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• Industrialisation of SHJ and TOPCON

• Back-End Process Emphasis

• Process Equipment and Scaling

Motivation and industry context

PV production steps

SHJ, TOPCon cell structure
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Consortium

• 6 R&D centers  

• 1 University

• 9 Industrial 
Partners

• 6 Small and 
Medium 
Enterprises

• 1 Non-Profit 
Organization

• 6 Associated 
partners 

• CSEM

• M10

• Rena 

• 3SUN

• Qcells

• Plasma Electronic
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• SHINE PV will develop alternative 
technological routes to PV production for 
SHJ and TOPCon solar cells, covering the 
three key steps in the back-end 
manufacturing: 

1. metallization 

2. post-processing

3. interconnection

• SHINE PV will demonstrate different flows 
and down-select the most promising ones 
in terms of cost of ownership and high-
volume manufacturing readiness.

• Advanced equipment at TRL7 with 
Industry 4.0 dedicated features, innovative 
materials and solutions will be developed.

SHINE PV

PV production steps

SHJ, TOPCon cell structure
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• Enable an increase of solar cell (or 

module) efficiency of 0.5% absolute 

versus the reference process with a 

simultaneous CoO reduction of 4 to 

10%, due to reduced material costs 

and increased equipment 

productivity.

• Demonstrate the integrated 

innovative processes and novel 

equipment both virtually and within 

physical pilots at industrial partners 

at TRL7. 

Integration and Demonstration Objectives

Potential Manufacturing Flows

AR digital model of a Manufacturing Line (Enginsoft)



S
H

IN
E

 P
V

This project has received funding from the European Union’s Horizon Europe research and 
innovation programme under grant agreement No 101172902 6SHINE PV | SMARTIES cluster workshop

SHINE PV

Calculation of the Ag usage in PV as a percentage of 
global Ag supply. Image taken from Bartsch et al .

Metallisation challenge: Ag exposure at TW scale

• Screen printing is mature but Ag 

cost, supply and contact geometry 

constrain TW-scale scaling

• SHINE PV targets Ag reduction 

while protecting Fill Facor, Voc 

and contact reliability

• Fine-line parallel dispensing and 

plating reduce shading and enable 

Cu-based conductors

• Down-selection must combine cell 

performance, CoO, HVM readiness 

and module reliability
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SHINE PV

Integration schematic of screen printing busbars and parallel 
dispensing for fine fingers process flow and G12 results below

Metallisation challenge: Parallel dispensing

• Screen printing and parallel 

dispensing integration efforts 

ongoing

• Paste rheology and filtration are 

the main process limiters for 

narrow nozzles

• Successfully printed G12 solar 

cells in a wet-in-wet configuration
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• Ni/Cu/Ag plating uses Laser Contact Opening 

(LCO), Ni seed formation, Cu layer and Ag cap

• Inline plating has shown TOPCon cells efficiency 

of up to 24.3%, fill factors of 82.1% and Ag 

consumption as low as 1.1 mg/Wp

Metallisation challenge: Cu Plating
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• Light Soaking (LS) tool exposes to high 

intensity light source (50 Suns) 

• SHJ LS achieve around 0.6% absolute 

efficiency gain with new recipe; 

• TOPCon LS: early tests indicate up to 

~+0.4% absolute gain; LECO/LS sequence 

matters

• Edge Re-Pasivation (ERP) target: at least 

80% recovery of cut-related losses

• Module-level stability and retention remain 

validation priorities

Post-processing challenge: LS and ERP
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• With Shingling we aim to reduce 

the paste usage to the same 

level as traditional MBB cells by 

applying alternative metallization 

techniques and materials 

(dispensing, plating, Cu). 

• TWILL enabled modules with 

glass fiber (GF) foils showed 

<2% Fill Factor loss after 600 

cycles confirming high reliability

Interconnection challenge: shingling and TWILL

SHINE PV TWILL results around glass fiber (GF) and glass beads 
(GB) with different configurations and thermal cycles (TC)
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Equipment and Demonstration
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Conclusions
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• Achieved results confirm our approach to address the metallization, post-processing 

and interconnection challenges.

• Huge collaboration effort and investment is required for success

Conclusions
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SHINE PV consortium:

Thank you for  your 
attention!
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