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Topic description

The design of integrated circuits involves challenging tasks such as the placement of circuit elements and the
routing of interconnections. Seeking an optimal or at least feasible design leads to optimization problems
with an objective that include, e.g., power consumption, delays and performance criteria.

We aim to investigate these problems in the context of spiking neural networks, executed on neuromor-
phic hardware. A preliminary step would be to analyze the special requirements for this kind of hardware
and implications for the usability of existing methods (e.g., [1–5]). Then we want to explore optimization
methods for the placement and routing problems. In particular, the following aspects would be of interest:
deciding on the feasibility of the routing problem very fast, identifiying re-placement options in cases of
routing infeasibility, and integrating the two problems into one two-stage problem.

Prior knowledge of mixed-integer and combinatorial optimization as well as basic programming skills
(python) are required.

This thesis will be supervised jointly by the the Department of Data Science (Frauke Liers) and the
Fraunhofer IIS.
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martina.kuchlbauer@iis.fraunhofer.de

In case of interest please send an email including a Transcript of Records, a short Letter of Motivation as
well as a preferred starting date.
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