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Abstract Oxygen segregation in horizontal-magnetic-field-applied Czochralski (HMCZ) silicon crystals
has been studied as a function of magnetic field stfength (B) and crucible rotation rate (C). Along the
axis of 57mm dia. (100) crystals grown under B=2, 3, 4 kG and C=4-15rpm, the oxygen distribution
was usually saw-tooth shaped and fluctuated unevenly. Compared to the conventional CZ method, this
result seems to indicate that the horizontal magnetic field, at levels used in the present experiment, had a
destabilizing influence on oxygen transport to the growth interface. On the other hand, as C increased,
the oxygen fluctuation lessened, and [O] increased overall. At B=2 kG, an oxygen profile in a level of '
27-36 ppma was achieved by a programmed ramp of C. Oxygen precipitation behavior of the HMCZ, sili-
con during a simulated device manufacturing process was compared and found to be inferior to that of
typical CZ silicon. The uneven oxygen profile in the as-grown state was identified as the major source of
poor precipitation uniformity in the HMCZ silicon.
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Fig. 1. Axial and radial profiles of oxygen and car-
bon in a reference CZ silicon crystal vs. crystal
length.
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(d-1) B =2k X/C=50/-10rpm (d-2) B =3k X/C =50/-10 rpm (d-3) B =4 k6 X/C =50/-10 rpm
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Fig. 2. Axial and radial profiles of oxygen and carbon in crystals grown at various combinations of B and
C:a.C=4rpm,b. C=6 rpm, c. C=8 rpm, d. C=10 rpm, e. C=15 rpm; 1. B=2 kG, 2. BB=3 kG, 3.
B=4 kG.
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Fig. 3. Axial and radial profiles of oxygen and car-
bon in three HMCZ crystals grown by program-
ming C as a function of the crystal length: (a) B
=2 kG, (b) B=3 kG, (c) B=4 kG.
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Fig. 4. Axial profiles of oxygen prior to and after
the oxygen precipitation annealing of crystals
grown at: (a) B=0kG, (b) B=1.5 kG, (c) B=1.
9 kG. The X/C combination was kept constant at
30/~7.5 rpm.
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Fig. 5. Radial profiles of oxygen prior to and after
the oxygen precipitation annealing of crystals
grown at: (a) B=0 kG, (b) B=1.9 kG, (c) B=3.
5 kG. The X/C combination was kept constant at
30/-7.5 rpm.
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