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A new cutting method using a pulsed magnetic field has
been studied. Apiece of single-crystal silicon is wound with a
secondary coil, andis placedin a primary coil. When a current
flows in the primary coil, the secondary coil shrinks in the
radial direction. We succeeded in cutting the piece of single-
crystal silicon using that stress. The smaller the electric
resistance of the coil, the larger the stress. The cross-section
of asilicon crystal cut by thus method has small radiant steps.
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Fig. 1 Schematic of the equipment.
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C : Capacitance of the condenser bank

Ry : Resistance of the condenser bank

Ly ¢ Self ~inductance of the primary coll
R, : Resistance of the secondary coil

L : Self ~inductance of the secondary coil
M : Mutual inductance

Fig. 2 Equivalent circuit.
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Fig. 3 Time dependence of the current (Iy), stress (Sy),
and temperature (Ty) of the secondary coil, and time

dependence of the current (Il) of the primary coil,
when the charge voltage is 20 kV and the secondary
coil is a copper wire with a diameter of 0.5 mm
(calculation) .
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Fig. 4 Time dependence of the stress and YIWH O -~ 2 #1000 DY A ) TR TE CBEN
temperature of the secondary coil when the charge < 2BEICHID, HlokWZE HRELZL 23, 725 v
voltage is 20 kV and the wire diameter of the ZWRBEEInhkholk.

secondary coil is 0.5 mm (calculation). ’p’ is the
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Fig. 5 Relation between the maximum stress and
diameter of the secondary coil when the charge
voltage is 20 kV and the secondary coil is a copper
wire (calculation).
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Brxhhhokdt, £ECbEoTV BNDHEATEE S  magnetic field . The secondary coil is a copper wire
SwIRELKE. #4072 Iy V3BT S Sy 7 &R with a diameter of 0.5 mm.
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Fig. 8 Time dependence of stress and temperature of
the secondary coil when the secondary coil is a copper
wire with a diameter of 0.5 mm (calculation). The
charge voltages are 10 kV and 20 kV.
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