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Your Advantages 
We provide our customers access to the latest technolo-
gies required for implementing innovative products and 
services.
We have long-standing experience in managing a wide 
range of research cooperations, thus enabling our clients 
to successfully participate in national and international 
funded research projects.
Our services are geared to the needs of the manufacturing 
industry, which provides the basis for cutting-edge applied 
research and development. 

Our Services
Our team of around 70 researchers provides interdiscip-
linary solutions across the entire value chain – from the 
idea to the prototype – using cutting edge technologies 
and methods based on miniaturisation, integration and 
materials optimisation. Combined with state-of-the-art 
equipment and infrastructure we offer innovative solutions 
and services tailored to the needs of business and industry. 
More than 20 years of close cooperation with leading 
national and international research institutions enable us to 
continuously improve and extend our portfolio of expertise.
The incorporation of the NanoTecCenter Weiz, a subsidiary 
 of JOANNEUM RESEARCH specialising in the research 
and technology areas of nanostructured materials and the 
development of processes and components in the fields of 
optoelectronics, sensor technology and nanoanalysis, will 
enable us to further optimize existing synergies on behalf 
of our customers.

MATERIALS –   
Institute for Surface Technologies and Photonics

 a Hybrid Electronics and Patterning
 L Organic Electronics
 L Pyzoflex®

 L R2R Printing and Mastering

 a Light and Optical Technologies
 L Optic: Design and Production
 L Photovoltaics
 L Lighting

We are your first port of call for technology and process development in the following areas:

 a Laser and Plasma Processing
 L Laser Processing
 L Plasma Surface Engineering 

 a Sensors and Functional Printing
 L Additive Manufacturing, Processing and Printing
 L Chemo-, Biosensoric and Microfluidic
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Hybrid Electronics  
and Patterning

We develop innovative structuring methods enabling large-
area fabrication of flexible micro- and nanostructured films 
or fully integrated components for application in organic 
electronics, packaging technology, light engineering and 
optoelectronics, medical technology or chemical, physical 
and biological sensor systems (systems in foil, printed 
electronics).
The combination of printing processes and structuring 
allows us to develop innovative sensor technologies, which 
can be employed as interactive surfaces and human-
machine interfaces, to create nanostructured surfaces 
with special decorative, optical, energy-saving, cleaning 
and adhesive functions and for the creation of microfluidic 
structures. 

Nanotechnology on macro-surfaces  

Our innovative R2R embossing system allows us to con-

tinually create structures measuring less than 200 nm on 

foil substrates. This enables the quick and precise creation 

of extremely fine structures on large surfaces under near-

production conditions. 

Organic electronics
 a Low-cost manufacture of organic electronic compo-

nents and circuits on flexible substrates
PyzoFlex®

 a Piezoelectric and pyroelectric sensor technology and 
energy harvester

 a Ultramodern assembly and connection technologies for 
hybrid electronics

Roll-to-Roll (R2R) printing and mastering
 a High-precision R2R UV nanoimprint lithography and 

R2R hot embossing for the micro- and nano-struc-
turing of foil-based materials and functional coating 
systems

 a Step & Repeat UV nanoimprint system for the manu-
facture of seamlessly structured (R2R-) embossing 
stamps

 a Maskless greyscale laser lithography for the creation of 
micro- and mini-structures (master)
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Light and Optical 
Technologies

The focus of our work is on the use of light as a tool in 
novel technologies for energy-efficient lighting, energy 
generation (photovoltaics), signal and data transmission, 
sensor technology and material processing. In addition, we 
develop the corresponding manufacturing methods and 
integrate them into industrial production processes.
The research topic Optics: Design and Manufacture 
brings together three separate disciplines: optical simulati-
on, the manufacture of optical components and the optical 
characterization of these components. The aim here is to 
incorporate aspects relating to optics manufacturing and 
the overall structure during the optical simulation in a sort 
of virtual prototyping. The portfolio ranges from diffractive 
and refractive optical elements to freeform micro-optics. 
These optical components and systems are integrated into 
laboratory prototypes within the context of the research 
topics photovoltaics and lighting.

Thanks to our comprehensive simulation and rapid 

prototyping tools, we can simulate and create optical 

structures in a large range of sizes. 

 a The field of photovoltaics deals with the continuing 
development and the increase in efficiency of estab-
lished (silicon- or CIGS-based) and future (e.g. OPV) 
photo voltaic technologies through the use, for example, 
of intelligent light guidance in modules. Furthermore, 
new technologies are developed for the efficient colou-
ring of solar cells and solar glass so as to enable more 
creative leeway in the design of building-integrated 
photovoltaics (BIPV). For BIPV applications, laser and 
printing processes are also researched for manufac-
ture.

 a Apart from LED and oLED technology, which will 
dominate the lighting market in the coming years, the 
research area lighting also centres on the development 
of the bases for lighting systems in the future which 
have the potential, initially in special application fields, 
of representing a real alternative to LED technology in 
the next few years.
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Plasma surface technologies
 a Laser- and plasma-assisted vapour deposition tech-

niques (Physical Vapour Deposition PVD/Pulsed Laser 
Deposition PLD, Plasma-Assisted Chemical Vapour 
Deposition PACVD (e.g. plasma-assisted fluorination 
and polymerization))

 a Low-temperature coating methods
 a Plasma activation and plasma cleaning
 a Coating characterization (μ-indentation, μ-scratch 

tester, tribology, profilometry)

What we offer
 a Process development for industry
 a Support during the creation of system concepts and 

transition from processes to mass production
 a Process optimization and quality assurance following 

successful implementation in mass production
 a Advice on questions regarding materials, design  

and layout

Laser and Plasma  
Processing

We develop processes for the laser processing of materials 
and the plasma-assisted treatment and coating of surfaces 
for industrial applications. The main technologies in this 
respect are those for which a thorough knowledge of 
 materials science as it relates to materials characteristics 
is decisive with a view to the development of processes 
and possible application fields. 
Our expertise is based on experience garnered over the 
last two decades and is related to:

Laser manufacturing technology
 a Laser welding
 a Laser alloying
 a Laser deposition welding
 a Additive Manufacturing (3D printing) using lasers on 

metallic components

Medical technology

3D printing and the subsequent coating of surfaces is 

acquiring ever greater significance in medical technology. 

We develop coatings for a new generation of heart valves, 

antibacterial coatings for spinal implants and barrier coa-

tings for implantable electronic actuators and sensors.
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Sensors and 
 Functional Printing

We develop chemical sensors and biosensors as well as 
new printing techniques. In doing so, we adopt a systema-
tic approach starting from the development of new types of 
materials for sensory applications, encompassing additive 
manufacturing processes and concluding with electronics 
development and instrumentation for measurement sys-
tems. The development of new printing methods is centred 
on process and application development. 

 a The application fields of chemical sensor and biosen-
sor technology lie above all in process engineering 
and biotechnological process control, bioanalysis and 
medical diagnosis, environmental analysis and food 
technology.

 a We develop digital printing methods such as aerosol jet 
or inkjet printing for printed electronics and optics for 
the discrete and resource-efficient coating of materials 
with a wide range of chemical and physical properties 
at the micrometer level.

Microfluidic systems on synthetic foils   

for bioanalysis  
Microfluidic systems form the basis of integrated dia-

gnostic chips and enable the manufacture of extremely 

compact analysis and sensor components. Our involve-

ment in this respect concerns the creation of large-scale 

manufacturing methods for microfluidic structures on foils.

 a By drawing on different printing technologies and ink 
systems and in combination with suitable processing 
methods, our aim is to research and create new applica-
tions in fields such as the automotive industry, sensory 
technology or signage.  

Our wide-ranging expertise in the fields of materials deve-
lopment, surface chemistry, micro- and nano-structuring as 
well as optics and electronics enables the comprehensive 
development of complex complete systems and tailored 
manufacturing processes:

 a Design and dimensioning
 a Development of innovative sensor materials and ink 

systems
 a Development of printing systems and processes suita-

ble for industrial applications such as inkjet, aerosol jet, 
screen printing or flexography

 a Development of prototypes and electronic instrumentation
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Pilot lines for Advanced Manufacturing

Our pilot lines are designed to help our customers imple-
ment new innovations and products from idea to prototype 
and enable them to develop the necessary production 
methods. Our institute provides state-of-the-art infrastruc-
ture along with specialized operators as well as expertise 
in numerous technical and scientific disciplines.
 
The utility of a pilot line from the point of view of our 
customers lies in its ability to bridge the gap during the 
often difficult transition phase from research to market 
readiness.

We offer pilot lines for 
 a Roll-to-roll micro- and nano-structuring

 a Sensor systems

 a Lab-on-a-chip devices

 a Functional thin films

 a Laser production

 a Printed and flexible electronics

 a Optical components

Consulting
Materials and 

processes
Pre-production 

series
Prototypes  Pilot production
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Contacts

Director
Dr Paul Hartmann

Phone +43 316 876-30 01  
paul.hartmann @ joanneum.at

Deputy Director
Dr Georg Jakopic

Phone +43 316 876-30 02  
georg.jakopic @ joanneum.at

Dr Barbara Stadlober
Head of Research Group 
Hybrid Electronics and Patterning

Phone +43 316 876-31 00  
barbara.stadlober @ joanneum.at

Dr Franz-Peter Wenzl
Head of Research Group  
Light and Optical Technologies

Phone +43 316 876-32 00  
franz-peter.wenzl @ joanneum.at

Ulrich Trog
Innovation Management and 
 Business Development

Phone +43 316 876-30 04  
ulrich.trog@ joanneum.at

Dr Ernst Stelzmann
 Business Development

Phone +43 316 876-30 17  
ernst.stelzmann@joanneum.at

Dr Wolfgang Waldhauser
Head of Research Group  
Laser and Plasma Processing

Phone +43 316 876-33 00  
wolfgang.waldhauser@joanneum.at

Dr Jan Hesse
Head of Research Group  
Sensors and Functional Printing

Phone +43 316 876-34 00  
jan.hesse@joanneum.at
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Our Methods and Equipment

Clean room
 a Class 6 clean room certified according to ISO 14644 

Nano imprint lithography
 a Roll-to-roll plant with hot embossing
 a Roll-to-roll plant with UV nanoimprint lithography
 a Nanoimprint lithography in a batch process  

(up to 4 x 4 inch²) under clean room conditions
 a Step & Repeat UV nanoimprint system for the manu-

facture of flexible, large-scale (300 x 600 mm) and 
seamlessly structured embossing stamps 

Lithography and mastering
 a High-resolution 3D structuring by two-photon 

 absorption
 a Electron beam lithography
 a Maskless grey-scale lithography
 a 3D plotter
 a Photo lithography
 a Reactive ion etching (anisotropic etching) 

Optical simulation
 a Ray-Tracing (ASAP, Zemax)
 a Multilayer analysis
 a Wave propagation methods  

(FDTD Solutions, Virtual Lab)
 a Method development for the combination of beam  

and wave optics
 a Freeform optics 

Multiphysics Simulation
 a Fluiddynamics (COMSOL) 

Vacuum deposition methods
 a Industrial vacuum deposition facilities for hybrid PLD 

process (magnetron cathode sputtering and ion beam 
deposition), max. vacuum chamber diameter 500 mm, 
coating height 400 mm

 a Plasma-assisted fluorination
 a Plasma-assisted polymerisation
 a Low temperature sputtering system (max 50 °C subst-

rate temperature)

 a 2 chamber high-vacuum deposition unit with sample 
and mask transfer for combined organic and inorganic 
coatings

 a Parylene deposition (surface polymerisation)
 a Surface modification using O2

 / N
2
 / H

2
O / NH plasma, 

UV / ozone treatment or primer coating
 a Modular pilot plant incl. glovebox cluster 

Additive printing and coating methods
 a Roll-to-roll facility for gravure printing
 a Screen printing with automatic screen alignment
 a Aerosol jet printing
 a Inkjet printing
 a Pad printing
 a Doctor blading
 a Spin coating
 a Spray coating
 a Electrospinning
 a Flexography
 a Thermal and photonic curing (UV, IR laser)
 a Piezoelectric microspotter for microarray and  

lab-on-a-chip 

Electronics
 a Optoelectronics and electronics development
 a Circuit board plotter for rapid prototyping
 a Analog and digital technology
 a Development of testing and calibration methods
 a Circuit simulation and design (Altium Designer) 

Industry standard lasers and NC-controlled machining 
systems

 a Yb:YAG laser, Nd:YAG laser and CO2
 laser with 100 W 

to 6 kW beam power and 100 μm to 6 mm beam 
diameter 

 a CNC-controlled machining centres (up to 6 axes) and 
articulated robot (6 axes + external rotation and tilt 
axis)

 a Combined laser and milling centre 
 a Special laser optics (PFO scanner optics, bifocal optics, 

dynamic focussing optics, …)
 a Selective-Laser-Melting (SLM-) plant EOS SLM 280 
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Our Methods and Equipment

Surface, film and material characterisation methods
 a Analysis of permeation processes: high-performance 

barrier or O2 permeation (detection limit in the range of 
10 – 5 to 10 – 6 cm3 / m2 day bar)

 a Surface chemical analysis by x-ray photoelectron 
spectroscopy (XPS / ESCA, depth profiling)

 a Spectroscopic ellipsometry
 a Scanning tunnelling microscopy (STM)
 a Surface morphology by scanning electron microscopy 

SEM) or atomic force microscopy (AFM) including EFM, 
KPFM and MFM systems engineering

 a Profilometry (stylus profilometer)
 a Film thickness measurement in the micrometer range 

using the spherical cap grinding method (calotest)
 a Measurement of residual film stress using the bending 

beam method
 a Microtribology
 a Coating adhesion test by micro-scratch test
 a Determination of hardness and Young’s modulus by 

microindentation
 a Contact angle measurement
 a Viscosimetry
 a Zeta potential
 a Electrical characterization of components using a 

parameter analyzer under an inert atmosphere

 a Optical characterization of optoelectronic components
 a UV-VIS-NIR spectroscopy
 a Luminescence spectroscopy
 a Fluorescence spectroscopy
 a Polarisation spectroscopy
 a Picosecond photophysics
 a Multiphoton spectroscopy and lithography
 a Light microscopic analysis
 a Colorimetry
 a Photogoniometry
 a Cyclovoltametry
 a Quartz crystal microbalance with dissipation monitoring 

(QCM-D)
 a Thermal analysis (thermogravimetric analysis / diffe-

rential scanning calorimetry – TGA / DSC)
 a Infrared spectroscopy 
 a Metallography
 a X-ray fluorescence analysis
 a Stability measuring station for investigating the short- 

and long-term behaviour of components under the in-
fluence of different gases and environmental conditions

 a Gas measuring station for investigating the sensory 
behaviour of coatings and components up to 500ºC

 a Solar simulator
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