1 = DESCRI PTI ON METHOD OF USI NG BORON DI FFUSI ON SOURCE AND METHOD FOR

* PRODUCI NG SEM CONDUCTOR 5 TECHNI CAL FI ELD The present invention relates to
a method of using a boron diffusion source and a nethod for producing a
sem conductor using the boron diffubDESCRIRLOBE. 10 BACKGROUND ART | n order
to formp-type sem conductors by diffusing boron on a sem conductor wafer
made of e.g. germaniumor silicon, it has been common that a boron

di ffusion s r r e placed in a furnace (for
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in a non- OXIdIZIng gas atnosphere.g '@ﬁﬁﬁﬁﬁb as the diffusion
progresses, since boron 15 oxide |n oron |ffu5|on source i s consuned,
it ggadually tends to be difficult to uniformy diffuse boron. Therefore, a
treatnment to reoxidize the boron diffusion source is carried out at a

sui t abl eregHNTCAD FIELD or m bor on oxi de on the surface has been carried out,
however, time and cost are required for such reoxidizing treatnent (Patent
Docunent 1). TRatpessenDovantiemtelates td B-metROD6F- 1R Hsbror2diff islideGlotseRind @mdthid for

| NVENTI ON OBJECT TO BE ACCOWPLI SHED BY THE I NVENTION It is an object of the
pr esent predusingiagemieonguaiern usingdherearpv diffusionisdunice. a bor on di f f usi on source,
whereby tinme until carrying out the reoxidizing treatnent can be extended,
and a nmet hod for 25 produci ng a sem conductor using such a boron diffusion

sour, T LI SH THE OBJECT The present inventors have
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ext e o acconplish the above object, and as a result, they

have aCh' eveq, ggjehg\s@@e %—ﬁ)ﬂg Q@Pﬁ‘cﬁﬁ?&scﬁ dE)Q%i kf?é’&j‘gor@?gﬁy Eﬂcbfmﬁ:torwa?err ﬁ@éetope

above obj ect cco hod o
di ff usi qflg YRHh&Rum ePSRA! |?ﬁészl%énQMmHﬁ>h Mkt @ HoRSrQdiffudionfsdice Bnd a%uh%nm@tﬁ of a
conposite sintered body conprising an alum na (A1203) conponent, a silica

(Si O2) Zvatercarpplaedd inarfdrmacd@sraxamplel iheg afeBiNprnatvanoaresniged at regularinieriatd) Zhd1g
gas atnosphere with an oxygen concentration of from0.3 to 5 vol %
heated in a non-oxidizing gas atmosphere. In such a case, as the diffusion progresses, since boron

15  oxide in the boron diffusion source is consumed, it gradually tends to be difficuit to uniformly diffuse
boron. Therefore, a treatment to reoxidize the boron diffusion source is carried out at a suitable
timing to form boron oxide on the surface has been carried out, however, time and cost are required
for such reoxidizing treatment (Patent Document 1).

Patent Document 1: JP-A-2006-294964

20
DISCLOSURE OF THE INVENTION
OBJECT TO BE ACCOMPLISHED BY THE INVENTION

It is an object of the present invention to provide a method of using a boron diffusion source,
whereby time until carrying out the reoxidizing treatment can be extended, and a method for

25  producing a semiconductor using such a boron diffusion source.

MEANS TO ACCOMPLISH THE OBJECT
The present inventors have extensively studied to accomplish the above object, and as a
result, they have achieved an invention having the following constructions, whereby the above object
30 has been accomplished.
(1) A method of using a boron diffusion source, characterized by using a boron diffusion

source made of a composite sintered body comprising an alumina (Al,Oz) component, a silica (SiO,)
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(2) The nethod of using a boron diffusion source according to the above (1),
*wherein the non- oxidizing gas is supplied to a diffusion furnace at a rate
of fromO0.5 to 15Umn. 5 (3) The method of using a boron diffusion source
accor di regmponanhanchdberen fitrjdedBN) g9mpariestie iamonoxidizing des mtmospheteusinam awgarce, a
conposite sintered body is used wherein the total content of the alum na
(Al 208) CBBQ?BHﬁ‘é}H‘tOfgﬁ'@ (il%@%quca (Si @) corrponent is from30 to 70 mass%

th t ent trid t 30 70 s% d

the motar do] DronpSeRPEs T alin SUBRET Ry o e b Wnetsiph e °"
[ £ f b 1) t 3

wher oi n T E%Eq %%@Pﬁ%éé%“@?Qﬁ?lﬁﬁ%&k‘&?é%‘?gf‘”?@%556‘3‘*3%@ or acal uli na. (5]

The get hod qB) Hifd Méthad S %Jré#&ﬁt@ébrﬁéﬂéfo%%c@&@ﬁ?% e atbgv@(f’l)(op@? vmerérh@s
above (1) to ( 3), whereinthe silica (SiQ2) starting material is silica
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di ffusi on source according to any one of the above (1) to (3), 15 wherein

t he bor @tumina (Alfk) ¢anonentanditiregsilicat(SiQptomponbrtrioiomi30nd @@ massidethe cortenthe

met hod of using a boron diffusion source according to any one of the above
(1) to (9 boronRAididei(BN} ¢rNRERHiS e R04e Bhmasie ndribg malqr Bibe Rt PeP4=iCe i8 9™ £ r om
10 to 45%a asured by Archinmedes' nethod. (8) A nmethod for producing a
sem cono‘tf% characteri zed by placing a boron diffusion source 20 rmade of
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content of the alum na 1203) " conmponent and the silica (SiQ2) conponent is

from 30 to 78) TRs@éthod bfe.lsﬂ@r}ilﬁfibn @iffudidresdarieQizcaYding it @ny &Y of R ELRVE 0f) té @),f rom
30 to 70 mass% and the nolar ratio of A12C08/SiC2 is from1.0 to 2.4, and a
sem condvetrein theafliea (3iQ.) st ginateual iisosilich powdercaernsll drdatasitigate gass.under a

non- oxi di zi n% ghas at nosphere havi ng an oxygen concentration of fromO0.3 t
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produci ng a sem conductor which is preferably used for producing p-type
sem condatghimededmethofif usi ng boron on a sem conduct or wafer. BEST MODE FOR
CARRYI NG OQUT THE | NVENTI ON
(8) A method for producing a semiconductor, characterized by placing a boron diffusion source
20 made of a composite sintered body comprising an alumina (Al,O3) component, a silica (SiO,)
component and a boron nitride (BN) component wherein as the boron diffusion source, a composite
sintered body is used wherein the total content of the alumina (Al,O3;) component and the silica
(Si0,) component is from 30 to 70 mass%, the content of the boron nitride (BN) component is from
30 to 70 mass%, and the molar ratio of Al,O4/SiO, is from 1.0 to 2.4, and a semiconductor wafer in a
25 diffusion furnace and heating them under a non-oxidizing gas atmosphere having an oxygen
concentration of from 0.3 to 5 vol%.

(9) The method for producing a semiconductor according to the above (8), wherein the non-

oxidizing gas is supplied to a diffusion furnace at a rate of from 0.5 to 15L/min.

30 EFFECTS OF THE INVENTION
According to the present invention, time until carrying out the reoxidizing treatment can be

extended, since boron oxide is always present on the surface of the boron diffusion source. Further,



51n the present invention, from0.3 to 5 vol % of oxygen is contained in the
‘non-oxi di zing atnosphere so that boron $xide to be consuned by diffusion is
continuously supplied at such a rate that the boron diffusion is not
i mpai r edl.is pgssiblecto pravifiern wethed for Peadueing rsemiserductpwhhds prefesably kred fernmount  of
boron oxide fornmed on the surface of Lhe boron diffusion source is
i nsuf fi CIRIYEING RRYPe SeAUGABHYGiers by GIuERg PBYON AL SeRIGRAVPWalel- out frequent|y.
On the other hand, if the oxygen 10 concentration exceeds 5 vol% both the
boron diffusion source and the sem conductor wafer are excessively
oxi di ze BESATMODBEECGROARRYING OUTAHEINVIENTI®N i n the inside of a sem conductor
waf er may e, reduced. The qx concentration in.the ngon-oxidizin
B roSphor e 10 HATEFETLBKGTBR JTRIBCA 1§ § Vos & Gughis haaines BRER S 94 0. 5 «o
2.5 vol 9 Laf i [ - X1 di zi e
reasur ed Mo S LERATRREiFh. iholihels BT RO ARG P bRREDE ficf 32urd
(tr adengimg theSBoroH@fehidniD RotGrp&iRdd, M d SygEAcdWibhtratiomRNeEsaRa6. 8ol I €
Denki). As a material of the sem conductor wafer, germaniumor silicon my,
for examploant di®otvd@stide fred A MhaUMEce bitge BbidR YMISIHE s@drcé RenguffieRAnand Nnvent i on
may, for exanple, be an atnosphere of nitrogen, hydrogen, argon, helium
neon or tkerefoset raoxidatior hesfo. berapieg auh &requently. r Gpethe gthasr hamd2i0thercafgarr ed. The
non-oxi di zi ng at nosphere with an oxygen concentration of from0.3 to 5 vol %
can 10be caasantralianexceatiste!’di Foth thie daran difflision sopige apst Higsemicopgualeryyaferiaig a
repared so .as to have su a co to the diffusion

carrier gas [ : : ositio
o ace SAEessNEg BRbEEd Py Tha Aoy ot ron difuar n ibh Reides! & seineanekicier Hfer Dhace.

hor i i . ith h
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speci fi c3_§mp,lng,e pr%f'éréwq%ﬁ O_Qggz_mgp/;_, trade nane, manufactured by Koyo

Thernmo Tech no may be néntioned. One exanple of the rate of raising
t enper at ur e, THe&JXpgdnedontentianich iahendr-eMidizihgBinfsphidie can Pemehsuiéd, fidrEixample by
shown in Exanples. In a case where, as in the present invention, the boron
di f fldsi angaaniccell type emeasurngsapparatusi(inddenanhe siaydaobiype pxjigeq meonited @KYMAN| A1203)
conponent, a silica (S 2) conponent and a boron 30 nitride (BN) conponent,
a part dnanséactimedy teei Dgaki)-c aci d anhydride) formed by oxidation of boron
nitride becones al um num bor ate havi ngr a hi %_h melting point. Therefore, even
9

i f the diffusldmateriakldeterticonductarwaich germanyBIrs UFOhingh & examRles PoHsadet ween

J1gs and borgn SQULEe; anagmf é"h'eirencﬂ thd b8t inv SR 100 QL) |°jbi a3 {70s Re
reduced. Further, A1HA ATt STTi CAPPRST I oHﬁBasyi ft & _s%"rlﬁee et rBy PR&LE st
mainly ig Pﬁreserf, Ry dFogdn, ¥R Idiigmi fdon MAGHIRRY th&8oMEARRRY ?J’%'P}’ %h{ogaﬁag&g Qf the
boron diffusron “source’is also inproved. In the boron™difftusion Source of
t he Jor eseéferréd)V @Rk inBM-oxitliBing @ndspRéreafithtanexPgynaddnbéritratiéleof from 0.3 to 5 vol% can

be maintained in the diffusion furnace, for example, by supplying a carrier gas prepared so as to

have such a composition to the diffusion furnace at a rate of from 0.5 to 15 L (liter)/min.

As the diffusion furnace, a horizontal or vertical type furnace provided with means to control

the diffusion temperature and the flow rate of carrier gas may be used. As a specific example,

25  “Model 272-M400”, tradename, manufactured by Koyo Thermo Techno may be mentioned. One
example of the rate of raising temperature, temperature and retention time at the time of diffusion is
shown in Examples.

In a case where, as in the present invention, the boron diffusion source is a composite
sintered body comprising an alumina (Al,O3;) component, a silica (SiO,) component and a boron

30 nitride (BN) component, a part of boron oxide (boric acid anhydride) formed by oxidation of boron

nitride becomes aluminum borate having a high melting point. Therefore, even if the diffusion

temperature is as high as 950°C or higher, adhesion between jigs and boron source and falling (flow



5 conponent is preferably from30 to 70 mass% the total content of the

-al um na (A1203) conponent and the siliga (SiO2) conponent is preferably
from30 to 70 mass% and the nolar ratio of A12Q3/Si2 is preferably from
1.0 to down) af poron@xidesarhe rasiucedhe Fudhesralynina ade sii@Np theoeappesite sintsreddwdy t han
30 mass% since the ampunt of boron oxide fornmed at the tinme of diffusion

i s | ess®ipkmaialy i the forp of 3("603 gRIGeothRTgLYINE fMeskanicl sifEnakief the baren diffusienis 70
mass% the ano ron oxide fornmed is excessive, 10 whereby boron oxide
excessi \5%?'?/65#386%‘8%0"8 the surface of a sem conductor wafer, and deposition

on jigs or §0gelhol difild sBQch f{h@%?e%e%\t-ﬁn\?en %Ptl@%oggnt 91%)99 [tl‘ldjee (BN)

conponent is partlcu pre era rom mass he t ot al
cont gnt c%?éﬁéﬂt i8 Tpkt%rﬁﬁly «re.mﬁb 70 PRERSAEIRE t@QEoh At of dhd énﬁmms%ug@g) cERPHIRRENt IS
particularly preferably from35 to 65 nass% Further, if the nolar ratio of
A12C8/ SafRthesilice $S0L)empdnént ist grefeedbiyeftim Bmoes0t raatA, |amtmnh¢lbr ratieof AL 4/SIO,
reoxi dation treatnent becones small. For the sanme reason, the open porosity
of the IsqrefarablyiffomuisDdm2goulf the apptestiofdlie byron hiidar(BN) enetepentrietekothan S0
preferably at |east 10% On the other hand, if the nolar ratio of

A1208/ Simepsexeerede amauntgif heren guife faimed atihe jime pbdiffesiemis drssfilis idificull dur ce at

the tinme usion i s Sdl ficult to, diffus oron, uni form
For t he batavah s ko and L Scentis 2 fas b ihd Aowt LR PRk RERELs drcsave.
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30% The conposite sintered body nmade of the boron dlffu5|on source of the

pr esent pidiatably from 3526 BB haStagariithakdtdlicoite (At HeBlurgiaa PN tompgonehi aridthé Sl 2)
conmponent and a boron nitride (BN) conponent can be produced by preparing a
m xed matiea (Si0:) sampongent iseadisotady prefepaldy frano A5 &@H Mess’25 press sintering it or
Cl P molding (Cold |sostatic Press) it, followed by sintering in a

non- oxi di zi nglrth%& H‘rﬁ'@ﬁﬂ@@féa%@frﬁlé)@/sr@ilﬂﬁjéihaoﬂ Quthsoefiecids extepg iimauntithe|

cont ai ni um na al um na or a-alunina which

pr ef1§-|r alfﬁqg‘ dﬁﬁ%” té??“ﬂ@@rb%@%m%%% ?”c 0” %éa’8¥ rqasgntiee @‘?WR?r@'tYrPfer?/ borog
exanp! €, (ol fHBS oH?&f%Ce ﬁg deg&f by B2 AR rrgg&eg%&%@] gge(?%%gig {3 \Aﬂal 0% 0fnd %?y has

aer OS('B‘|I

corrpone pr ef er
an aver aagy ks h\%‘a?ra%b%?Al%gléltﬂ'@k&e@§2t403|§cerﬂe@@'¥mtuf)r%f 1R BB 8|ﬁu§@n YRk a1 The
materi al contal ning both an al um na (A1203) conponent and a silica (S102)

conponeitie tiMmey of diffisionexarge! Ris dwgcuitib hifm@a b&on AsiformIyRLL Fedr it saPivieaddh, the opeROr ON
nitride (BN) conponent, commercially available boron nitride powder havi ng

an aver pgesihacftthebaos diffesiol squresf mezsvred HyrtberAhinedes Sietodrapreberally aprhystused.
The hot press sintering conditions na for exanple, be such that the

preg8ur é5¥s  phemelas Ftip of Ah@#@zt*@al‘@u Ky prefesalely fipaflc? 197§ and 1A mresity DhthePa,

the tenperature is Ereferabl}/ 400 to
boron diffusion source is particular pre erably from 15 to 30%.

The composite sintered body made of the boron diffusion source of the present invention
comprising an alumina (Al,O3) component, a silica (SiO,) component and a boron nitride (BN)
component can be produced by preparing a mixed material having the above composition and hot

25  press sintering it or CIP molding (Cold Isostatic Press) it, followed by sintering in a non-oxidizing
atmosphere such as nitrogen or argon.

As a raw material containing an alumina (Al,O3;) component, Y-alumina or d-alumina which
preferably has an average particle size of from 0.02 to 5 um may, for example, be used.

Further, as a raw material containing a silica (SiO;) component, silica powder, aerosol or glass

30 borate which preferably has an average particle size of from 0.02 to 5 um may, for example, be used.
The material containing both an alumina (Al,O3) component and a silica (SiO,) component may, for

example, be mullite.



5°1,800C, nore preferably from1,420 to 1,700C, and the tine is from1 to 10
~hours, preferably from 2 to 8 hours. Tle CI P nolding condition may, for
exarrpl e, be such that the nolding pressure is preferably from 100 to 500
MPa, nore phAefadpalplial containing@doran riiode (@M. compenandeammeseiallyfayailablenlbasen nitjida Cl P
nol ded product may, for exanple, be such that the tenperature is preferably
from 1, Bowdardavinganaverage F??é‘i'qﬁ sizesiarerablyfioghd- 1 tsdoHmgmay l%@mplyaﬁadt he u e

obt ai ned comfeLPtibe difaibrgihe TR Bl Rl belBeaefuls BT chape
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15 Now, the present [nvention tail

ref eg enggod, Eifﬁé“fﬁr'eﬂa?abl frisHie 20 to 1 76090, BSEIRE t.hfé\l@ﬁémqno 18 hBYrs! f@é{}ﬁf
restricted to suc spec¥f|c Exanmpl'es. EXAMPLES 1 to 12 and CC%PARA | VE

EXAMPLEStd8thours. Boron nitride powder (BN purity: at |east 99 nmass% average
particle size: 7 m, alumna powder (Al1203 purity: at |east 99 nass%
aver age par tThe|CGP giojding q@nditipmipan fier examplei bd sugh dhad thegpolding prasdene i preferably  at
| east 99 mass% osition: 90 nmass% of Si Q2 conponent and 10 mass% of

B203 g loH‘B’@rﬂ@ﬁt“f%‘ggédﬁorﬁzi’fetf‘l”ép'é frgm300 t9 5Q0 Mi;av\eT'?ﬁe tondiiarsifor ﬁ'g'&”?‘%@ P shown
T 3 A

mt er | aimalied PESRuEBAY for Sharielprie hinat hﬁawrdgf‘déeﬁs PIATRIAON At oD 511 908K

and 01 1 58t 559,68 GODE, URFIHG el GRS Rl {18 T Fob e 2, 11 @

nltrogen ga ours. RN 43V fat eri al
was Cl P r@érg@gfrgm@ltggmogfsoduct si ze: outer di ameter of about 150 nm and
hei ght of about 60 mm) by using a rubber nold under a pressure shown in
Tabl e 1 ancnssbidiydadmpositersimeretbbdipis @St tamicaly procd§¥E intd adiskishafgern Has
at nosphere for 4 hours. Respective sintered bodi es obtained by the above
si nt er i nbapediyrodthacfraseraligingmeachinetas the likdi sk shape (di aneter: 125 nm
thickness: 1.5 mm) by a lathe or slicing nachine to produce boron 30

di f fusi &FfAMFkESes, and the porosity, the armunt of deformation and the

di ffusi i ' d
wer &8 e asur b eV PR Y e RS o0 T o 1 B e APPSRl ¢ 1
Fur ST L Vi RS i A5} B85 Al BR5QBLk Kipggytr ol o0 by the

6 sinter press e case o ess sintefring, the

por osi tEWL‘E@r‘IttBQIZla‘?IQd@MH‘KF@@ﬁWEXAWL@bH'tB% (1) Porosity: The porosity
was obtained by the followng fornula in accordance with JIS R1634.

Boron nitride powder (BN purity: at least 99 mass%, average particle size: 7 pm), alumina
powder (Al,O3 purity: at least 99 mass%, average particle size: 0.2 pm) and borosilicate glass
20  powder (purity: at least 99 mass%, composition: 90 mass% of SiO, component and 10 mass% of
B,O3; component, average particle size: 2.1 pm) were blended in a ratio shown in Table 1, and
mixed by a ball mill for 3 hours. An obtained mixed material was packed in a graphite mold having
an inner diameter of 150 mm and hot press sintered at 1,500°C under a pressure of from 8 to 12
MPa in a nitrogen gas atmosphere for 4 hours.
25 Further, the above mixed material was CIP molded (molded product size: outer diameter of
about 150 mm and height of about 60 mm) by using a rubber mold under a pressure shown in Table
1 and sintered under normal pressure at 1,700°C in a nitrogen gas atmosphere for 4 hours.
Respective sintered bodies obtained by the above sintering method were machined into a
disk shape (diameter: 125 mm, thickness: 1.5 mm) by a lathe or slicing machine to produce boron
30 diffusion sources, and the porosity, the amount of deformation and the diffusion life time (duration
until a reoxidizing treatment is required) were measured by the following methods. The results are

shown in Table 1. Further, in the case of the hot pressing, the porosity was controlled by the



5 Porosity (%9 = (water saturated nmass - dried nmass) x 1 00/ (water saturated
‘mass - mass in water) (2) Anmount of def@rmation: The boron diffusion source
was heated in air at 1,150C for 10 hours, and then the deformati on was
nmeasur ecIigring Pcr?ﬁslé!@né'é‘%'“é%ﬁé? of BresTYreletssSiANing, the ROTQREY Wah EOTHOHebYRTEFINES on
source Waaﬁeat ed in an oxygen atnosphere at 10 1,100C for 1.5 hours. Then,
t he bor A" usi on source and a silicon wafer were pl aced to face each
other with a LOf - i ' g

carri er gas SHRaToty ThetdBln 30 oblae s WRAL K, Blmfla [ Cofnt MG o
and oxygegfgagas so that the oxygen concentration in the nitrogen atnosphere
in the diffusion furnace becane as shown in Table 1, the diffusion test of
whi cl§ one cy®orositpe)l= (water saturdted HA6s waded @pes) xeldo/(Wateevimtedytdss — s is heet
resi stance of the 15 silicon wafer was neasured by 4 probe nethod, and the
accunul awateh time until the sheet resistance value increased at |east 20%
fromthe initial value was neasured. 7 mE m Om' NtO N-"~ 00000 0 cO0O O
0 00 0 " fl. L(2)Amoyntof dpfaymation: ( Jbe berop [iffugign squrce was heajed ig'air ab1,150°GFoC1 &'

W (0 N iy St Ben e derarmBiN MR ReRprGckgess gauge. © | C0 2 ET
(3) Diffusion life time: The boron diffusion source was heated in an oxygen atmosphere at
10  1,100°C for 1.5 hours. Then, the boron diffusion source and a silicon wafer were placed to face
each other with a space of 3.5 mm, and while supplying at a rate of 2L/min a carrier gas obtained by
variously changing the proportions of nitrogen gas and oxygen gas so that the oxygen concentration
in the nitrogen atmosphere in the diffusion furnace became as shown in Table 1, the diffusion test of
which one cycle was 1 hour at 1,050°C was repeated. On every cycle, the sheet resistance of the
15  silicon wafer was measured by 4 probe method, and the accumulation time until the sheet resistance

value increased at least 20% from the initial value was measured.
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WWINANWW w w WNO000 U O 8 Fromthe results of Table 1, it is evident that
the diffusion |ife time until carrying out the reoxidation treatnent was
subsg aniNBlsYRAX tAEH fSapiDiTRxanpl es, while in Conparative Exanples, this
effect could not be obtained. 5 INDUSTRI AL APPLI CABI LI TY The present

i nvention camelppesentivdntion aristiged Jorprétiueing Pactdthetted Br P peonnstdddbvitey it es
for sem conductors production such as solar batteries, inverters, diodes or
t r ansi ssemigondirre pioduaion issch assaotat batteridaiavestees, Batiendr tiyppisiocsat i on No.

2006- 321304 filed on Novenber 29, 10 2006 including specification, clains
and summary is incorporated herein by reference inits entirety. 9

The entire disclosure of Japanese Patent Application No. 2006-321304 filed on November 29,

10 2006 including specification, claims and summary is incorporated herein by reference in its entirety.



CLAIMS: 1. A nethod of using a boron diffusion source, characterized by
-using a boron diffusion source nade of qa conposite sintered body conpri sing
an alum na (A1203) conponent, a silica (SiQ2) conponent and a boron nitride
(BN) conponent in a non-oxidizing gasCeAlMssphere with an oxygen 5
concentration of from0.3 to 5 vol% 2. The nmethod of using a boron

di f fusi dn sdupretodefusingiakprendifusignfourceygharagtefized by HEiRG 8 kPN Aiffugion gawrce s
supplied to a diffusion furnace at a rate of fromO0.5 to 15L/min,. 3. The

Tt hod BIRCRS! REPBPEsEP SIS 454 CamPUshe abAuRla Aktly coBPenetA S8 S wner ei n

tn . : . . : 4 wher ei
e tot S0 EherEand SRR a6 ARfgRaY - "n iRl n AR Btah YGRS o)
conpgneRindeditrdiloR ™ 103 6@ VeRsS% the content of the boron nitride (BN)

conponent 1s from30 to 70 mass% and the nolar ratio of AlI2AB/SIA2 is from

1.0 to 2. 4. The meiod®ubing a®broasiffigion sbace Besbrdih g fl CIRING P uiHefeithe HoHioR@izing any
one of Clains 1 to 3, wherein the alumna (A1203) starting material is

y- al um gas srsupplied tora difusian fulfaee aka radelofdffonudisng 18L/dr.on di f f usi on source
according to any one of Cdains 1 to 3, wherein 15 the silica (S Q2)
st arti n§ natléeimgthadof gking a Kogpawliftusion sevree pecosdindtor@ain 1 eed, vhgresrsas thg bomie
nmet hod of using a boron diffusion source according to any one of Cains 1 to
3, wher Siffysion fUreR, acRMRPsite; SeregRPAE 453 WheraiR kg ool conter o BR alinting (eOa)
po r. 7. The, nethod..of ing _a boron diffusion sgurce accor,di to .any one
br i dmeot 8% (RSHE (116 R BuPRR APl TR s beieaBRa P bt ek
of from JArChi - t . for

Igéﬁ) dofh %ﬁﬁt?ssfrcm?% ?U'?ﬁrggéls A aﬁmﬂéﬁ“@ér rgﬁg of A @%ané fro'ﬁ1 fﬁﬁg@ g

0,
produci ng a JEm conduct oF racteri z acin ron d usi on source

made of 42 COMBRTRGY & iubihg b dArdAfusRARBAAS h&gara%ai dHylon@ of Oh#RS31 D WIRBRANT . @
silica (SiOQ2) conponent and a boron nitride (BN) conponent wherein as the

bor on ditd aighina (SlgDy) s@rting neaderfaois ivtatumish ot @akehidendy i s used wherein the total
content of the alum na (A1203) conmponent and the silica 25 (Si Q2) conponent
is fromd30 tTheTiethaefUsing Adowrdiftusionspunce ecdnudiogtordnyrandef CBI)s ttonpwherein i s
from 30 to 70 mass%. and the nolar ratio of AI2AB/SIA2 is from1.0 to 2.4
and 18 s YisadaiCbiaripg waterial igsilic rowger. gpropl piRaresilical® 9rsst i ng t hem under a
non- oxi di zi as, a sphere having an oxygen, concentratjpn of , fromO0.3 to
S ool oo e Hrrndth BB S P 3u K eGSR et bR 1 ERermis,
wher ei n £ O 1 e 7 ] i i a diffusion furnace at a
tI#eht?or&gHigﬂté é&ﬁ%\tﬂaﬂr}? r%gtquﬁs béror? Hme p%%d%rc.)

rate of Trom
7. The method of using a boron diffusion source according to any one of Claims 1 to 6, wherein

the boron diffusion source has an open porosity of from 10 to 45% as measured by Archimedes’

20 method.
8. A method for producing a semiconductor, characterized by placing a boron diffusion source
made of a composite sintered body comprising an alumina (Al,O3) component, a silica (SiO,)
component and a boron nitride (BN) component wherein as the boron diffusion source, a composite
sintered body is used wherein the total content of the alumina (Al,Oz) component and the silica

25  (SiO,) component is from 30 to 70 mass%, the content of the boron nitride (BN) component is from
30 to 70 mass%, and the molar ratio of Al,O4/SiO, is from 1.0 to 2.4 and a semiconductor wafer in a
diffusion furnace and heating them under a non-oxidizing gas atmosphere having an oxygen
concentration of from 0.3 to 5 vol.%
9. The method for producing a semiconductor according to Claim 8, wherein the non-oxidizing

30 gas is supplied to a diffusion furnace at a rate of from 0.5 to 15L/min.





