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Study of the wire saw mechanism for curve cutting of wafer
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ABSTRACT

Using Laser, electrical discharge machining and chemical method to cut the wafer in semiconductor device
will damage the element. Currently diamond tools are used in dicing the silicon wafer. Wire saw machining uses
steel wires to move free abrasives in cutting materials. The movement of these free abrasives is similar to
polishing. The size of abrasives used in polishing is smaller (5um for rough polishing and 0.25um for fine
polishing). The mechanism for material removal includes the thin film shear force in the slurry and the fine
cutting from the rolling and impact of abrasives on the workpiece. Because of the larger size of abrasives used in
wire saw machining (8um-27um), the influence of the thin film shear force and rolling impact should be very
limited. Wire saw machining is a process in which stainless steel wires are used to mobilize abrasive slurry to cut
brittle materials. The operating mechanism for wire saw machining is discussed as follows. The gear mechanism
provides the drive for the reciprocating movement of steel wire. A stepping motor were used to control stroke,
feed and cutting speed of the steel wire and to carry the free abrasives. In the swinging case, the time required for
grains to enter and exit the cutting zone is short, and chip disposal is smooth. Thus, the wire-saw combined with
swinging generates a high material removal rate. The angle of the swinging steel wire and reciprocating speed
can be programmed by users.
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