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Diamond is a material with extreme physical properties: high mechanical and radiation hardness, chemical
inertness, high carrier mobility, bio-compatibility, availability of a range of optically-active defects. Such
unique features make this material extremely appealing for many different technological applications.
Interestingly, the same properties that make diamond so attractive also determine a major challenge in
their fabrication. MeV ion implantation is an effective tool in the micro-fabrication and functionalization of a
vast range of materials, and in particular, it can be effectively adopted to engineer the electrical [1], optical
[2] and structural [3] properties of diamond. The damage density can be controlled over a broad range by
varying several implantation parameters, such as ion species and fluence, resulting in the formation of point
defects, in the amorphization and eventually in the permanent graphitization of the pristine crystal upon
thermal annealing when a critical damage threshold is reached. In this structural modification process, high
spatial resolution in both lateral and depth dimensions is allowed respectively by the availability of focused
ion beams and by the peculiar damage density profile of highly energetic ions in matter [1].

In the present contribution, an overview of our activity in the development of diamond-based devices by
means of deep ion beam lithography will be given. In particular, the application of multi-electrode-array
biosensors fabricated using a broad MeV He ion beam on a type-lla monocrystalline diamond sample will be
described [4] showing our last application for radiobiology study
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