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Phase transformations of grinding
monocrystalline silicon wafer surfaces
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Abstract: In order to understand the material removal mechanism during wafer rotation grinding, the
phase transformations on the ground silicon wafer surface were investigated by Raman microspectros-
copy. The results existing the amorphous silicon (a-Si ), Si-[ll phase, Si-[V phase and Si- X[ phase on
the semi-fine and fine ground wafer surfaces indicate that the Si- | phase has been transformed into
ductile metal phase (Si-II phase) during grinding,and the Si-]] phase is ductile and easily be removed
by ductile mode. There is no obvious polycrystalline silicon on the rough ground wafer surface, but
very small amounts of o-Si is observed, these materials are removed by brittle mode. From rough
grinding to fine grinding, the material removal mode changes from micro-fracture mode to ductile
mode gradually. During the transition from rough grinding to semi-fine grinding, the ductile mode re-
moval degree increases with the increasing phase transformation degree; the transition from semi-fine
grinding to fine grinding, the ductile mode removal degree increases with the decreasing phase trans-
formation degree.
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Fig. 1 TIllustration of wafer rotation grinding
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Tab.1 Grinding experiment parameters
i gy PRI TIEAYE L
(r/min) (r/min) (pm/min)
1 #325 2 200 160 20
2 #600 2 000 120 10
3 #2000 2 000 200 5
4 #3000 2 300 100 5
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Fig. 2 Raman spectra taken from rough ground wafer surfaces
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Fig. 3 Typical Raman spectra taken from semi-fine ground wafer surfaces
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Fig. 4 Raman spectra taken from fine ground wafer surfaces
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Fig. 5 Phase transformations of monocrystalline silicon

during semi-fine and fine grinding
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