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the following section, the main results of investigations are summarised, which describe
the current understanding of the microscopic details of the wire sawing and yield some
guidelines to optimise the process.

6.4.2 Microscopic Process of Wafering

Figure 6.16 shows schematically a cross section of the wire in the cutting zone. The
space between the wire and the crystal surface is filled with slurry and SiC particles.
The pressure of the wire on the particles varies along the contact area. The forces are
maximal directly below the wire and decrease towards the side faces. Because of the
transverse vibrations, the wire also exerts forces sideward, which determines the surface
quality of the sliced wafers. The interaction between the abrasive SiC particles and the
silicon crystal yields a distinct damage pattern on the surface that can be analysed by
microscopic techniques. A typical surface structure as seen under an optical microscope
is shown in Figure 6.17. Similar structures are obtained along the entire contact zone,
which shows that the abrasive process is the same in all directions.

The surface structure consists of local indentations with a mean diameter of a
few micrometers. Such a uniform structure can be explained by the interaction of loose,
rolling particles that are randomly indented into the crystal surface until small silicon
pieces are chipped away. Since SiC particles are facetted and contain sharp edges and

 Slurry 

Wire

CrystalFracture zone

Figure 6.16 Cross section of wire, slurry with abrasive and crystal in the cutting zone
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Figure 6.17 Optical micrograph of the surface of an as-cut silicon wafer (a) and several
micro-indentations on a polished silicon surface (b)




