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Abstract — The spatial potential distribution of electron cyclotron resonance plasma is measured
as a function of the substrate DC bias by Langmuir probe method. It is observed that the substrate
DC bias changes the slope of the plasma potential near the substrate, resulting in changes in
flux and energy of the impinging ions across plasma/substrate boundary along the magnetic field.
The effect of the substrate DC bias on the low-temperature silicon homoepitaxy (below 560°C)
is examined by in situ reflection high energy electron diffraction (RHEED), cross-section transmis-
sion electron microscopy (XTEM), plan-view TEM and high resolution transmission electron micros-
copy (HRTEM). While the polycrystalline silicon layers are grown with negative substrate biases,
the single crystalline silicon layers are grown with positive subatrate biases. As the substrate bias
changes from negative to positive values, the growth rate decreases. It is concluded that the control
of the ion energy during plasma deposition is very important in stlicon epitaxy at low temperatures
below 560°C by UHV-ECRCVD.
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