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International Solar Energy Research Center Konstanz

 Nonprofit association based in Germany, founded in 2005

 Team of 60 employees from 20 different nations 

 Focus R&D on c-Si solar cells, modules and energy systems with academic 

and industry partners in publicly funded and bi-lateral projects

 Technology Transfer of TOPCon (TOUCAN) and n-IBC (ZEBRA)



References, technology transfer
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BiSoN 2015

BiSoN 2017

ZEBRA 2019

ZEBRA 2020

BiSoN 2018

TOUCAN/ZEBRA 2023

ZEBRA 2022
ATAMOSTEC 2018

ETHIMOSTEC 2022?

TOUCAN 2022/2023

New 2022-2023



ISC Konstanz: solar cell technologies 
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past                 present                future 

TOPCon (TOUCAN) 24%+ IBC (ZEBRA) 24%+PERC 22.5%+



IBC solar cell technology
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ZEBRA 
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ZEBRA for roof-top PV
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ZEBRA for flat roof-top PV
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ZEBRA for building integration PV
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ZEBRA for building integration PV
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ZEBRA for vehicle integrated PV
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Certified measurement 
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Reducing Ag
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ISC Roadmap
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• In production
• Good bifaciality

• Can be pilotized in ZERBA 
factory

Upgrade

“classical route”

• Easy upgrade for TOPCon

Upgrade

2021 2022 2023 2024

In developmentTechnology transfer 

polyZEBRA*

ZEBRA*

TOUCAN*

SELFI*

• Lean process
• Great bifaciality

*IP secured for all technologies 

PERC

26%

25%

24% 

23%



polyZEBRA (TBC) 
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CARBON: TOPCon (TOUCAN) and IBC (polyZEBRA)
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polyZEBRA development update 04/22
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• Applicable as upgrade of existing 
ZERBA (n-type)

• Lean process, based on maskless
laser structuring 

• Applied for patent

n c-Si
SiOx

n+ poly-Si
p+ poly-Si

p-diffused
SiNx mask
AlOx/SiNy

Metal

Etching + Cleaning

TO + n-type poly

Masking + Laser pattern 
ablation

Etching + cleaning

Laser patterning

TO + i/p-type poly stack

Screen Printing + Sintering

ARC deposition 
(front+back)
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Etching + cleaning
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n c-Si
SiOx

n+ poly-Si
p+ poly-Si

p-diffused
SiNx mask
AlOx/SiNy

Metal

η
(%)

Voc

(mV)
Jsc

(mA/cm2)
FF
(%)

pFF
(%)

Best cell 22.37 691 41.40 78.19 81.46

Median 22.19 689 41.36 77.98 81.23

• Both polarities with poly-Si passivating contact
• Best precourser iVoc = 696mV
• iVoc – Voc loss <5mV
• Previous batch best precourser iVoc = 712mV

Temporary efficiency potential of 24% calculated with best cell’s pFF and 712mV



COO of PERC, ZEBRA and polyZEBRA
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POPEI  : POLO IBC
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Industrial feasible screen printed p-type IBC solar cell based on PECVD a-Si (n) 

Voc : 707 mV

Texturing + Cleaning + TO

PECVD polySi + Anneal

Laser pattern ablation

Wafer : p-type (Ga)

Laser damage removal + 
Cleaning 

Laser contact opening 
(Base)

Passivation + ARC SiN
stacks (RS + FS)

Screen Printing + Sintering



Summary
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PERC is king and is still needed to stimulate the supply 
chain in EU

nPV will become emperor

IBC (ZEBRA) intermediate step

TBC (polyZEBRA) will dominate 



© ISC Konstanz e.V.

WHATEVER

IT TAKES
Thank you

ZEBRA IBC and beyond

More information: www.isc-konstanz.de


