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FIG.2 Vertical Distribution of Oxygen Concen—

tration in Crystal
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FIG.3 Radial Distribution of Ge in Crystal by EDX Measurement(g= 10% for Sample B)
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Monocrystalline Silicon and Ge-Doped Si Growth
with Ring Permanent Magnetic Field

ZHANG Weidian, SUN Jun-sheng, ZHANG En-huai and LI Jia—xi

( H ebei University of Technology. Material Research Center, Tianjin 300130, China)

Abstract: A permanent magnetic field has been fabricated to replace the conventional electrical magnetic field. w hich is applied
in a novel magnetic device for CZSi growth called PM CZ. Czochralski silicon ( CZSi) and Ge-doped Si are grown in ring perma—
nent magnetic fields. With magnetic line of force being a horizontal radialized distribution. Thermal convection in the melt and
the centrifugal pumping flows due to the crystal rotation can be suppressed by the ring permanent field. effectively so can the
temperature fluctuations and the microscopic growth-rate fluctuations at the soliddiquid interface. In magnetic fields, erystal
growth is similar to that in the space of weightless impurity motion is diffusion—controlled. Crystal with lower oxygen concen-
tration and the more homogeneous dopant in the radial direction was grown in such conditions. In this paper, Ge-doped concen-
tration is 1.0%, 5.0% and 10.0% respectively (Ge : Si, weight ratio). The magnetic intensity can be adjusted by changing
the location of the interface between magnetic device and melt-crystal or the positions between 2 or 3 magnetic rings, thus it
can meet the needs of crystal growth comparing the electrical magnetic field and the permanent one, we find the later does not
consume any electricily or water, but has more steady, magnetic field intensity, so that the crystal’s production cost can be

reduced.
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