
Project Title: “Incorporation of DLN in a solar cell structure as a replacement 

of silicon nitride,” 

Principal Investigator: Dr. Debasish De 

Department of BSH, MSIT 

Objectives of the project: The major objective of the approved project is to find out an 

alternative material for solar cell application instead of conventional Silicon Nitride material 

which involves less hazardous pathway and even better performance. In this project we had 

developed the Diamond Like Nanocomposite (DLN) as a unique material for solar cell 

application by alternate deposition technique to check its reproducibility and industrial 

feasibility which is yet to be explored. In this investigation we are using simple, less hazardous 

organic precursor instead of ammonia and silane for conventional silicon nitride preparation. 

We had developed MWPECVD instrument in our country with utilizing the expertize of 

Omicron Scientific Ltd New Delhi and successfully installed at our institute Meghnad Saha 

Institute of Technology (MSIT) in collaboration with IIEST, Shibpur. There is additional scope 

to add extra facility with the progress of research and development that is another advantage of 

in-house fabricated instrument. Though we had purchased the best quality accessories from 

abroad but in house fabrication process of MWPECVD shows us there is 30% - 40% cost 

reduction for our fabricated instrument in comparison to the imported one. In near future if we 

are able to develop the accessories in our country it will be one step ahead for making 

independent INDIA. 



 

Fig.1: Fabricated linear antenna based MWPECVD unit (Made in India) of 2.45 GHz 

frequency and installed at Meghnad Saha Institute of Technology . 

Few interesting findings of MWPECVD processed DLN films are given below. 

 Appearance wise MWPECVD assisted DLN coating over c-Si is as good as 

conventional silicon nitride. 

 Uniform plasma intensity throughout the microwave chamber will satisfy our 

expectation for large area uniform coating which is very much essential for solar cell 

fabrication application with high throughput value. 

 Light absorbing characteristics of DLN coated c-Si sample shows good refection 

minima with broad band characteristic. 

 

 

Fig2- Appearance of DLN coating by MWPECVD Fig3.- Uniform plasma glow as seen from 

chamber window. 



 

Fig 4. Reflection characteristics of DLN coated Si (Black line) and Ref. Si (Red line) 

 

Versatility of our instrument: Finally, at collaborators lab at IIEST work is going on to 

 

develop electrodynamic screen (EDS) for dust repulsion on solar PV modules for which a 

dielectric coating on the EDS will be required. Successful development of large area Dielectric 

film already experimented at MSIT is of great interest to the EDS development and the system 

needs to be maintained in good condition for the same. 

This system can also be used for making plasma polymerized thin film at low frequency which 

has also application for biosensor. 

It is a step ahead for making “Atmanirbhar Bharat” in 

manufacturing of Solar Cell with low cost technology using MW- 

PECVD method. 
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Setting Up new lab for Solar cell ARC by MWPECVD 
 

 
Picture of MWPECVD instrument for thin layer deposition 

 

Picture of MWPECVD instrument for thin layer deposition 

 

 

 

 

 


