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Abstract Most of the silicon cutting methods using the multi-wire with the durry injection have been used for wafers of
the crystaline solar cell. But the productivity of durry injection cutting type fals due to low cutting speeds. Also, the
direct contact with the metal wire and slicon block increases the concentration of metalic impurities in the wafer's
surface. In addition, the abrasive silicon carbide (SIC) generates pollutants. And production costs are rising because it does
not re-use the worn wire. On the other hand, the productivity of the cutting method using the diamond coated wire is
about 2 times faster than the durry injection cutting type. Also, the continuous cutting using the used wire of low wear is
possible. And this is a big advantage for reduced production costs. Therefore, the cutting method of the diamond coated
wire is more efficient than the durry injection cutting technique. In this study, each cutting type is analyzed using the
surface characteristics of the solar wafer and will describe the effects of the manufacturing process of the solar cell.
Finally, we will suggest improvement methods of the solar cell process for using the diamond cutting type wafer.

Key words Silicon, Silicon wafer, Diamond coated wire, Diamond wire saw, Surface roughness, Metal impurity, Damage
depth, Texturing
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Fig. 1. SEM images (8) Slurry sawn wafer (b) Diamond wire-sawn wafers measured perpendicularly to the wire direction.
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Table 1
Roughness of (8) Slurry sawn (b) Diamond wire-sawn wafers
mesasured perpendicularly to the wire direction

[unit: um]
Slurry sawn wafer Diamond wire sawn wafer
Ra 0.265 0.289
Rz 1.007 1.021
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Fig. 2. Damage depth () Slurry sawn wafer (7.2 um) (b) Diamond wire-sawn wafer (4 um).
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Table 2
Surface metdlic impurities of the Slurry sawn and Diamond wire-
sawn wafer

[unit: atoms/cm’]

Slurry sawn Diamond wire sawn
Fe concentration 6.15E+15 1.07E+12
Cu concentration 9.84E+13 5.61E+09
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Fig 4. Reflectance of textured wafers (The reflectance of the
bare wefer is 25% and reflectance of the durry sawn wafer
and diamond coated wafer is 11 %).
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Fig. 3. SEM Images of textured wafers (a) Slurry sawn (b) Diamond wire-sawn.
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