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Abstract To evaluate surface characteristics of AIN single crystal grown by physical vapor transport (PVT) method,
chemical mechanical polishing (CMP) were performed with diamond slurry and SiO, slurry after mechanical polishing
(MP), then the surface morphology and analysis of polishing characteristics of the slurry types were analyzed. To estimate
how pH of slurry effects polishing process, pH of SiO, slurry was controlled, the results from estimating the effect of zeta
potential and MRR (material removal rate) were compared in accordance with each pH via zeta potential analyzer.
Eventually, surface roughness RMS (0.2 nm) could be derived with atomic force microscope (AFM).
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Table 1
The optimum condition of DMP (diamond mechanical polishing)
Slurry type Sie;retlcle Pressure Time MMR
6 um 0.040 MPa 60 min 0.010 mm
Diamond 3 um 0.030 MPa 90 min 0.016 mm
1 um 0.015MPa 120 min  0.006 mm
0.5um  0.006 MPa 150 min  0.003 mm
Table 2
The optimum condition of CMP (chemical mechanical polishing)
Shurry Rartlcle pH Pressure Time Pad
type size
SiO, 40nm  4~10 0.030MPa 60min SUBA 600
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Fig. 1. OM images of (a) as-grinded and as-polished surface with the different particle size of diamond slurry of (b) 6 um, (c) 3 pm,
(d) 1 um, (e) 0.5 um and (f) as-polished with SiO, slurry at pH 6.
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Fig. 2. Variation of the time and pressure with the diamond
particle size.
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Fig. 3. The varization of zeta potential value with the different
pH of SiO, slurry.
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Fig. 4. The effect of pH value on MRR of AIN single crystal.
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