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Abstract To evaluate surface characteristics and improve crystalline quality of AIN single crystal grown by physical vapor
transport (PVT) method, wet chemical etching process using KOH/H,O, mixture in a low temperature condition and
thermal annealing process was proceeded respectively. Conventional etching process using strong base etchant at a high
temperature (above 300°C) had formed over etching phenomenon according to crystalline quality of materials. When it
occurred to over etching phenomenon, it had a low reliability of dislocation density because it cannot show correct number
of etch pits per estimated area. Therefore, it was proceeded to etching process in a low temperature (below 100°C) using
H,0, as an oxidizer in KOH aqueous solution and to be determined optimum etching condition and dislocation density via
scanning electron microscope (SEM). For improving crystalline quality of AIN single crystal, thermal annealing process was
proceeded. When compared with specimens as-prepared and as-annealed, full width at half maximum (FWHM) of the
specimen as-annealed was decreased exponentially, and we analyzed the mechanism of this process via double crystal X-ray
diffraction (DC-XRD).
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Table 1
The optimum condition of polishing process
Particle Pressure  Time
Shurry type size (um)  (MPa) (min) RPM
6 0.040 30
. 3 0.030 32
Diamond (MP) 0.015 60 34
0.5 0.006 36
Silica (CMP) 0.04 0.003 30
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Fig. 1. Laue X-ray diffraction pattern to c-axis of AIN single
crystal wafer grown by PVT method.
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Fig. 2. SEM images of AIN surface etched in KOH/H,0, at 80°C at different times; (a) 2 min, (b) 4 min, (¢) 6 min.
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(a) RMS : 0.327 nm

(b) RMS : 5.995 nm
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Fig. 3. AFM images of AIN crystal surface (a) as-polished and (b) as-annealed.
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Fig. 4. X-ray diffraction rocking curves of AIN crystals grown by PVT (a) as-polished and (b) as-annealed.
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