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Abstract During oxidation process, several type of defects are formed on the surface of the silicon crystal which was
damaged mechanically before oxidation. As the size of abrasive particle increases, multiple dislocation loops are produced
favorably over oxidation-induced stacking faults, which are dominantly produced when ground with finer abrasive particle.
These defects are mnot related with the crystal growth process like Czochralski or directional solidification. During
directional solidification process, twins and stacking faults are the two major defects observed in the bulk of the silicon
crystal. On the other hand, slip dislocations produced by the thermal stress are not observed. Thus, not only in single
crystalline silicon crystal but also in multi-crystalline silicon, extrinsic gettering process with programmed production of
surface defects might be highly applicable to silicon wafers for purification.
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(a) Single crystalline silicon
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Fig. 1. SEM image of silicon wafer surface sliced with wire
saw (x2500).
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Fig. 2. SEM image of the etched surface of the silicon crystal
with Wright etching solution for 5 minutes. Before etching,
both specimen have as-sliced surface (x2500).
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Fig. 3. Optical micrograph of the polished silicon crystal
grown by directional solidification (x50, Wright etched for
5 minutes).
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(a) Single crystalline silicon

(b) Poly crystalline silicon

Fig. 4. SEM image of silicon wafer surface oxidized with H,O.
Before oxidation, both specimen were sliced with wire saw
(x2500, 1000, Wright etched for 5 minutes).
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Fig. 5. Optical micrograph of the oxidized multi-crystalline sili-

con surface which was scratched with SiC paper (#800). (Wet

oxidation at 1100°C for 2 hours, Wright etched for 5 minutes,
x500).
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Fig. 6. SEM image of the etched surface of the silicon wafer

oxidized at 1100°C for two hours in wet atmosphere. Before

oxidation, the surface was polished with diamond slurry of
6 Um particle (x5000).
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Fig. 7. SEM image of the etched surface of the silicon wafer

oxidized at 1100°C for two hours in wet atmosphere. Before

oxidation, the surface was polished with diamond slurry of
0.05 um particle (x1000).
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