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ABSTRACT
In this study, process parameters such as the bias voltage, duration, carbon-hydrogen
concentration ratio, and pressure during the bias-enhanced nucleation (BEN) stage were varied to
study the effects of BEN on the growth of polycrystalline diamond films. A structural and electronic

characterization of the diamond films was implemented with scanning electron microscopy (SEM),
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Raman spectroscopy and conductivity measurements.

parameters including microwave power (1000W), BEN duration (1.5 hr),

The optimum combination of BEN process

carbon-hydrogen

concentration ratio (2.5%), bias voltage (-100V), and pressure (50 torr) was used as the starting point

for this study. Our experimental results revealed that the structural and electronic properties are

mutually consistent. L.e., diamond films with a smaller FWHM (full width height maximum) and a

larger background value in their Raman spectrographs are considered to have better crystalline

structures; moreover, their corresponding conductivities exhibiting the semi-insulating property of an

intrinsic diamond decrease rapidly. The results also indicated that there is no clear relationship

between the growth rate of films and their structural and electronic properties.

When compared to

diamond films grown without BEN, polycrystalline diamonds grown with BEN all exhibit definite

improvement in structural and electronic properties as well as in their growth rates.

Furthermore, it

was found that the bias voltage and duration, the carbon-hydrogen concentration ratio, and the

pressure during the BEN stage can affect the structural and electronic properties of deposited diamond

films; moreover, depending on the deposition system design, there is an optimum combination of

process parameters that yields the best polycrystalline diamond films.
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