the
inner side of the crucible in such a way that 10 they
cone into direct contact with the silicon nelt.

Additional features and details of the invention emerge from the following

description of four embodiments with the aid of the drawings.

Fig. 1 .. shows a longitudinal section of a crucible according to the
invention in accordance with a first embodiment with

nuclei anchored in the crucible base,

Fig. 2 shows a view of a crucible according to Fig. 1 in
accordance with a second embodiment with nuclei

arranged directly on the crucible base,

Fig. 3 shows a view of a crucible corresponding to Fig. 1 in
accordance with a third embodiment .with nuclei in a

coating of the crucible, and

Fig. 4 shows a view of a crucible corresponding to Fig. 1 in
) accordance with a fourth embodiment with nuclei arranged

on the coating.
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Addi tional features and details of the invention
energe fromthe foll ow ng description of four

enbodi rents with the aid of the drawings. 15 Fig.
1shows a | ongitudi nal section of a crucible according
to the invention in accordange_w th a first enbodi ment
Wi th nuclei anchored in'the crucible base, Fig. 2shows
a view of a crucible according to Fig. 1 in
20accordance with a second enbodi ment with nucl ei
arranged directly on the crucible base, Fig. 3shows a

f bl Fi 1 . '
s oBorgsis Ui fe T TRBAUPAR 2 pphlel§; of sidg walls 3
25[9 ﬂﬂ* REnAéctbdf0 the! Habt ©. THRbdsk D aﬂéfm@lc@ wanyV305arﬁa11y -
cruci ble corresponding to Fig. 1 in accordance w.t

f osurtdurriraadinteniér W td receiveia aﬂroangméltoﬁl‘hdwenmlalm hghas a
4 A crucible 1 showmn in Fig. 1 has a base 2 and a
5 pl lengitudipabfaxdy geoxigmted perpendicular to the base 2. A coating 8 is

provided on an inner side 6 of the base 2 and on inner sides 7 of the side
walls 3. It is also possible for the crucible 1 to be uncoated. A plurality of
nuclei 9 are anchored in the base 2, the nuclei 9 being arranged distributed
in a structured manner in the base 2. In this case, the nuclei 9 are provided
in such a way that they project through the coating 8 into the interior 4 of
the crucible 1 and come into contact with the silicon melt to be poured into
the crucible 1. It is also possible for the nuclei 9 to be anchored in -
accordance with a statistical distribution and therefore without a specific
preferred -orientation in the crucible 1. In particular, it is also possible to

provide the nuclei 9 in at least one side wall 3.

The nuclei 9 have at least one cofnpound from a group of elements from
the III, IV or V main group of the Periodic Table of elements. In particular,
compounds of elements of the III, IV or V main group with oxygen are also
possible, Al,O; being above all particularly suitable. BeO has also proven
to be a suitable. nucleating agent for the crucible 1 according to the

invention even if Be is an element of the II main group.

Moreover, ceramic materials have a small lattice disregistry with respect to
silicon and are well wetted by the silicon melt as they have a chemical
affinity to silicon, such as, for example SiC. Moreover, further carbides,
but also nitrides, phosphides and oxides and therefore also silicates are

possible as alternative nuclei 9.
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rigidly connected to the base 2. The base 2 and the
side walls 3 partially surround an interior 4 to
receive a silicon nelt. The crucible 1 has a 5

| ongi tudinal axis 5 oriented perpendicular to the base
2. A coating 8 is provided aorgk an inner side 6 of the
base 2 and on inner sides 7 of the side walls 3. It is
al so possible for the crucible 1 to be uncoated. A

plurality of nuclei 9 are anchored in the base 2, the .
nubPEIPYNgsiof o lamentrgeli the S ranguVemaim g5oun Aaxe preven to be

or B el TR st B iiks SR350 1ok Bforthe Buffyats and
t NenerORdtd Mk effRbP ad RRtraAEAS ﬂlﬁtéﬁaﬂ’i id Pcfﬂul%ééi'.CFﬁfglg‘erlpossible

and cone into contact wth the silicon nelt to
potaestidlntior tthe nucletiblage therbfore Si@, KICRP$HNY, BNOBP, AlP,
the nuclei 9 to be anchored in accordance with a )

st alAst pedil AliNstThasgt companads Haver it ecoinmesuthat their melt

specific preferred,origentation,in . the crucible 1. o
ofamRgiae 1 4506 el HHEw B horRipR e fias 1412° C.
nuclei 9 in at |east one side wall 3. The nuclei 9

have at | east one conpound froma group of elenents

f r Ohe tdffective ,nuclei AdenYitiefon the adthed atbs tothecink@htien to
of elements. In particular, conpounds of elenents of

t hpraduce silicasr is\particwlagy coporiank whighewilhbe dgak ovitlp in more
ossi hl.e, Al 203 i ng above all. particul a suit gbl e.

SeE Pelowol ¢ shigtts nB%l_e_hd?EﬁlEygl@I til_e m&% ﬁ@cogag}& to the

fBO{nJe'ﬂﬁoﬁ ri_lE %'eRJv?enl pf’i‘fb‘i ‘-’e{rﬁ 80 tRickd? Z)e!r r&}’lﬁg‘iﬁ gan?c%ﬁé} bltween
e 1S an el enen of "the mal n group. reover,

cepyT &nd"it)%ic?éi;% MR’ and"Bl pattRuldrC BetWene@0stdnd 5 nuclei
with _respect to silicon and are well wetted by the
si tinéon tektcass, theeyudieive wed Hane cakizafdfi M ytot $0000 pm, in

silicon, such as, for _exanple Si C, Mreover, further
cap#itigalar betiween 8o and PPAR$im sRds prpaisulasabeliiegas! and 500
therefore also silicates are possible as alternative
nubflsi 9. 5 Conpounds of elenents of the Il and V-

mai n group have proven to be particularly suitable as
these elenents are al so used as doping materials and

t hehef pethddhactordifgeed the mwehioedos pratecingl silicén with the

reduced. Further possible materials for the nuclei 9

ar erucibdeel aiceonling tgi e, irsieaon BNl BPdeguribed in more detail
below. Firstly, the crucible 1 with the base 2 and the side walls 3 is
provided. Nuclei 9 are then provided at least on the inner side 6 of the base
2 in such a way that they are rigidly anchored to the base 2 and can come
into direct contact with the silicon melt, even when the base 2 and/or the
side walls 3 have a coating 8. This crucible 1 is filled with the silicon melt,
the silicon melt, proceeding from the nuclei 9, firstly solidifying primarily
in a planar manner until the inner side 6 provided with the nuclei 9 is
substantially covered with planar silicon particles. A bulk crystal growth |
then takes place in a preferred grbwth direction 10 oriented perpendicular

to the inner sides 6, 7. Finally, the silicon body which has solidified in the

crucible 1 is removed.



5 Al As and MN. These conpounds have in comon t hat
their nelt tenperature is above that of silicon and is
therefore greater than 1412 C. The effective nucl ei
density for the nmethod according to the invention to
produce silicon is particulardy inportant, which wll
be dealt with in nore 10 detail below The effective
nucl ei density in the crucible 1 according to the
invention is between 0.001 and 100 nucl ei per cnR; in
particul ar between 0.01 and 10 nuclei per cnR2 and, in

o Egg%nl: Crwrg%a‘tlo?le&\{vetsg i §1r1791115 b8 u&és@h?&[ﬁ% fjnp gh%blobelow

e ‘nucl el USed have a Sizeée o

UNDwillg PRY the Wsa' oPehevafiRldl, h @Hﬁcﬁogﬁd&%éﬁfﬂ% ndtessary for
parti cuI ar, between 1 and 500 15 pm The nethod

acnocldatign tomphﬁ:dl tovtha tremairfing regiodsiof g mnler smiesﬂ 7hof the
the crucible 1 according tqQ the invention wl

5 degwatd@dwmhrW@ IPeRUI¢! hds w;lucpdf”ghfr yse @fh@lqlﬂ% msaas that

ottt iion b abf frmbiatind FodtBiion of 4 K Ruliftro the
6 Blelf REREMErS of BilRAN whetERs 4 Hatlchtisy atagegréélt@f ®fperature

anchored 'to t he base 2’ an can cone 1nto diftect

codiffertnoy tfforh hehessilicoanmet! temparemraisntot be bgmeted at the
and/or the side walls 3 have a coati % 8. This

cr Iﬁmi!illélgl ppsnm iofl e wnen sides 6i 17 obrihaegruciblereThe nuclei 9
silicon rocee from e nucl ei firstly

10 sopTAY I Hﬁt %?tgﬂﬁmtgeé ?W%Oéﬁ@rﬁgmﬁ%ﬂw J?ﬂ<f>1 t he
inner side 6 provided with the nuclei 9 is

. substantially covered with planar silicon particles. A

bulAk se¢oted @mbpddinkht ofethet aleatiph a®dll ibe AefdreieRY belbw with
growth direction 10 oriented perpendicular to the

i nreferepicdas - Big. 2. $ructhtally tdeatisal pams howethetsaoie hefsrence
SO|IdIerd i.n the cru0|ble 1 is renoved. The
nueu@afa z‘o@s dR tilﬁ dingt, smbodyngpt, re éerwéswng)g@rq% made to the

15 o HRlcrintOnn sy bt Pl g B S 007 AL B similar parts

COHR@e’ ecﬁet Sarhd eref&RRES Mfné@% Qhigh Ofn tah eplhéhrdie ferWeRls. An
6, 7 of the 5 crucible, which have no nuclei 9, is

r ednpmdantleéfemeodf thecire¢ibl ieds thet mangdmemmﬂ thatriuetei 9,
starts at a tenperature reduction of a

r ewéwfbﬁret mowmmect}ye%éh@b@ﬁ@a)pf ghe c@@rble vbﬁelreﬂys gase,

S hFED & el s sc e randiun dstpbERages ittt firs
20 r egﬁl'bﬁpﬁﬁexﬁr{%ﬂhé cﬁclﬁlg%cbmg & ﬁﬁ:sln@ent?orptfmd BRo be arranged

crucib he nuc
on the inner sides 7 of the side walls 3a. Accordingly, it is also poss1ble to

configure the crucible 1a without a coating 8.

A third embodiment of the invention will be described below with
25  reference to Fig. 3. Structurally identical parts have the same reference
numerals as in the first embodiment, reference being hereby made to the
description thereof. Structurally different, but functionally similar parts
have the same reference numerals with a b placed afterwards. The

important difference from the first embodiment is the arrangement of the
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10 grow ng first determne the structure of the

sem conduct or body. A second enbodi nent of the
inventton will be described below with reference to
Fig. 2. Structurally identical parts have the sane
reference nunerals as in thefirst enbodiment,
reference being hereby nmade to the 15 description
thereof. Structurally different, but functionally

- PR e e S BTt O ThBHBEER Gt bl o
i bl ' f ot | @i Al

o B pbtonfot s PSR R e See A6 b P prd e o

| apardtiduldti feiflRgahe HaSe 2B th st wall§ BbbRavas fiddleed .and are

randomy distributed as in the first 20 enbodi nent of

t halsomat icbhreced oo tiengudlei 9.HEheé nvdet 9 are amangddsin the coating
arranged on the inner sides, 7 of the side walls 3a.

AcBbiriapetrdange with the Jusiperalpgiment 4n sueh A gvaYethapghey project

cruci bl e | i t.ho a_coatin A thir Een f
i etehr Rty e g BnERE 4 St eaptfie,Tp ROLBGLIERRGn. I the
r eﬁﬁf@aﬁsoaﬁnéﬂt,gthe?coa&hg 8pLdiTtRE CrudiBRNY Rampeadthe. ITAYS, the
the sane reference nunerals as in the first

emhodleator proczedingnfrenb diengudier @bytanadarettby oaethe coating 8b.
description thereof. Structurally different, but

f uAst plspain yheitwiol firstpambeodiaersss e Jweleir 2f Warnke arranged

nuner.al.s W t.h b pl.aced afterwards. The i nportant .

i bl raend i B, CalBEcShei PRARUIRE I 1S Possible for

ar Bﬁﬂg&fl‘&% waills'#&he rucible 1b to be provided with nuclei, while other
walls are free of nuclei. In the embodiment shown, the inner side 6 of the
base 2b and the inner side 7 of the side wall 3b shown on the left in Fig. 3

has nuclei 9.

' A fourth embodiment of the invention will be described below with
reference to Fig. 4, Structurally identical parts have the same reference
numerals as in the first embodiment, reference being heréby made to the
description thereof. Structurally different, but functionally similar parts
have the same reference numerals with a c placed _afterWards. The
important difference from the first embodiment is the arrangement of the
nuclei 9 on the coating 8, it being possible for_ the nuclei 9 to be loosely
applied or burnt into the coating 8 of the crucible 1d. The nuclei 9 projéct
into the interior 4 of the crucible 1d and, as an alternative to the
arrangement shown distributed in a structured manner, may also be
arranged statistically distributed. It is also possible for the side walls 3 of

the crucible 1c to have_ nuclei_ 9,



nuclei 9 in the coating 8b of the crucible Ib. This
nmeans that the nuclei 9 are independent of the base 2b
and the side walls 3b of the crucible Ib. In
particul ar, neither the base 2b nor the side walls 3b
have nuclei 9 and are al so nq;_connected to the nucl ei
9. The nuclei 9 are arranged In the coating'5 8b in
accordance with the first enbodi nent in such a way

[ly intQ the interior

that they project at |east parti X
4 brcendng qjeifart@ell WL@&IWIEIQQ&S eWn inp figwre, gaqnecrystalline

enpodi nmgnt... -t coatin qf crucible I b j

pasl BUire dstl P Bl Cflcleiash & P BB R Brbfhredagrowth
nugiretich $02Whictdis' &&ét¥d PardIRg 16 RS ﬂ&%iﬁf&ina‘l‘saﬂé $OFbH this
the two first enbodi nents, the nuclei may be

ar parpgee, ${C scalek sdre cprefarabliystisédy uvRidhi betisecofathaig planar
8b. In particular, it is possible for only certain
waBeemelry eHbedrancphitethercoating s of thei craeiblg 1 jand jeerefore have

l.n .t he

enscRiiec EBuih iy SlonddSs Topwi digian o thiicon
RIS L R sl RRRITID By BIEETH e

I nysiidifyang wilidom) evisieh dias ke gafiRular pwpbiitivefeffernoa dubsequent

~Fig. 4. Structurally identical parts have the sane

10

r epecesses dwnimgr the pradudtion dlsilices cedsblils rapplics, in particular,
referen%e beig& hgre y na%g to the description '
t his @ewriacs texiire o pisficAn ¢l ent . but functionally

simlar parts 20 have the sanme reference nunerals with

a c placed afterwards. The inportant difference from

tha pictetre® pBOAbIRP for ProdiRidy (RNAGTBANS battitfes"of R inner
9 on the coating 8, it being possible for the nuclei 9

t osides 129d% eif ythapplicibde dr obuwmnits i cviatingh® mothiel nge 8f of carrier

.the crucible I d. The nuclei 9 project_into

15

_of

20

J p : the .
i ninediugp 1 thy farpeota pastsias aliguid with disparsed nuslaiin; the form
to the 25 arrangement shown distributed. in.a. . . .
¢ Pl pasBaih AREErElddl SoRaSdor AKyBhe Aifnigiyrm paptp with
di i Lot of j (oSd I
R URSihL o LORIREOERL SR, 5,y e
f uptdearsoe ib agplied twiktd thes Bid\of aspeay dgvice, such as, for example,
nmonocrystalline nuclei 9 are used on the crucible base
2, aggordmgHanibe princaplerafean mkgsitprinti besprayingion, inmacshrdance
is oriented paralle

| to, t I i t.udi I is 5 F
| et s s eal st Spravoetes by S dhig sk on B punghArpesure on

colfRcEhich2, 3. By By 00 AN g ARl rocfis 1p, the
Pr stapinahatdriild 6f e itd WithlAspdroitDmicha o@loP\hdIprecursor react

- direction of the silicon nelt. Accordingly, the

25

pr tf farnethegnwieatingi materiaband theaparticlespifiths paste wich dispersed

‘solidifying sj%icon, ich has a.particul arly positive

ef Paclel Hater wdh dhe prucihls susiaes opilsGegting 8. Jhisgitipomedium
of silicaon l]ls. This a ies, in particular, 10to a
su?¥%%g%§§9%ﬁFg?%?ﬁﬁcé?nggn cell. A preferred
possibility for producing the nucleating particles on

the inner sides 2, 3 of the crucible 1 or onits
coating 8, is the use of a carrier
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mediumin the formof a paste or a liquid with
di spersed nuclei, in the form 15 of a paste with
di spersed netal, such as, for exanple, alum nium paste
with rear mstallsation or in the formof precursors.
In this case, the paste or the precursor is applied
wth the aid of a spray device, such as, for exanple,
according to the principle of an inkjet print by
spray| ng on, in accordance with a "gateau cream spray
baf! aigs dropp| ng on or by punch pressure on 20 the
inner sides 2, 3. By neans of a follow ng tenperature
process step, the starting materials of the paste with
di $pepspetFaifal P%ddéﬁng §ificOh BEOLLS % }ﬁﬁ‘iﬁ% iR thethiddiHe
nucl eating material and the particle he paste
wi t h ali proeidiag ansracidle 6li; ritagd by ¢)Hot hecetving iabdiliccriiielte evith
or its coati ng 8. The carrier nmedium evaporates before
the sili-conbas ¢252apBb)andy ains 1. A nethod for

B or ovita: RpsERh S WIR 23! P Cothe TRy S BRIREE 3 20
t,

a silicon V\Athl.abase(z; 2a; 2b) and ii. a
plurality o ’si de wal |l s (3; 3a; 3b) connected to the

base §2attabhing Bhcleb (9pat Rabi fQah 4eh&i sidO) 6 RbS kieabhsd @; 2a; -
an inner side (6) of the base (2; 2a; 2b) of the

cruci bl 2b)af thegrudible (1¢)a; 1b; Merein the nuclei (9)
have a nelt. te ature ich is greater. than t

mel t tehpewa?ml thet naglei (Bhave 2 e tPRgetatures wle&bisegreater
(1 Ta; TbgahGhe Metlthteﬁiﬂeﬁiﬁfb Eit; licon,

~ ¢. filling the crucible (1; 1a; 1b; 1¢) with silicon melt,
d. solidifying the silicon melt beginning on the nuclei (9) and

e. removing the solidified silicon from the crucible (1; 1a; 1b; 1c).

2. A method according to claim 1, characterised in that the nuclei (9)
have at least one compound from a group of elements of the IIIrd; IVth

or Vth main group.

3. A method according to claim 1, characterised in that the nuclei (9)

have at least a compound of elements of the IlIrd and Vth main group.

4. A method according to claim 2, characterised in that the compounds

have oxygen.

5. A method according to claim 2, characterised in that the compounds

have oxygen in the form of AL,O;.
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d. solidifying the silicon nelt beginning on the

nuclei (9) and e. renoving the solidified silicon from
the crucible (1; la; Ib; 1c). A nethod according to
claim1, characterised in that the nuclei (9) have at

| east one conpound froma gregp of elements of the

I1lrd, IVth or Vth main group. A nethod according to
claim1, characterised in that the nuclei (9) have at

| east .a cqQnmpound of el enents, of the I]Ird and h main

gr Qup? MERAthRFORESr @) lmol,cqlmrﬂftz,rlseﬁaana@taéﬁ@éwaﬂ ®)

t hat e & N h 70 e d i to

ol ai e SEARIE: Sfox S HRaRP, APAHSH A0 E6E

oxygen in the formof Al 203. -10- 6. A nethod

according to claim1, characterised in that the nucl ei
(97. hAvmefhiod, a&iofilingi ®2¢laish NAchaBhicteBiRedAinPthatl the, nudlei (9)
or BeO. 7. A nmethod according to claim,l,

char abaveraseldestive mupleirdeasity of @i(gqlgtp HMh&m “an

effective nuclei density of 0.001 to 100 cm2. 8. A

nmet hod according to claim 1, characterised in that the

1u8! Ch ingtAS ATing foelhlf L, MRkt RRA iy et fheucidl (9)

10 9. A nethad according to claim 1,

char a4y drseffedtive mafeitdimshyof €01 Q) 1hawe. an ef fecti ve
nuclei density of 0.03 to 5 cm2. 10. A nethod

according to claim1, characterised in that the nucl ei

9) h | . Si 0.01 to 5000 15 .
( g RV iethod ccor 1nSgI t%)ecl?ifm I,¢ argcter%e i "that the nuclei 9)

have an effective nuclei density of 0.03 to 5 cm™.

10. A method according to claim 1, characterised in that the nuclei (9)

-have a nucleus size of 0.01 to 50000 pm.

11. A method according to claim 1, characterised in that the nuclei (9)

have a nucleus size 0o 0.1 to 5000 pm.

12. A method according to claim 1, characterised in that the nuclei (9)

have a nucleus size of 1 to 500 um.

13. A method according to claim 1, characterised by an anchoring of the
nuclei (9) in at least one of the base (2; 2a; 2b) and in at least one of the

side walls (3; 3a; 3b).

14. A method according to claim 1, characterised by an arrangement of
the nuclei (9) directly on at least one of the base (2; 2a; 2b) and on at
~ least one of the side walls (3; 3a; 3b). | |
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11. A nethod according to claim1, characterised in

that the nuclei (9) have a nucl eus size of 0.1 to 5000
gm +12. A nethod according to claiml1,

characterised in that the nuclei (9) 20have a nucl eus
size of 1 to 500 gm 13. A ngfhod according to claim

1, characterised by an anchoring of the nuclei (9) in

at | east one of the base (2; 2a; 2b) and in at |east .

one _of the sjde walls (3;.3a; 3b). 25 14. A nethod
actdr B mgthad emrfhng t%ﬁlarrack eqhagaeteweénlnathaén@éﬁan@r side

(2: 200" oy et o of e 0 2uo B Fhe 8F Fallughs Bt S Soner
32 3hes (7B ea»tea L3104 96785 Dol O 2b L

characteri In't i'nher” si de | east
one of the base (2; 2a; 2b) and at |east one of t he

i nner sides (7) of the side walls (3; 3a; 3b) has a
cobbi Agn(smodsa@porcbng@o chlmtia@aaaaet@ruedgm an gnclionngsof the

charact an _anc g of the nuclei (9) in the
coatl?ﬁéc (53 le goating @e%hgd according to claim 15,

charact eri sed by an arrangenent of the nuclei (9)
directly on the coating (8; 8b). 10 18. A nethod

acepr Ai mgthHod £dc@'rdih%50 Hiad aS! ehasRerived by an arrangement of
nmonocrystal |l i ne nuc (9) wth a preferred growth

or i enthetriustei (2PYirecttyngn dhd coagintgx®; 8h). axi s (5)
arranged perpendicular to the base (2; 2a; 2b). 15109.
A met hod according to claim15, characterised by an

2{)2% | ga}de%(f) Cé(n‘al ‘E& %'lalfr?)l§egh§{'£étgy'tsgg b}{ F}Iloqolg%sllalhne

istrc or 1 n manner

si de f
2 Dl 41908 oA A f o 9

3a; 3imis (5) arranged perpendicular to the base (2; 2a; 2b)

19. A method according to claim 15, characterised by an application of
the nuclei (9), distributed statistically or in a structured manner, on the
inner side (6) of at least one of the base (2; 2a; 2b) and the at least one
inner side (7) of the side walls (3; 3a; 3b).

20. A method according to claim 19, characterised in that the nuclei (9)
are present in dispersed form in a carrier medium, which evaporates

before the silicon melts.

21. A method according to claim 20, characterised in that the carrier
 medium is a paste or a liquid, which is applied by spraying on,

dropping on or punch pressure.

22. A crucible for producing silicon with

a. a base (2; 2a; 2b),



20 20. A method according to claim 19, characterised
in that the nuclei (9) are present in dispersed form
in-a carrier medium which evaporates before the
silicon nelts. 21. A nmethod according to claim 20,
characterised in that the cagsier 25mediumis a paste
or a liquid, which is applied by spraying. on, dropping
on or punch pressure. 22. A crucible for producing
silicon with a. a base (2; 2a;_2b), b. a plurality of

si de bef Pirality ofsideppllsdd; 32 3)@ndi (9) on at | east

or uci bi Bugist pigH ppleadtcdi HRE shdé (e fighaft, i gy of the
(2; 2a;01§1@}b1@@p£ anbsilgﬁ) walls (3; 3a; 3b) partiall y.

S5surround an interiof to receive a silicon nelt
and ed. wheregh fihé basen (31 2; 2bY)andatie sadgwiatls {(BBLr 3 UL tially
which is greater than the nelt tenperature of silicon.
surround an interior (4) to receive a silicon melt and
e. wherein the nuclei (9) have a melt temperature, which is greater than

the melt temperature of silicon.



