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Synthesis of Quenched-produced Diamond by physical vapor
deposition for various applications

Abstract

Nanodiamond composite coatings combine diamond crystallites embedded inside an
amorphous carbon phase. Owing to sp3 hybridized carbon bonding of diamond
crystallites, these films yield impressive mechanical properties, outstanding
biocompatibility, and antibacterial properties. Commonly, Nanodiamond films are
prepared by chemical vapor deposition (CVD). In CVD, the initial nucleation of diamond
1s required, specifically, a seeding procedure with diamond powders as a pretreatment
of substrates prior to the film deposition, and high substrate temperature. Such
preparation conditions limit the variety of non-diamond substrates used for the
heterogeneous growth of diamond films by CVD.

On the other hand, Quenched-produced diamonds, formerly called Nanodiamond (ND)
films have been grown by a physical vapor deposition approach, namely coaxial arc
plasma deposition (CAPD), without the pretreatment of substrates and at room
temperature.

In our research group at Kyushu University, we realized the growth of Quenched-
produced diamond films by the CAPD method. For electronic applications, we
demonstrated the n- and p-type semiconductors by Nitrogen and Boron doping,
respectively [1-3]. Most recently, we succeeded in the growth of Q-diamond on Titanium
substrates at room temperature by a hybrid configuration of ion etching gun (IG) and
CAPD employing in-situ Argon etching. The grown Q-diamond on Ti has been proposed
for the implant applications [4,5]
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