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The recent progress in terms of the carbon nanomaterials synthesis and fabrication via chemical vapour 

deposition (CVD) has been discussed. Results were shared regarding the characterization of the carbon 

nanomembranes. Conformal, homogenous films of pyrolytic carbon and pyrolyzed photoresist films (PPF) have 

been obtained (see Fig.1). These films have thickness of few tens of nanometres and have ultra-low 

transmittance of below 12% in the visible to IR wavelength range, thus, proposing applications for 

electromagnetic radiation, to be used as a coating material in different environments due to its inertness and 

corrosion resistance. 

 
 

 

The interplay between CVD process parameters and their effect on the as grown graphene size was 

investigated. Up to 250 um in width and 48 um of height graphene grains have been successfully synthesized. 

These large size graphene grains are essential when achieving higher electronic mobilities. Furthermore, the 

change in electrical and optical properties of graphene with doping and was studied. The results showed that the 

optical conductivity before and after doping was unchanged, however, the electrical conductivity and sheet 

resistance doubled. Thus, making graphene more conductive and a preferred choice for optoelectronic 

applications, e.g., transparent electrodes.  

For various applications, it is necessary to integrate the CNMs with substrates of different physical and 

electrochemical properties. It has been experimentally demonstrated that, PyC allows for the tunability of the 

physical and chemical properties of substrates [1]. C6 glioma cells were cultured on top of black silicon 

substrate without and with PyC coating. As seen in the Fig.2., the PyC coating masked the surface isotropic 

features e.g., surface charge, nano, micro roughness etc resulting in reduced cell proliferations and growth [2]. 

 
 

 

 

Graphene suspended/supported on the anisotropic patterned structures are under mechanical strain which 

may alter its electrical characteristics. These suspended graphene devices could have the potential of developing 

ultra-sensitive piezoelectric transducers with reportedly piezocoefficient of 1.4 nm/V [3]. With different 

geometrical parameters of the supporting substrate, the stress of the suspended graphene membrane can be 

tailored which could open new perspectives for nanomechanical applications. 
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Fig.1. SEM image of PyC film (a) Top view(b) Side view of PyC 

film of thickness approximately 40nm on top of fused silica 

Fig.2. AFM (a) SEM (b) surface images of black Si with 

PyC and propidium iodide fluorenscence intercolated in 
DNA of rat glioma cells C6 (c) For biocompatibility assay  



 

 

 
 

 


