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Development of Electric Field-assisted Slicing (EFS) that realizes innovative
cutting processing for next-generation wide gap semiconductors
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Next generation semiconductor materials such as silicon carbide are high
hardness and chemically stable materials. Thus, it takes a lot of time to manufacture wafers using
these materials. In particular, the process of slicing from ingots to wafers accounts for 60 to 70%
of the total manufacturing time. Therefore, there is a high demand for high speed slicing process. A

wire saw is used for the slicing process. In order to improve the efficiency of this wire sawing,
we propose the novel slicing technology, “ Electric field-assisted Slicing (EFS)” . In this report,
we describe the result of cutting efficiency improvement of 110-130% in fundamental study by

principle experiments.
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wire Resin bond diamond wire 120um
Wire tension 8N
running speed | 2.53m/min
solvent Dimethyl silicone fluid (Shin-Etsu Silicone KF-96)
Slurry abrasive Single crystal diamond, (TOMEI Diamond, IRM)
concentration 1.0wt%
flow rate 50uL/min
material Silicon
Workpiece size $10 %30 mm (OF)
feed speed 23um/min
amplitude +0.5kV, £1.0kV
Electric filed frequency 1.5-30Hz
wave shape Square
Processing time 10min
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