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Institute for Applied Laser, Photonics & Surface Technologies ALPS

Research institutes of the department

 ES: Energy Systems
« HUCE: Human Centered Engineering
 IBM: ICT-based Management

e IFMS: Mechatronic Systems

e« MCT: Mobile Communication Technologies
e |IPT: Printing Technology

e i-REX: Risk Management

« RISIS: Security in the Information Society

e TPT: Transportation

See www.ti.bfh.ch/en/research for more information
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INSTITUTES KNOW-HOW AND TECHNOLOGY TRANSFER START-UPS

Institute for Applied Laser,
Photonics and Surface

Technol

Our tools & competencies:
> Different Laser systems with short pulses

Institute for Applied Laser, Photonics and Surface search . . . .
Technologies > Thin film depostion techniques
‘We develop new methods and techniques for the energy- and material-saving production \7‘

of materials and their analysis. Saareh o SarMembiers > H eat tre atl l le nt Of I I Iate rial S

Qur core competencies are Contact

« Fibertechnologies for laser applications = more Institute for Applied Laser, Photonics > Clean ROOI I I Iab (ISO 6)

« Material processing with [asers - more and Surface Technologies . .

« Changes in the properties of boundary layers with heat or laser treatment > more Prof. Dr. Patrick Schwaller > A |yt (M Iy t p g p h y)
« Application of thin films -+ more T+4134 4266361 na ICS al n O 0 ra

« Optical Sensing and Optical Coherence Tomography OCT-> more Etiad

 Materials and surface analysis - more Pestalozistiasse 20

‘We use our know-how to develop solutions jointly with our industrial pariners in research CH-3400 Burgdorf

and development projects. These solutions contribute to the efficient production of goods

and ensure or improve their quality. e natiuisade glance

& Profils ALPS (german)
“You will find more information about our activities under > Research Groups

Lltnfmdidiet ek bt bl » Applied Fiber Technology

e Materials Technology & Heat Treatment
e Laser Surface Engineering

e OptolLab

e Materials Analysis

e Thin Films & Surfaces

see also: www.alps.ti.bfh.ch » Medical Technology
* Mechanical Engineering

e Printing technology
Third party funding 2012: CHF 2 Mio « Watch industry

e Etc...
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Research Groups @ Site Burgdorf:

Prof. Dr. Beat Neuenschwander °

Prof. Dr. Guido Bucher e Dr. Andreas Burn
Dr. Marc Schmid e Dr. Sonke Pilz

Dipl. Phys. Benjamin Lauer « Dipl. Phys. Julia Boas
BSc. Beat Jaggi « Reto Augsburger

BSc. Peter Cam

e Peter Schiitz
e Urs Hunziker
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Prof. Dr. Valerio Romano

Prof. Dr. Patrick Schwaller
MSc. Michael Held

BSc. Sarah Zehnder

BSc. Florian Schleiss

Reto Augsburger

Werner Reichen

e Josef Zurcher




Research group: Applied Fiber Technology

The runs projects on: Example: CTI project

> Design and production of modern CIGS: Ultraprecise machining of photovoltaic thin
films with fiber lasers and fiber delivery

> Conventional and fiber based

for materials

Parameter study of
laser-ablation of
photovoltaic thin
films

microprocessing

_ in modern production
processes and machines

In tight collaboration with the IAP of the University of
Bern

Fiber laser, fiber:
design and
experimental

set up.

Packaging,

system integration

Process and machine integration
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Research group: Laser Surface Engineering

Laser Micro - processing and surface structuring

- Focus on ultrashort laser pulses (ps)

- Process development and basic investigations for process optimization
- Laser-Material interaction studies

- Automation an Control (together with ifms)

- Laser induced Processes (LIPAA, LIBWE, LCLD)

Fully equipped “dust free” optical laboratory
- DUETTO & FUEGO ps-Systems (10 ps, 1064nm/532nm/355nm wavelength)
- IPG ns NIR Fiber Laser (At =4, 8, 14, 20, 30, 50, 100, 200 ns; P,, = 20W)
- IPG ns Green Fiber Laser (At =1.5ns, P,, = 5W)
- Coherent Verdi V6
- Coherent Diamond E150 CO, - Laser
- Spectra Physics Quanta Ray
- Scanner Systems for 1064nm, 532nm and 355nm, New Intelliscan 14 from Scanlab
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Research group: Laser Surface Engineering

Laser Microprocessing with ultrashort pulses: Process optimization

Process optimization has to be done simultaneously in three directions:

Efficiency Strategy Throughput
Maximize process efficiency Optimize the structuring strategy Use fast moving axes
Copper polished, 1064nm, P,, = 1W Taper angle =
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Research group: Thin Films & Surfaces

Cleanroom (ISO 6) for thin film deposition & microstructuring (Lithography & Etching)

Applications:

» Optics (dielectric coatings, metallic UV mirrors)

» Electrical conductors for biomedical sensors (Fractal electrodes)
e Laser-induced depostition

Theorstische Transrmissicn an Kantenfilem bel 0

AVAY

\
\

Ag on O,-Plasma treated PET

Laser-induced chemical liquid
phase deposition of Cu

Institute for Applied Laser, Photonics & Surface Technologies ALPS Electrodes on Balloon-Catheter




Ellipsometry of Metals and Alloys: From room temperature up to the liquid phase
(Research Groups Laser Surface Engineering and Thin Films & Surfaces)
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Nicely combines the competencies of ALPS: |
Laser, optical measurement techniques, vacuum technology, 74
materials, surface physics,...
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Example on the right: Ag coating on Si wafer | Trendlines:
( ampie o the 9 9 9 6.8+ ~——— Heating up from air
1 Heating up from vacuum
Supported by CTI 6.6 —— Cooling down

T T T T T T L T X T
0 200 400 600 800 1000

Institute for Applied Laser, Photonics & Surface Technologies Al Temperature / °C




