
PhD Position 

 

Research topic: Inkjet printing for silicon wafer solar cells 

 

Abstract 

Solar cells need highly conductive metal contacts for efficiently extracting power from the cell. The 
vast majority of industrial silicon wafer solar cells manufactured today have metal contacts containing 
substantial amounts of silver. The processed silver (typically in paste form) used for these metal 
contacts is the second most expensive consumable in the cell production process after the silicon 
wafer. Therefore, a strong reduction in silver consumption is essential to lower the cost of silicon wafer 
solar cells. This goal can be achieved by inkjet printing.  

While inkjets are most commonly associated with home and office printers, the technology has 
evolved to enable several cutting-edge applications. The key aspect of inkjet printing is the deposition 
of drops of very low material volumes with excellent positional accuracy. State-of-the-art inkjet 
printers have drop volumes as low as one picolitre (one-billionth of a millilitre). This enables precise 
control over the quantity of materials deposited. With advanced mechanics, industrial inkjet printers 
also achieve rapid throughputs and are suitable for large-scale industrial applications. Using silver- 
based inks, the precise control of inkjet printers can be used to deposit only the minimum amount of 
silver required for a solar cell. Inkjet printing can also be used as a masking technique in tandem with 
copper plated metallisation to completely eliminate silver from the cell’s metallisation. 

It is estimated that a combination of inkjet-printed metallisation and advanced multi-busbar 
interconnection techniques can reduce silver consumption in industrial silicon wafer solar cells to less 
than 25% of the present silver consumption per cell. Therefore this PhD research represents an 
important and exciting step towards achieving cost-effective silicon wafer solar cells.  

The experimental work in this PhD research is likely to focus on inkjet printing using a state-of-the-art 
industrial (pilot-scale) tool. The goals include development of inkjet-printed metallisation or masking 
techniques for silicon wafer solar cells, integrating such processes on state-of-the-art solar cells, and 
using such cells to demonstrate efficient mini-modules using advanced interconnection techniques. 

 

Who can apply? 

Students with a bachelor or master degree in any of the following fields are welcome to apply for 
this position: electrical or electronics engineering, physics, chemistry or chemical engineering, 
materials science or other closely-related fields. 

 
For inquiries, please contact Dr Ankit Khanna  
Ankit.khanna@nus.edu.sg 


