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Applications of Nanodiamond films deposited by coaxial arc plasma 

deposition method  

 

 

Abstract 

 
Nanodiamond (ND) films have a superior properties which are strongly depends on their 

unique structure. The applications of ND films mechanically, biomedically, and 

electronically are attributable to their advantageous properties including conformal 

coating properties, high surface smoothness,  unique optical and electrical properties 

originate from a large number of grain boundaries (GBs). 

Nanodiamond films are mainly prepared by chemical vapor deposition (CVD). In CVD, 

the initial nucleation of diamond is required, specifically, a seeding procedure with 

diamond powders as a pretreatment of substrates prior to the film deposition, and high 

substrate temperature. On the other hand, we have successfully realized the growth of 

ND films by physical vapor deposition method, namely, coaxial arc plasma deposition 

(CAPD), without the pretreatment of substrates and at room temperature. 

 In our research group, we realized the growth of nanodiamond films by CAPD method. 

We demonstrated the n- and p-type ND semeiconductors by Nitrogen and Boron doping, 

respectively. The fabricated ND/Si heterojunction diodes exhibited a high rectifying 

action and photodetection properties. Additionally, ND films depsoited on Tungsten 

carbide (WC-Co) for Hard coating applications. Furthermore, ND films are grown on 

titanium and zirconia substartes for biomedical appliations, including implants and 

artificial joints. 

 

 

 

 
 

  

 

 

Coaxial arc plasma deposition method, and Nanodiamond films deposited on 

different substrates for varrious applcations. 


