P P e M R R S R

e ~
B, H
>

/[
w8 M %’)Ub

. 86110110 23
B (o8 f ; 476816
(ramakRge) [
=~ H -
%— £ 2 H 3 B F

FoOX| AEWERBRNGEREAS

B2,
N /g i
o A8
% x| Method and apparatus for producing a single
crystal
BoO&| FHHELS - xBY
B # R B
AR
=~ A
£14E

gy REEBEARTERHERE=HR

B oz EEH -ER¥EBHEDFLE

B % B H

= hHA [ECEMN BEABRESTHEN-SKEBE-TOR

(FHH7 )

KA A BAEY BURENRL
Bz EEE-0H

AR BEA P BEFARE (CONS) AdA (210X297T0 % )

'%3_____.._ :‘j‘._____.___%\‘________________‘__'_

— — — — —— — — — —— — — —
F



476816

( IPEIAHE- )

PR S AR N it a1

ARHEAA A ¢ A6
B6
x L
IPCH#:
]
Ao |
. . A s |
o OE (RE) SHLA - PHAN £ O Dk ik |
1996-07-17 196 28 851.7 !
| |
*o
%
L
¥
& |
z
x|
: |
E
o
3%
5|
2o
A
A M L F B EXEER D FHB - =
1
3T
l
°
I
I
|
%

»
'
— — —— — — — — — —— — — — —

AUIER AR P RBERERE (CNS) AdHLAE (210X297T2 % )



476816

7

B7

AL LT s

®H

PN
" A =E
& &% W

I B &

i

X B &
- L
W F &
1
it H #
TR H
® B E
z ' B
W E £,
WmeRERSK
BmEMHRS
% @ H

-
&5
b # o0
& W
BB RE
AHERK
B, #R &

%&ll‘

B &
=3
B®H
E &

Ao~ BERHAA (1

ot B &
B bR

't E

3]

El
BE

S =

i
E
i
R

)

H

%
O
5]

& 1t

&R,

BN
NI -
B EREILE,
- I
1w % e
moEs Lk
BEHMREH
I B
LI BB
#* A& R H
BB
B e R E
WMo B R
;o R

o

° @ F OHE A B =

¥ OE 2 B OB ¥ EBZF
E-}

S

B H
xOBOF M
BE OB B = A ¥ B

= ) R

B 1B
2z
W
B &
®|E
B R
i

o

B ¥ b =
S o B e

)

F
=}

R B

c E—-BEEHEEWRMN

X B o

ERBHRENDR
ot —%e 8 E,

(IS

- 3 -

& W HE
|
, B HEB
W ®EAR
mRER/T
E&EFH
, UBBE
R
i 3 - B
'R+ EZ
o E M
o & & 1k
R 28
7E— M
& o

it w & &
'R AEZ
R, K&
— B W 1t
m %" M
= B8 R
B8,

WO MREBERERSHEZEPRBELERBR N
BERBERAEEBN - BEAE
IEEE LB
FEEWERS
te B BB OI8O IE
EEUEH®

%

H

/e E &

5 RRE -
, AHE#HK
B ik R A =
AR, e
Bo— & NS
(A=
®" R B
= IR
t R E

HERE,
m. WRSK
maRMEB
BREEM
B oA — M
MHE AR K
BRaEMHD

AU R P B B FARE (CNS ) AdiAs (210X 2972 % )

(S e o0 o o i B N Btk B oRSE )

U SV S ——



476816

PP R O S Om R R SR

A7
B7

Ao~ BESEA (2 )

BapgE TR AESANRLI X -—EERAEARRESBERA
BEafE, BAEHEESLEBEERERRBRTMB I OB
BN RESERIOBESE BT TREZEH ., BB ESR
DEBERBREEEREMNBRISN, FERBRBRIARRASE
mBBHrE, ATEAEERFRTSBR, UREEFR
" KEM

ATEEESRERHEMOBEMAERE, M REP-568183
BIR R B A A —EHEHEKEBRARAZE, BRAEEBRA
EELBRHPREZEFFHEMERDOTMEAN, BUAEEHANSR
EHRD, BELRRMORERAZEN LB ERONINE
(R -

EERERRAMDEERMERAZEH O Z FE& D
THHEHRKREZEHNERBNEARENERE ., KB —
H o, BEBEX SR LESEGDERETHERSKERA
ETRBEHBABAEB TENRLAI BN, Rtz
%, ERAZEN TR ABEARABHARSZ, RER A EHE
e NAtmEmRERNXBERERAMNLE, AT
SR EBEBBEMERERIBAIIHORABERE.
2] MM FERBHA

ABHMWEEAESXRLANERREREZHEBTRNE
HEABIEEMABEXTRALDARSEZE,

A EBETUBHAEAGARRABENSFIEER, B 5 & E
o
a) ERAZAR/RE BB -—WNEN-—EBE_-_RE, &M

- 4 -

AUGRR AR P BB FARLE (CNS ) Ad¥A ( 210X29720% )

(D Ja e B ot B N BN B oR Sk )

—————— e iyt



476816

A7
B7

A BB (3 ) :

-

BAEWNE. BSAESBARErEARB }

b) BoBEHEABAGBEE -NEOESFTE AR - ;}
NEzR, BERA —BARAEAEBREEN, MR- i |
ERAEERGHEE R %{

) FoBHRMAGEBFZ-omEMESA@EAS - |D |
MEZH, BERA-BERAAKHBOIAB D ABE, HE %}
EWHAFAR - RABRKAS - RHEARATAREETM gd
MM ANEZRLBERS. 5OR
AHENRD T AGHER MR L ENRRE N 2 M 5}
WHER - HMEGENBSHAR, BAXEBH DN KB f
HEAEMNERR BRI BROHBEERR TR D AER MK |
AWE, —ME— SRR AR L TREA KK EE D %
MMRFAEEMBERBEENRESEELEE R I |
ABEHEMRER A R0 -~ E@RE, BABAE B i
F-NEMN-BE-_WE. F-ANEFAMHBAORREE, {
BoNENZAMAB ., NEARARAEBOMNE. BHER %
EHWAE: BABA —BELABEE —NEERSRE q
AR - NEME -BAR-KEREAREF-NEERH !

L| REBAB-NEHE =B8R, |
% B EABER SR TEBA FENHEH R Y |
X - EABRBE -ERAMINEREE |
H| B-EABRBE - ERONHTE. +
% ERET, RAARVABE R L ANES B AT j
AEE R PUEERE LI LR |
7t |
T |
5 - :

AUGER B A PRBERAEL (CNS) A4 (210X 2972 % )



476816

P SR >R E H Om amB O SR 3

A7
B7

Ao~ BB (4)

kKBEH-mRBAEF -BAAEAERFIHEREZE
BB (ORA-—EEBEGQON-ARAF ()MBERE (),

il - LA

EFREE. FREBIBEER ENE REHS

I
BRI E(Sa)Z R, TlE - XKHHEEOGHREXHE., EL

W ok % 7E B W (6)

L, T EBRAT LTS, B L

R - ERER(7) BHEEZESHEEETEMNEERR
MW RN AERERER, BRABRARTAEERBORGS, R

o

m U EREBRER. ~ BB (OHEREHRB (5a)

H
-4
[
EWARE -~ WRBERIH, EHREAZR EBXE - B
b3
A

B A ZEH®T@E.

BEAENRBEINREEL -~BER

HES B OQOW - BEFREHEEAR. NRAEZABAMN
R, TeRBERNARMMBER, —#EZE QBRI N
BE, CEEAN-BoE2EEHE (11a) I — @2 ES

BHo(11b) . B3’ AE

(MW TFTHELEHEESLHMBEAM B DE

Fo(12) R (13) B 8 7« o
EFHEAHEBAS, RBER (DB X R (8T @ B

BEeAERER(T)

2 OB W O 3

AFENBBERANIR -—BRNE. F—-B%F - KNE(14HHA

fooft 9@ (5a), MR — B % =K ZE(15)

HE2ZEnmHn (9., F—KWE (Q4HMN—B@F (16) /8 H
B RE. E—S$SWAFERUZEG(WEULUNERNF
Al —BEHEPRBR OD(WE UM ERREIER. WE (16)
BYE OB EFEUNGENR, TEEABESSE =N

ERMRE. PoNENSHMNE - F AE RSB L E(18) (A

E IS E M F @),

BaE (13))(REISHEBFE) M —

- 6 -

AR R A P RBEFEARLE (CNS ) AdAE (210X2972% )

(Smi D 20 B it B N\ BT B oAk )

S SRS~ WA S N



476816

TP O H S 3RO S

AT
B7

Ao~ BB (5 )

Bx Yy QOEREA2B QDR EISHA TR @)XMA M
B oo

ME (14)f (15)F — BN FHAERBFARE AHENER
B, BEREREHES —NE (QHMBAR QOHEHFEHKERH
SR () BARAEHLEE, FAXR B AFARER
(1) TEAB —-HWE (14, BHANEHREABIEEZT B &
W% (16 BmE 0 BMBIRE (14), ARREEE (25)
W EO QOUEL ., BREBANEEREXESRHR
o) BB ERAE () 24, RELERBHES - N E
(I5)W B A QQOEBEERBERF (IH)FBRAZE (1) BE
B (1AM BB OADNEAE RN E (15, T@HABHEHR
BRAEZBEEE Q) MME O (26) & 8 M R 0O (28)H
Wl RAE (1),

EWMBBERHABARBAEEEEM K E (1M (15) 2
BAREBES. RHEAHMERBAS, ARENBRE (27)RA
Be, HEAERBAD (HERE ., ARG IR L ARS
SRR ERREEELER ERBE S EREE3E 3 N
REsE (DEYE, XAB - HFEH, BHEHEABAR L
BeaTEBERE (1)L HERM

B-oErARH —EHgE - SNOEBHA, ~6ARE
RPWEBEANABDBRRINDT —BFB. BARABAF - HH
B REMESREA(30), ERAHGREURNABRARRLZF
BEYE ODEAS—WE (Q4H, WAWEERBRAREL
ZR AT (I6)M B R MO (MM MEE (14), % B & FH

|

- 7 -

BRmMmTy BHREOE R,

AR R E R P BB FAR% (CNS ) A4l (21029720 % )

(S P S B B BN SRR OR S )

_"__n__";_“;_"__“__"__"_g"_"__"___g___“__“__dﬁj.__"__“__“_~__;"__;___



476816

AT
B7

TP RO HOm IR S R

A~ AEPASLRA (6 )

WaE HMERMED

(24) ’

e @ RO (28)H KB H R
FHUAEIHISERKE (1A

REESBAIMNETSTEZEH ANE

ZWAMNBEHERBBREL B
FEESZHBREBENLRM
ZE(IH)rHHRBOE. B

FE (1) 2454, ZHEH®
" E o

EHLERMAP, KE
HEBREINEBE. A Kt
e, BLERMENXEHN -
MEMHRBRARI BRI AEANR
AR ERAESRER - H#X
EEEBPE2H -ENMNARE,
EZBARBERRE-_ERHRE

EFEAEERBETEREZ
S0 AB, MUREDLDEAEGH AN
BERI D ZHBOEE, LR
kX pZEmMmBLE, WRBE=1H
EEHERBRREIFERENR
HEREMEBEURBZEEERBEHN

P& :RTMABUNRRKESE
EERBEMRBAFERZHEBTERE
B Bt gt B 2 Eth— & F MR G
ABHEHEZT, THRHEHOFEHEXD
B X E®RHE
BB rABH BB — B EH
W —#®xxEH

o V)
H B+
B W E
B & 89 &
£
A xEH
R ESR
WA A
£ B %1k
B R M B
R R fF
BB M E
kS5 B2

B 8 W oR

ARR®2MLE, #E
& RESEREAD
= E, K& T
FREPTHERER
Ml ERKEMBE
ABETH., B
WEE (14 15
Bl R ®REHRZR,
MM RE
tb & , K B HE —
#, EHE®NIR
% o

EH

z@BRBFH -—BEAONE HE

AR R BLE A P BB K ARR (CONS ) AdiAE (210X 2972 % )

(mi D S o B N Bk B o ek )



476816

TR RO P o e S S

A7
B7

A EPESA (7)

TETHER

1 BHAE

2 ®’A S

3 B G

4 B .

ba H W i B

5b X & i W

6 BE ¥ W

T BE R

8 B m X ®

9 m® &H

11 ##aR

14 B —RWEZE

15 BB _-KWE

22 B —# A

27 WA E

28 ®W R O

29 B - B H

30 B =ZH/ A

1 B —-E KRB
I H-oE#HKRBE
I H=HEH#HSKB

9

AR AR P BB FARRE (CNS ) AddAE (210X 2970 )

(S D20 R i B N Bk B R ak )



476816

AS
B5

W PXREARE (BRAIEHM

ABHEHDPHEREEDEHSBN -BGE,
EEMHABBORERED,

EEWE BN ERRS

&;

—NERM—BE® KN E,
MOE RS
W — N E M E

— &
& #0
R/ OR
21
w o Uk

W o\ W
S

|

F 2 A
m o bl B om

|

it A B2 HE ;B e DR

ik

r

W
|

H %R E
WE RS EEE —BRELE
R, sBHSHMRANERAFEN —HERS,
% BB

ERAEPR
=& M E .
BB —
2P, ik
B#®EE R
O R -
P,

W AR
AEBEBESRMBRRERA

AREFZBB -_NENEBFETH AR

B, H &K
— EESABRAAS-_BHEABAREE R EEHRM
BREZBBLERES

o
2

T P R e H w3k

ELEARHE (BRAILH

a single crystal

The invention relates to a method for producing
a silicon single crystal in an inert-gas flushed pulling
chamber by pulling the single crystal from a melt by the

Czochralski method. The invention also relates to an

apparatus for carrying out the method. The method
- comprises
a) providing in the pulling chamber a first inner

chamber and a second inner chamber, each of which is
delineated by side, top and bottom boundaries; .
b) passing a first inert gas stream through the top
boundary of the first inner chamber into the first inner
chamber, which contains a heat shield, which is disposed
around the single crystal, and a crucible containing the

melt, and

c) passing a second inert gas stream through the

bottom boundary of the second inner chamber into the
second inner chamber, which contains a heating device for
heating the crucible, with the proviso that the first
inert gas stream and the second inert gas stream are only
able to mix, at the earliest, after leaving the inner

chambers.

Method and apparatus for producing
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