e . R P
——— —— ——

A heat shield for use in a crystal puller around a nonocrystgg
grown out of a cruciblse in the crystal puller filled wth i
seni conduct oPEUFY ce natemoanDINﬁH@ChEg?RO%W PUSAW%es a r endsY or havi ng

a central l?é\{)enl ng sized and shape or surround t he ingot ‘ r(‘r:q,g)t
i s gr oRTERYATIONAE ARBRICATIN EPR ISHEBHW CHE BABERT COQRE FP@‘cT‘EﬁA’I’%

adapEs thidrabie rlhdudidfion 6 N the crystialy ﬂkunlaﬁ&nan%mw%m&nner nol t eWQB9EE93Y
and| a 1§ﬂ§|%5 rd at threg sgeparate points on a neniscus forned

bet peen an upper suf fA Cle4%) IntdripdonaliPublicafiomBater | al .8 Apkil1999 (08.04.99)
r ef fector—has—at—teast—threepassages gxtending through the reftector. Eac
of | &8 HiesEGPEEppliction afleed al BOYUSIL191YH Gi1yesignated Statese &N, HR/5G, Hyebearcraint (ATEBE,
canpra and one of the pgints on the ner |scusC“"F]‘rl%Bﬁvr%?‘smﬁ%%%paut‘d”c’
Vi e|2P frterpgonal Hling Date:y o 3 Sentempes 1988 GFO%ORd poi Mis be determined by the

canera for calculating the diameter of [the ingot while m nimzing heat |os$

t hr pggrribrheppassages. Published

08/940,166 30 September 1997 (30.09.97) US 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

e i ngot

(71) Applicant: MEMC ELECTRONIC MATERIALS, INC. amendments.
[US/US); 501 Pearl Drive, P.O. Box 8, St. Peters, MO
63376 (US).

(72) Inventors: LUTER, William, L; 1037 Picardy Lane, St.
Charles, MO 63301 (US). FERRY, Lee, W,; 32 Autumn
Wood Court, St. Charles, MO 63303 (US).

(74) Agents: HEJLEK, Edward, J. et al,; Senniger, Powers, Leavitt
& Roedel, 16th floor, One Metropolitan Square, St. Louis,
MO 63102 (US).

(54) Title: HEAT SHIELD FOR CRYSTAL PULLER
(57) Abstract

A heat shield for use in a crystal puller around a monocrystalline ingot grown out of a crucible in the crystal puller filled with molten
semiconductor source material. The heat shield includes a reflector having a central opening sized and shapcd for surrounding the ingot
as the ingot is grown to reduce heat transfer from the crucible. The reflector is adapted to be surpported in the crystal puller between the
molten material and a camera aimed toward at three separate points on a meniscus formed between the mgot and an upper surface of the
molten materiat. The reflector has at least three passages extending through the reflector. Bach of the passages is located along an imaginary
line extending between the camera and one of the points on the meniscus. This permits the camera to view the points so the positions of
the points can be determined by the camera for calculating the diameter of the ingot while minimizing heat loss through the passages.




