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Research services

The research unit Nano Systems of the AIT Health & En-
vironment Department (H&E) combines semiconductor 
technologies and thin film processes with innovative 
concepts from the nano- and bio-sciences. H&E opera-
tes the ‘Center of Thin Film Technology’ (CTFT), a tech-
nology center for heterogeneous integration of multi-
functional components. In order to develop novel NEMS, 
nanotechnological components such as ultrathin func-
tional layers, nanoparticles and nanowires are inte-
grated with photonic and microelectronic devices and 
MEMS components such as sensors, actuators and 
microfluidics. The integration of bio-, nano- and bio-
mimetic interfaces and materials is the key to product 
improvements and novel solutions for our partners and 
customers.

Functional Coating & Patterning

The CTFT is specially equipped for the characterisation 
of ultra-thin film systems, providing the technological 
base for our research and innovation activities. Litho-
graphy and etching for state-of-the-art patterning are 
available to develop novel sensor and thin film solar cell 
prototypes on 4 inch substrates as well as microfluidic 
systems for biomolecular analysis. The CTFT is also 
suitable for the development of device demonstrators 
which meet the specific demands of our customers.

Functional Thin Films & Coatings

The CTFT is equipped with state-of-the-art micro- and 
nanotechnological instrumentation for precise thin film 
deposition, lithography and analysis with nanometer re-
solution:
•	 Magnetron sputtering

DC and RF, 4-chamber system plus load-lock sys-
tem: 100 mm wafer size and target diameter, up to 
12 materials in combination, suitable for ferromag-
netic materials, SPS-controlled, programmable

•	 Thermal and e-beam evaporation in UHV chamber, 
up to 100 mm substrate size

•	 Thin film spray pyrolysis on 100 mm large subst-
rates

•	 Argon ion etcher: ECR-source for Ar+ ion etching, 
integrated mass spectrometry for a controlled etch 
stop, up to 150 mm wafer size, variable etching an-
gles.

The applications comprise optical, magnetic and dielec-
tric thin films of metals, semiconductors and insulators.
More information is available in our CTFT folder. 

Customized Micro- and Nanofluidics

Microfluidic chips greatly improve the analytical perfor-
mance in bioanalytical and chemical analysis by accele-
rating reactions, enabling massive multiplexing, redu-
cing sample volume and enhancing reproducibility.
We have a strong focus on the fabrication of micro- and 
nanofluidic devices, providing reliable and easy to hand-
le fluidic solutions for our partners and customers from 
science and industry. Starting from the specific require-
ments, FEM simulations provide a comprehensive stu-
dy of the best fluidic properties. Micro- and nanofluidic 
devices are processed by the following fabrication tech-
nologies:
•	 Photoresist method (SU-8) for rapid prototyping
•	 Injection molding for high-volume applications in 

cooperation with an Austrian company.

Surface Patterning

The fabrication of nanosensors and microfluidic chan-
nels typically involves one or more steps in which the la-
teral dimensions of the devices are defined. Our experts 
offer services for surface patterning utilizing state-of-
the art lithography equipment. Substrates up to 4 inch 
wafers can be processed in a clean room environment. 
Optical lithography is used for patterns with critical 
dimensions down to approximately 1 µm. Sub 100 nm 
dimensions are obtained using our e-beam lithography 
tool.
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Nano Scale Analysis & Modelling

The research unit Nano Systems provides services for 
nano scale analysis, modelling, structural and physical 
sample characterization. Our simulation capacity ensu-
res rapid implementation of novel ideas. The develop-
ment of prototypes is based on consistent validation of 
numerical models with physical parameters.

Nano-scale Analysis & Measurements

Appropriate analytical tools are indispensable for pro-
duct and device development as well as quality control. 
The operation of instruments for the investigation of 
smallest features and volumes requires highly quali-
fied operators. Our experts provide this knowledge in 
the field of nano-scale analysis and measurements for 
the investigation of three-dimensional structures, as 
well as of electronic, magnetic, optical, mechanical, and 
chemical properties of devices.
The services range from structural analysis with atomic 
force microscopy (AFM), profilometry, optical  and scan-
ning electron microscopy (SEM) to physical characteri-
zation.  The installed electronic and optic laboratorties 
provide measurements on wafer level in a clean room 
environment and also on packaged devices.

Device Modelling & Simulations

Physical modelling and simulation plays a crucial role 
in technical R&D projects. Our team has in-depth ex-
pertise and long-time know-how in simulation techno-
logy and is thus the ideal partner to support your deve-
lopment projects.
The installed simulation tools focus on photonics and 
magnetics. Photonic problems can be solved by e.g. 3D 
FDTD,  FEM and RCWA software running on a high-per-
formance cluster with 184 processor cores and 216 GB 
RAM shared in 23 nodes.

Examples:
•	 Integrated optical waveguides
•	 Surface plasmons
•	 Light diffraction at micro- and nanostructures 

(cells, diffraction gratings, photonic crystals,  light 
traps in solar cells)

•	 Optical thin-film systems
•	 Metamaterials

Transient magnetic effects are modelled by solving the 
Landau-Lifschitz equation using the FFT algorithm for 
energy minimisation, and static phenomena using FEM 
analysis.
Examples:
•	 Switching behaviour of micro- and nanomagnetic 

components
•	 Prediction of the magnetoresistive sensor signal 

under the influence of the stray field of magnetic 
markers in biosensor applications

In addition, we also carry out simulations of thermal, 
fluidic, electrostatic and electromagnetic effects and 
their interactions.

Our interdisciplinary team will be happy to assist you 
in meeting your specific design and product demands.
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