A processﬁfo? heat-treating a single crystal silicon wafer to influence the
preci pitation behavior of oxygen in the wafer in a.subsequentgfar nal

I‘AAH l')ﬂ

processi ng step] ’ﬁ“ sclosed, The wafer has a front. .surface, \§oMuEr
surface, and a lﬁ al pl andOBRANNELRCIUALPROEERIVORGAMZATION. | s ur f 204687 | N t he

Vacanciesmt %@Nﬁﬁm%ﬁ%ﬁﬁsﬁgﬁ%pkfﬁ@ﬂﬁ%%ow

LII\.: ™™o T

heat - t |&2 itegpatioual Bpteot Classifcation 13| i zed| by |lSHinemagioiahPublicationNenberce of WAh00/13226
oxygen} coRiORL 3132 at nosphere in or d<a|A1t ?uflsrtemtkomfﬂm%aé’onaﬁ ancy CQIQ %%63%
' om

profil within the wafer The oxidited N cooled fr

tenper a&ﬂ hm&ofmk&w%' ﬂ%,gef N9 Nealydd B B pesitha Ya&ﬁﬁn‘@@kﬁ*}c%ﬁm&ﬂ? BE,

but no} e Crys | attice vacanci esch@ N, Lu, MC,
surfac dz%)@“mwﬂ@%n@%af er FavnPoriBeancy c¥héBEr ation profile in which
the pepk density is at or near the central plane with the concentration

gener a| gy rdeymaasi Ng i n the direction of |pkdemshdar ont surface of the wafer.
60/098,861 2 September 1998 (02,09.98) uUs With international search report.
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
(71) Applicant: MEMC ELECTRONIC MATERIALS, INC. amendments,
[US/US); 501 Pearl Drive, P.O. Box 8, St. Peters, MO
63376 (US).

(72) Inventor: FALSTER, Robert, J.; Via Caradosso, 11, 1-20123
Milano (IT).

{74) Agents: HEJLEK, Edward, J. et al.; Senniger, Powers, Leavitt
& Rocedel, 16th floor, One Metropohtan Square, St. LOUIS,
MO 63102 (US).

- (54) Title: PROCESS FOR PREPARING AN IDEAL OXYGEN PRECIPITATING SILICON WAFER
(57) Abstract

A process for heat—treatmg a single crystal silicon wafer to influence the preclpltauon
behavior of oxygen in the wafer in a subsequent thermal processing step is disclosed. The
wafer has a front surface, a back surface, and a central plane between the front and back
surfaces. In the process, the wafer is subjected to a heat—treatment to form crystal lattice
va(.ancles, the vacancies bcmg formed in the bulk of the silicon. The heat-treated wafer
is then oxidized by heating in the presence of an oxygen—containing atmosphere in order
to establish a vacancy concentration profile within the wafer. The oxidized wafer is then
cooled from the temperature of said oxldxzmg heat treatment at a rate which allows some,
but not all, of the crystal lattice vacancies to diffuse to the front surface to produce a wafer
having a vacancy concentration profile in which the peak density is at or near the central
plane with the concentration generally decreasing in the direction of the front surface of
the wafer,




