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Abstract

In a 200 mm Cz-Si crystal, a macroscopic fluctuation in pulling rate was intentionally introduced
then the variations of the pulling rate and the formation behaviors of grown-in defects were com-
pared. The diameters of the OSF-ring and the FPD area were affected by the fluctuation in the region
above 1100°C. The COP density depended on the diameter of the OSF-ring. AOi and BMD were
affected by the fluctuation in the region near 1000°C. As the result, when a macroscopic fluctuation
in pulling rate is introduced, the quality of crystal in the region of 150 mm from the growth interface
should be reviewed carefully because it can be affected by the fluctuation.
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Fig. 1. Pulling rate profile along the growth direction.
A macroscopic fluctuation was introduced intent-
jonally in the region “A”. The crystal in the region
“B” was sliced and sample wafers were selected for
the investigation of the formation behaviors of var-
ious grown-in defects.
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Fig. 2. The variation of the OSF-ring position in
the region “B” of the crystal grown as in the Fig. 1.
(a) W-PCD lifetime maps after 2-step heat treat-
ment, the diameter of the OSF-ring could be meas-
ured at each position. (b) The axial profile of the
measured diameter of the OSF-ring from (a).]
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Fig. 3. The variation of the diameter of the FPD
area in the region “B” of the crystal grown as in
the Fig. 1.
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Fig. 4. The variation of the LLS density in the
region “B” of the crystal grown as in the Fig. 1.
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Fig. 5. (a) The radial and axial variation of AOi,
(b) the magnified axial variations of AOi near the
center region, and (c) the axial variations of the
BMD density near the center region of the grown
crystal in the Fig. 1. All these measurements were
done after the 2-step heat treatment, at 800°C for
4 hours and at 1000°C for 16hours in the nitrogen
atmosphere.
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