FT15H F4M 4 A o8 7T & b5 Vol.15 No.4
2001 4 8 A CHINESE JOURNAL OF MATERIALS RESEARCH August 2001

FI PMCZ 34 KM B AR EA
e B 2 40 S

ek IMEAT KRB FAR R
SRR ALK FMRF
(1A Tk 20 REESERMETT)

# E AAmKFRESEI (PMCZ) S8 %EM MCZ §4: I TR Wiy il k. 4 PMCZ
Yo efK AR GHIRBE RIS AR, T A7 I s A o A R DU A A R B R A A TR D Bl BRI R
B RO Ry, fEF] PMCZ K MBS G EMERR, AR R 5 AT STHERF. e
#itie T PMCZ iU T 8 MCZ 1Lyl

X4iE  kmmER (PMCZ) 4 Bl /R

SH¥E 0782 YEHE  1005-3093(2001)04-0455-04

HOMOGENEITY OF OXYGEN AND RESISTIVITY IN
CRYSTAL PREPARED BY PMCZ METHOD

ZHANG Weilian** SUN Junsheng! ZHANG Enhuai! LI Jiaxi' WU Xiaoshuang?
GAO Shuliang? HU Yuanging? LIU Jungi?
(1. Material Research Center, Hebei University of Technology, Tianjin 300130

2. Tianjin Semiconductor Materials Factory)

ABSTRACT In this paper, conventional electrical magnetic field have been replaced by ring per-
manent magnetic field, for CZSi growth, called PMCZ. The line of magnetization field is horizontally
radialized distributed. Thermal convection in melt and centrifugal pumping flows due to crystal ro-
tation can be strongly suppressed by the ring permanent field, so that temperature fluctuations and
fluctuations of microscopic growth—rate at solid—liquid interface had been suppressed effectively. In
the magnetic field condition, crystal growth is similar to crystal growth in space under reduced gravity
conditions, impurity motion is diffusion—controlled one. Crystal with lower oxygen concentration and
more homogeneous dopant at radial direction had been grown under this conditions.

The magnetic strength can conveniently be varied by adjustable place each other magnetic device

and melt—crystal interface of each other position between 2 or 3 magnetic ring. Thus it can be met
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the needs of crystal growth process. As compared with electrical magnetic field, electricity and water

are out of use of permanent magnetic field, magnetic field strength of PMCZ is more steady ,crystal
production cost can be reduced.
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Fig.1 Relationship between oxygen concen-

tration in CZSi and crystalline fraction
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Table 1 Resistivity (p) of sample (N type)

No. of Diameter p/Q-cm Homogeneity

Sample /mm A B C D /% g/% B/T
5-1 75 13.15 13.55 13.50 13.55 3.00 15
5-2 76 9.75 9.95 10.00 10.05 3.00 50 0.1
5-3 76 6.55 6.45 6.45 6.60 2.30 85
6-1 70 18.80 18.23 18.37 18.38 3.10 15
6-2 67 18.33 18.15 18.14 18.38 1.30 50 0.14
6-3 70 16.03 16.04 15.98 16.06 0.50 90
7-1 70 10.80 11.10 10.92 11.20 3.64 15
7-2 72 9.95 9.90 10.00 10.20 2.99 40 0.14
7-3 71 8.5 8.47 8.60 8.55 1.52 65
-4 70 7.65 7.71 7.70 7.60 1.44 90
8-1 3" 10.81 11.50 11.67 11.42 7.65 15
8-2 3" 6.17 6.34 6.30 6.30 2.7 50 0.1
8-3 3" 3.20 3.25 3.22 3.22 2.47 85
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Fig.2 Relationship between sample resistiv-

ity p and crystalline fraction g
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