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Where do power electronics modules play a central role?

Power electronics modules are indispensable components in modern energy, mobility, and industrial applications. They enable the
efficient conversion, control, and regulation of electrical energy and are considered a key technology for ongoing electrification and
the integration of renewable energy sources.

Why is there a high demand for circular economy principles?

The manufacture of power electronics modules relies heavily on critical raw materials and energy-intensive processes. Circular
economy principles can extend the service life of these modules, facilitate repairs, and ensure high-quality material recovery.

Are there already established circular economy principles for power electronics?

In the field of consumer electronics, proven sustainable approaches such as reuse and repair are well established. However,
comparable solutions—for example, for critical materials or extended lifecycles—are not yet available for power electronics, even
though there is a significantly greater need for them in this sector.

How can critical materials be used more efficiently?

Power electronics modules contain valuable raw materials such as copper, silver, ceramics, silicon carbide, and rare earth elements.
Extending the service life of these modules and recovering these materials at the end of the product life cycle are crucial for
effectively addressing both their limited availability and their high carbon footprint.

How can energy-intensive production be offset?

Extending product lifecycles and reusing functional components enable a significant reduction in energy consumption during the
manufacture of substrates, semiconductors, and modules.

What are “Design for Repair” and “Design for Recycling”?

These concepts make it possible to replace individual components and separate materials more easily. This allows complex
composite materials to be manufactured in a way that makes them easier to recycle.

How can reliability and service life be improved?

The use of condition monitoring, predictive maintenance, and data-driven life-cycle analyses helps extend operating times,
minimize downtime in a targeted manner, and sustainably increase resource efficiency.

What regulatory requirements apply?

EU regulations such as Ecodesign, WEEE, and the Critical Raw Materials Act require reparability, recyclability, and the recovery of
critical raw materials. The circular economy thus becomes a technical and economic necessity.

Dr. Lars Rebenklau

Fraunhofer Institute for Ceramic Technologies and Systems IKTS E E
Winterbergstrasse 28, 01277 Dresden, Germany i-
Phone +49 351 2553-7986 r'e

lars.rebenklau@ikts.fraunhofer.de E i :1



	Foliennummer 1

