WO 2005/075714 A1 | |00 0 000 S 0

2)FHBAFNICE SV TLR SN -ERHE

(19) tH R AT A HEHES
EREHR

43) EFEABH
2005 &8 A 18 H (18.08.2005)

A A RO

(10) R ARES
WO 2005/075714 Al

(51) ERHHr5¥E" C30B 15/22,29/06, 30/04  (74) fLEBA: RF A, SKIMURA, Takahisa et al.); T
1040043 BRI RRE1THSE1 18 FREL

21) EfHEES: PCT/IP2005/001937 6 B Tokyo (JP).
(22) EIFHERR: 2005 &2 A9 B (09.022005) 81 {5 E (RFOXVRY . 2 TOEEOERRE
_ i T HE): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR,
(25) EFRHHFED S &E: BAE BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM,
. i DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU,
26) ERARDEE: B&EE D, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS,
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA,
(30) BEET—4: NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE,

(71)

(72)
(75)

$5EE2004-032670 2004 £E2 A9 H (09.02.2004) P
HEA (KEZBRETOEERIZONNT): a3y
EF 2 E# XS4 (KOMATSU DENSHI KINZOKU
KABUSHIKI KAISHA) [JP/JP]; T2540014 #5112

BHmz=E3TH 2 5% 1% Kanagawa (JP).

RPAE, LU

FEAB/MHEA (XEIZDLWTOHA): FEiE & (INA-
GAKI, Hiroshi) [JP/JP]; T 2540014 # I \REEFEH
MzE3TH25F 18 avvEFEEH#AS
#t A Kanagawa (JP). %6 H & 5h (SHIBATA, Masahiro)
[JP/IP]; T 2540014 AFEJIBRFEmMMZE 3 TH
25& 18 avYEFEBEHA LA Kanagawa
(P). JIl & %4 (KAWASHIMA, Shigeki) [JP/JP]; T
2540014 MEJNIRFEFETHEZE3TH25&F 18 0
IYVEFEEHKHR KL 4 A Kanagawa (JP). 18 H 5%
(FUKUDA, Nobuyuki) [JP/JP]; T 2540014 %= JII &
BhEZzZE3TH25&F 18 avvEFEEH#R

(84)

SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ,VC, VN, YU, ZA, ZM, ZW.

BEE (RTOGVRY., 2TCOEEOLEGE
AYETEE): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA,
SD, SL, SZ, TZ, UG, ZM, ZW), 1— 3 7 (AM, AZ,
BY, KG, KZ, MD, RU, TJ, TM), 3 — O v /% (AT, BE,
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU,
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR),
OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).

AT ORAEE:

ERAERES
WIEE

2XFI2— FRUHMOBBEEIZDWTIE, EHRETIND
BPCTHEY FOBBEICEBEEIA TS MO— FEMBE

£t A Kanagawa (JP).

DHAZVRI— ] 88,

(54) Title: SINGLE CRYSTAL SEMICONDUCTOR MANUFACTURING APPARATUS AND METHOD

(54) ZRADEWH: BEHRELEROMEXEL S VRERZE

1 HRAA EITHE

208H

5 R

EXdelcd
=11

Ay

197bAE~S

1 SINGLE CRYSTAL PULL-UP APPARATUS
2 CZFURNACE

4¢  SEED CHUCK

20 MAGNET

14 SEED CRYSTAL

5 MELT

3 QUARTS CRUCIBLE

9 MAIN HEATER

19 BOTTOM HEATER

(57) Abstract: A single crystal semiconductor manufacturing method for realizing a dis-
location-free single crystal while not varying or hardly varying the electric power supplied
to the heater when and after a seed crystal comes into contact with the melt. The allow-
able temperature difference Tc not causing dislocation in the seed crystal is determined
according to the concentration (C) of the impurities added to the seed crystal (14) and the
size (diameter D) of the seed crystal (14). When the seed crystal (14) comes into contact
with the melt (5), the power supplied to a bottom heater (19) is fixed, and a magnetic field
produced by a magnet (20) is applied to the melt (5). The power supplied to a main heater
(9) is controlled so that the temperature at the surface of the melt (5) which the seed crys-
tal (14) comes into contact with may be a target value. After the seed crystal (14) comes
into contact with the melt (5), the single crystal silicon is pulled up without performing a
necking process.
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