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Development of high-efficiency wet polishing method for diamond substrate
utilizing ultraviolet light / ozone gas

Kubota, Akihisa
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In our previous study, we proposed a novel polishing technique for
single-crystal diamond substrate using an iron plate in hydrogen peroxide (H202) solution. This
technique used catalytically generated hydroxyl radicals (OH radicals), which were generated by the
decomposition of H202 on the 1ron’ s surface. Although an atomically smooth diamond surface could be

obtained, the material removal rate (MRR) was extremely low.

In this study, to enhance the MRR of diamond substrate in wet processing, we developed a newly
polishing technique with irradiating vacuum ultraviolet light and with supplying ozone microbubbles
(03-MBs) in H202 solution. We examined the polishing characteristics of the diamond substrates in
this proposed polishing technique. The results indicate that the MRR was markedly improved about 2.7

times higher in our proposed technique. The surface roughness of the resultant diamond substrate

was an atomically smooth with Ra =0.15 nm or less.
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Fig.1 Schematic drawing of experimental setup

Table 1 Experimenta condition
Smgl e-crystal  diamond
(100)

Sample

3 mmx3 mmx1.5 mm
Load 3kg(3.3MPa)
Rotating speed Esample) 40 rpm

Rotating speed (plate) 40 rpm
Polishing plate Nickel
Processtime 3h
Solution H20. (1 %)
Gas 2/ O3
Gasflow 100 mL/min
/
VUV/Os-MB 2

PV:13.907nm Rms:2.186 nm Ra:1.791nm
PV:1.644nm Rms:0.155nm Ra:0.124nm

3 VUV/MB VUV/O»-
MB VUV/Os:-MB 02 Os
VUV/MB 29.0 nm/h VUV/O2-MB
49.1 nm/h VUV/O3-MB 76.9 nm/h
VUV/O2-MB  VUV/O3-MB VUV/O3-MB
O3 02 Os

72.2 pm

Fig.2 SWLI images of diamond surface (a) before and (b) after polishing with VUV irradiation and
03-MB in H202 solution.
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Fig. 3 Material removal rate in each experimental condition
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Fig. 5 SWLI images of diamond surface (a) before and (b) after polishing with VUV irradiation and
Os-MB in H202 solution.
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