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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




Optimization of chemical mechanical polishing for bulk AIN single crystal surface 53

A< Table 201 LFERASITH

3. 8% 3 nE

Fig. 1= PVTHOE 3=
DMP, CMP 37§ X3 5 %%
Azoltt. Grindinge slicing #7gollA LAYZH damaged
layer ¥ polishing 3782 93l THe] % 2 @&
k= 838 oA grindingl] AME-F]= diamond
wheelo] 3|-sPAA W7 mhEel] & dlol E
Hol| EEH3l AZ pull out o] LAITTHIS).
6 um polishingollA+= 3R 0.166 pm/min®] £E=Z
FA A7 dojWal grinding 37804 EH| A
H pull out @S] Eol AA HAULE Tk, F YAF
Sof o8l AA T FEEF ofFA Hol= <F 100 um

ool z1e 2R wro] #ZETE 3 um polishingell
A= 0.178 pm/min®] 77 A7 dojuk=dl Sp2 A
gto] XP Ayt B} HAErt =3 FAALR] ST
3ol 6 um polishingZ} B3} 0.012 pm/min®] A
AHE zpo|7t ISR AnpA|e] At obd w i
A== smearing S WASIN T BAE] wpE dAF
T WARR] 9T B3l 6 um polishingol Al EAYE
e =AY R7F AL AAEYLH, 22 pull out FFT}
ulAgk 232 x)7F FEEJCE 1 um  polishingol A=
0.05 pm/min®] 7 7H7F dofubal 0.5 pm polishing
M= T Tt A dojuA] ettt CMP A
o] %= pull out 3} PAMgE 2T X7} tiF-E Ak}
A& @RIg = . o] A¥= 27190l 6 um diamond
AR FAAZ] 2T XE 3 um polishing®lA4] 3 um
=719 AFWAE BF AASKL 1 pm, 0.5 um 7| &
AR Z2A7IA Auprt A EIThs A o 5 Uk

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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