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ABSTRACT

#140 mesh and #600 mesh wheels were adopted to grind (111) and (100) oriented single crystalline silicon wafer and the grinding
induced change of the surface integrity was investigated. For this purpose, microroughness, residual stress and phase transformation
were analyzed for the ground surface. Microroughness was analyzed using AFM (Atomic Force Microscope) and crystal structure was
analyzed using micro-Raman spectroscopy. The residual stress and phase transformation were also analyzed after thermal annealing
in the air. As a result, microroughness of (111) wafer was larger than that of (100) wafer after grinding. It was observed using Raman
spectrum that the silicon was transformed from diamond cubic Si-I to Si-IlI(body centered tetragonal) or Si-XII(rhombohedral).
Residual stress relaxation was also shown in cavities which were produced after grinding. The thermal annealing was effective for the
recovery of the silicon phase to the original phase and the residual stress relaxation.
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Fig. 1. Roughness analysis using AFM and FFT. (a) Surface
morphology image obtained by AFM and (b) PSD curve
calculated from surface morphology image using FFT.
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Fig. 2. Crystallographic orientations for (111) silicon wafer
samples.

Table 1. The Matrix of Design of Experiment
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Fig. 3. Grinding wheel grit size effect on the surface integrity
for the (111) wafer. (a) Surface roughness analyzed with
PSD curve and (b) Crystalline structure analyzed with
Raman Microscopy - (1) Bare wafer, (2) #140 mesh
ground wafer, and (3) #600 mesh ground wafer.
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Fig. 4. Crystalline orientation effect on the surface roughness
for the (100) and (111) wafers. (a) #140 mesh ground
sample and (b) #600 mesh ground sample.
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Fig. 5. Raman spectra of the effect of grinding for plane
parameters of silicon: (a) #140 mesh for (100) and (111)
and (b) #600 mesh for (100) and (111) planes.
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ground sample and (b) #600 mesh ground sample.
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