
 

 

Master / Research / Bachelor thesis 
 
 

Characterization of optical silicon nitride 
components for integrated sensors 

Photonics  
Type of work: Requirements: 

- Simulation of optical components 
- Optical measurements / metrology 
- Characterization of photonic 

assemblies 
- Layout design 

- Interest in new developments in the 
field of photonics 

- Basics in optoelectronics, 
semiconductor technology or optics 
required 

- Independent way of working 

 
Background: 
INT develops integrated optical systems for 
communications engineering and sensors in CMOS-
compatible technologies. Light is coupled into the chip 
from a glass fiber using grating couplers and then 
conducted through very fine silicon waveguides or 
silicon nitride waveguides (approx. 300 nm x 250 nm) 
to other components. 
Sensors and analysis methods in medicine and 
biology mainly work with wavelengths in the visible 
spectral range. Here, silicon nitride technology is a 
promising technology to guide and optically process 
the light. 
An important part of our research is the 
characterization and further development of optical 
components in the visible spectral range (488 nm and 532 nm). A wide variety of components 
and structures with dimensions ranging from several micrometers to a few hundred 
nanometers can be the focus of the work. 
 
Tasks: 
The starting point is an already existing library of photonic components was developed at INT. 
This is to be adapted for the spectral range described above and the optical behavior of the 
components is to be calculated simulative. A subsequent optical transmission measurement 
with manufactured structures at different wavelengths gives experimental information about 
their real behavior. The comparison between simulation and measurement then validates the 
model used. The aim of the work is to create a characterization as comprehensive as possible 
of the components in silicon nitride technology for the visible spectral range. Building on this, 
more complex systems can be examined and first designs that can be used in optofluidic 
experiments can be created. 
 
The thesis may be prepared in English or German. 
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