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Prototype Development and 
Small-Batch Production

Short innovation cycles call for rapid and flexible  
design changes in photovoltaic modules. In its state- 
of-the-art production laboratory Module-TEC,  
Fraunhofer ISE brings together scientific excellence  
and market-driven expertise to set new standards in 
module efficiency. Our team of scientists and engi-
neers will support you through the entire develop-
ment process. With us, you can test your ideas in an 
industry-relevant environment – empowering you to 
succeed in the dynamic and competitive PV market.  

Fraunhofer ISE – Your Partner for Module 
Innovation

With more than 40 years of expertise, Fraunhofer ISE is a 
leader in quality and innovation in photovoltaics. Through close 
collaboration with leading equipment and material manufac-
turers across the entire PV value chain, our Module Technology 
department has acquired a broad spectrum of knowledge and 
experience.

Time and Cost Savings

We offer you the opportunity to strengthen your R&D by devel-
oping and testing new material combinations, building proto-
types, and manufacturing small series.  
Efficient internal processes with accredited test laboratories 
enable us to carry out the development of new modules and 
their certification in parallel. As a result, you benefit from a 
faster start of the planned series production.

Our Services

Module design: tailored solutions from concept 
to production
Cell interconnection: soldered, glued strings or 
interconnected as a shingled matrix
Module manufacturing:
	– Flat or 3D shapes 
	– Lamination (membrane-plate/plate-plate) or 

autoclave 
	– Lightweight module technology

BOM evaluations: systematic material analysis for 
optimal quality and durability 
Module evaluation: 
	– EL-, IV-characteristics
	– Climate chamber test as UV, 	DH, TC, HF 

Pilot Production: flexible manufacturing for  
prototypes and special applications

World record module realized in the industrial-like environ-

ment of the Module-TEC

Industry-Ready Solutions

Starting with sophisticated module designs that combine inno-
vation with engineering precision, our Module-TEC – spanning 
an area of 1,000 m² – offers industry-ready module manu-
facturing from single units to prototype series. Modules can 
be fabricated with precise cell interconnection via soldering 
or adhesive bonding, including lead-free solder options. Both 
conventional stringing and modern shingling technologies are 
available. Our industrial laminator enables the production of 
PV modules in glass-glass and glass-foil technology.

World-Leading PV Research

To achieve maximum efficiency and long-term durability, we 
conduct BOM analyses and combine measurement results 
with simulations. A recent highlight of our work is the III-V/
germanium tandem module with a world-record efficiency of 
34.4 %, realized in collaboration with our partnering compa-
nies under near-industrial conditions at Module-TEC.  
This world-record module is just one example of what’s possi-
ble here. Strings can be soldered, glued, or interconnected as 
a shingled matrix for superior shading resilience – applicable 
to both flat modules and 3D shapes such as roof tiles or car 
roofs: we offer a broad portfolio.

Fully automatic shingling matrix stringer for glued intercon-

nections in the Module-TEC  
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Selected Projects

Sustainable Integration of Photovoltaic Systems Into 
Buildings and Infrastructure

“SPHINX”: The project aims to establish solar energy as an 
integral component of modern construction by developing 
innovative building-integrated photovoltaic (BIPV) modules 
using matrix shingle technology. These modules are designed 
to be resource-efficient, aesthetically appealing, and multi- 
functional while overcoming traditional challenges such as 
shading-related energy losses and limited customization 
options.

Cost Reduction of III-V Cells and Modules for Aircraft 
and Vehicle Applications

In our “Vorfahrt” project, we seek to develop cost-effective 
cell and module technologies based on highly efficient III-V 
multi-junction solar cells for applications where high effi-
ciency is particularly advantageous, such as electric aircraft 
and vehicles. Key milestones include reducing or eliminating 
germanium in solar cell production, developing new intercon-
nection and encapsulation technologies for curved modules, 
and demonstrating a world-record module.

Vorfahrt

Sphinx

Contact

Photovoltaics: Production  

Technology and Transfer

Prof. Dr. Holger Neuhaus

pvmod.tech@ise.fraunhofer.de 

+49 761 4588-2579

Fraunhofer Institute for Solar 

Energy Systems ISE

Heidenhofstr. 2 

79110 Freiburg, Germany

www.ise.fraunhofer.de/en

© Fraunhofer ISE, Freiburg

05-21600-26

Module-TEC

C
o

ve
r:

 M
u

lt
i-

st
ag

e 
la

m
in

at
o

r 
in

 t
h

e 
M

o
d

u
le

-T
EC

 a
t 

Fr
au

n
h

o
fe

r 
IS

E

https://www.ise.fraunhofer.de/en/research-projects/sphinx.html
https://www.ise.fraunhofer.de/en/research-projects/vorfahrt.html
https://ise.link/module-tec



