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ǒContinuous reduction of silver consumption at cell level required

ǒCopper is a viable alternative applied by copper, silver coated copper screen printing or plating
Cu-printing mainly targeting SHJ

Cu-plating proven technology but missing mass production market share
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Market requirement ðalternative to Ag screen printing
Motivation

15th edition, March 2024

ǒ Industrial Ag demand 

increased by 11% in 2023 

driven by PV

ǒ PV demand increased by 64% 

in 2023 compared to 2022

World Silver Survey 2024
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ǒNi/Cu/Sn plating is a viable alternative to Ag-screen printing for 

metallization of TOPCon solar cells.

ǒThe formation of a durable Si/Ni interface is crucial for the metallization 

quality.

ǒSynergy between laser contact opening (LCO) and Ni plating determines:
Contact quality, especially in terms of contact resistance and adhesion strength.

Overall cell performance.

ǒIn depth analysis of LCO impact and plated Si/Ni interface on TOPCon cells 

performed 
ps- and fs-laser LCO impact comparison

Electrochemical deposition (ECD) and electroless deposition (e-less) of Ni compared

Cu/Sn plated metallization processes with industrial scale state-of-the-art techniques.
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Ni/Cu/Sn plating for TOPCon solar cells
Introduction
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Process flow
Plated metallization of TOPCon solar cells
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LCO process
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Scanning transmission electron microscopy (STEM)
Impact of laser beam on TOPCon solar cell side


