A directional solidification furnace includes a crucible for holding nolten
silicon and a lid covering the crucible and form ng an encl osure over the
nolten silicon. The crucible also includes an inlet in the Iid for

i ntroduci @g NMRNATIONIL Abaveatibe pOBRLISIED SNIHRAGE PAQENNEOGHIRAC@A @k Mo Of

the mol El&)rwgrll(i Ilnﬁeﬁpctual Property Organization

wo 2010/033885 A1 I 10K 0O O 000 OO

International Bureau

y
(43) International Publication Date

(ZlPo>>

(10) International Publication Number

25 March 2010 (25.03.2010) PCT WO 2010/033885 Al

(51) International Patent Classification: (74) Agents: HALE, Adam G. et al.; Armstrong Teasdale
C30B 11/00 (2006.01) C30B 28/06 (2006.01) LLP, One Metropolitan Square, 26th Floor, St. Louis,
C30B 29/06 (2006.01) Missouri 63102 (US).

(21) International Application Number: (81) Designated States (unless otherwise indicated, for every

PCT/US2009/057602 kind of national protection available). AE, AG, AL, AM,

. - AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

(22) International Filing Date: CA., CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
19 September 2009 (19.09.2009) DZ. EC. EE. EG, ES, FI, GB, GD, GE, GH, GM. GT.

(25) Filing Language: English HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,

(26) Publication Language: Enghsh ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

(30) Priority Data: NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
61/098,570 19 September 2008 (19.09.2008) Us SE, 8G, 8K, SL, SM, ST, 8V, 8Y, T, TM, TN, TR, TT,

TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(71) Applicant (for all designated States except US): MEMC . .
ELECTRONIC MATERIALS, INC. [US/US], 501 (84) D.e51gnated. States (unle.‘ss othemzse indicated, fO}" every
Pearl Drive, St. Peters, Missouri 63376 (US). kind of regional protection available): ARIPO (BW, GH,

GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

(72) Inventors; and ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

(75) Inventors/Applicants (for US orly): KIMBEL, Steven TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
L. [US/US]; MEMC Electronic Materials, Inc., 501 Pearl ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
Drive, St. Peters, Missouri 63376 (US). CHEN, Jihong MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
(John) [CN/US]; MEMC Electronic Materials, Inc., 501 TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
Pearl Drive, St. Peters, Missouri 63376 (US). ML, MR, NE, SN, TD, TG).

SCHRENKER, Richard G. [US/US]; MEMC Electronic Published:

Materials, Inc., 501 Pearl Drive, St. Peters, Missouri
63376 (US). FERRY, Lee W. [US/US]; MEMC Elec-
tronic Materials, Inc., 501 Pearl Drive, St. Peters, Mis-
souri 63376 (US).

with international search report (Art. 21(3))
with amended claims (Art. 19(1))

(54) Title: DIRECTIONAL SOLIDIFICATION FURNACE FOR REDUCING MELT CONTAMINATION AND REDUCING
WAFER CONTAMINATION

FIG. 1

120
108 —

—108

109—7
118—
116

104

1057

——109

t—102

|—103

104
106

1107

(57) Abstract: A directional solidification furnace includes a crucible for holding molten silicon and a lid covering the crucible
and forming an enclosure over the molten silicon. The crucible also includes an inlet in the 1lid for introducing inert gas above the
molten silicon to inhibit contamination of the molten silicon.



