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Plasma Assisted Chemical Vapour Deposition (PACVD) offers a unique way to

fabricate complex diamond structures in which the thickness and purity of the different

stacked layers can be accurately controlled. However producing CVD diamond films

with a low dislocation density still remains a challenge. On the other hand, efficient

n-type doping is still not available but simple unipolar devices can be first foreseen

using boron as a p-type dopant. This will however require that the amount of

incorporated boron is controlled over a wide range of concentrations and thicknesses

up to hundreds of µm in order to develop vertical components. More recently, the NV

centre in diamond is regarded as a promising candidate for applications in spintronics

or magnetometry. Even if ion implantation is the most common technique to generate

a controlled density of NV centres, defects generated during implantation significantly

hamper the centre’s coherence times. Thus, CVD diamond growth with controlled

Nitrogen concentration could be an alternative for developing NV applications.

In a first part, deposition conditions required to obtain high quality material with boron

or nitrogen doping will be described. It will be shown in particular that only a very

narrow window of deposition parameters can lead to thick heavily boron doped films

having a good morphology without the nucleation of unepitaxial crystals. Nitrogen

incorporation during CVD diamond growth will be also discussed as a function of

process parameters and it will be shown that substrate temperature is a useful tuning

parameter allowing the stack of high-quality diamond layers having a varying content

of luminescent defects.

In a second part, it will be shown that, in spite of the high crystalline quality of the

material as judged by high resolution X-ray diffraction, birefringence pictures and

plasma etching of the surface reveal high dislocation densities and innovative

strategies aiming at reducing the amount of extended defects incorporated will be

presented.
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