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Study on precision polishing method applied ultrasonic vibration for
next-generation semiconductor wafers
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The author has developed an ultrasonic vibration polishing method for
next-generation semiconductor wafers such as SiC and sapphire. The main effects are efficiency and
low environmental impact. Specifically, the extension of the grinding distance, the effective use of

abrasive cutting edges, the reduction of subsurface damage, the reduction of clogging, and the
refinement of chips were clarified. The author has developed an ultrasonic vibration stone for
experiments, with a diameter of 107 mm, a resonance frequency f of 38.3 kHz, and diamond abrasive
grains of grain sizes # 800 and # 1,000. The experimental results show that the polishing efficiency

is improved up to 11 times that of conventional polishing, the surface roughness is reduced to
about 1/3, chips are refined, and subsurface damage is reduced. And, it was clarified that a unique
cross hatch mark was formed on the polished surface.
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Table 1 Experimental conditions

Frequency f 38.7kHz
. 0( Conventional grinding),
Amplitude a ( 3.6, 9um(g—p) 9)
Grinding/polishing rate v 15m/min
( Rotation speed n) (52rpm)
Weight P( Surface pressure ) 5.3N(33kPa)
Grinding/polishing time t 60min
Cemented carbide (K10),
Work material Sapphire (Al203), SiC
Chrome molybdenum steel (SCM415)
Diamond electro-plated
Abrasive grain ( Grain size ) céﬁlgggétri?g&,e d
(#325)
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Fig. 3 Grain locas by ultrasonic grinding/polishing (v=15.5m/min)
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