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Abstract

In a 200mm Cz-Si crystal, a macroscopic fluctuation in pulling rate was intentionally introduced
and then the variations of the pulling rate and the position of OSF-ring were compared each other.
The formation behavior of OSF-ring in the effective volume, defined as the region between the
growth interface position - and the growth interface position +a, is most affected by the pulling rate
fluctuation. To understand the correct effect of a macroscopic pulling rate fluctuation, its cumulative
effect in the effective volume should be considered. A new concept of modeling for it was proposed

here.
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Fig. 1. Fluctuation pattern of crystal pulling rate
along the crystal growth direction. A large fluctuation
was intentionally introduced in the region “A”.
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Fig. 2. Comparison between the OSF-ring position
and the pulling rate variation. The pulling rate
variation was matched on the x-ray topograph of a
vertical sample of the crystal block in the region
“A” of Fig. 1.
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Fig. 3. Comparison between the simulated and the
measured OSF-ring positions of the crystal in Fig.
1. The simulation of the OSF-ring position was
based on the model of the equation (2).



160 BuAw - AAE -7 A

1500
1400 J¢
1300 e o e e e
1200 4 i
1100 J4 -+ - - - - ﬁ H
1000 3 ’
900

800 o

Temperature [C]

7004 |

600

5003 T — T T
700 600 500 400 300
Distance from the melt surface [mm]

T T T ¢
200 100 0

Fig. 4. The computer simulated axial temperature
profile at crystal center in the grown crystal. The is
the initiation point of the fluctuation effect and the
is the starting point of the region affected effectively
by the pulling rate fluctuation.
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