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Study on growth of nanoparticle in spatio-temporal electric field fluctuation

KAMATAKI, Kunihiro
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We investigate effects of amplitude modulation (AM) discharge method on the
growth of nanoparticles and the relation between growth of nanoparticles and plasma generation in
TEOS/02/Ar plasma. The amount of nanoparticles decreases as AM level increases. On the other hand,
the plasma density is higher than that for CW discharge. Thus, AM discharges suppress growth of
nanoparticles in TEOS plasma. We have shown oscillations of axial electric field Ez with AM
frequency for AM discharge by the electric field measurement using an electro-optic probe. We have
discussed that these fluctuations of Ez mainly lead to the vertically oscillation of the levitation
position of nanoparticles trapped in the plasma sheath boundary region. Moreover, the AM discharge
method enhances the dissociation rate in TEOS which leads to the high deposition rate of SiO2 film
and decreases the amount of O-H bonds in the films. Namely, the AM method improves the deposition
rate and film quality of Si0O2 in PECVD.
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