A process for
the precipitati

heat-treating a single cr

3. L The waf eVOREEN

processing s
L ApRECATTIN RIS

behavi or of oxygen in the wafer

FECTHAE: PRUEERTY ORCANPATION, back s
i e SRR

TTYAORCE

yst al i
%& t her mal

e (5), and

e U AR

silicon wafer W,

in a :)'-J

a cent

th \m@jﬁkﬁg |

vad &fitinesnatord Patent Glassificetiomn®i es bei g f
enaft u

wafler o1t hes2x;eohetbofIcom t he teny
whilch all ows sone, but not all, o

t hig4 dxperpagipnal Ryblication Deterc o A Statember H94103.4999)e

D8lerhafiodal @b Kbtk Nodhbet:ne si IWO098/386G78
re of the heat treatnment at a rate

tojthe front surface to produce a wafer
pr qf(341) Inteinationk jApplicatioeNwelak  denBCTYS9P/R3686t

having a-vacancy concentration
(¥)) Designated Sates: EVAT.XR) SGoErmgnenn pytentiAT. BB

i nf | uerscery:

¢ . . . . . E FI' G . . A N
fﬁz %%%%0% ngggﬁarteql |y 29?:%%?:??9'99&5.62@9'[ he dlﬂ?gj D E3FL R eOR OBnTE Tyl A Nof
(30) Priority Data: Published
08/806.439 26 February 1997 (26.02.97) Us With international search report.

Before the expiration of the time limit for amending the
o claims and to be republished in the event of the receipt of
(71) Applicant: MEMC, ELECTRONIC, MATERIALS, INC,/ amendments.
[USIUS); 501 Pear] Drive, P.O. Box 8, St. Peters, MO

63376 (US),

(72) Ihventors: FALSTER, Robert;, Via Caradosso, 11, 1=20123
Milan (IT). CORNARA,Marcg; Via Roma, L17/B, I-28066
Galliate (IT). GAMBARQ, Daniela;- Via Roma, t17/B,
1-28066 Galliate (IT). OLMOG;, Massnmilian?} Viale Verdi,
11, 1-28100 Novara (IT).

(74) Agents: HEILEK, Edward, J. et al.; Senniger, Powers, Leavitt
& Roedel, 16th floor, One Metropolitan Square, St. Louis,
MO 53102 (US).

(54) Tifle: IDEAL OXYGEN PRECIPITATING SILICON WAFERS AND OXYGEN OUT-DIFFUSION-LESS PROCESS THERE}}OR

(57) Abstract

A process for heat-treating a single crystal silicon wafer (1) to influence the
precipitation behavior of oxygen in the wafer in a subsequent thermal processing step. The
wafer has a front surface (3), a back surface (5), and a central plane (7) between the front
and back surfaces. In the process, the wafer is subjected to a heat-treatment (S2) to fonn
crystal lattice vacancies (13), the vacancies being formed in the bulk of the silicon. The
wafer is then cooled from the temperature of the 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,




