Electrically Tunable Inductor based on Core Saturation

Bachelor thesis project

Summary:

The aim of the project is to propose an
algorithm to control the inductance
value of the tunable inductor based on
its core saturation, considering the
phenomenon of hysteresis for a specific
inductor.

Problem definition:

The property of inductors to reduce
inductance due to saturation of their
magnetic cores is overwhelmingly seen
as negative [1]. However, utilizing this
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inductor inductance, which can be used for electrically tunable EMI filters.

An electrically tunable inductor based on a saturated core was assembled, and its performance was tested as a
part of the tunable notch filter. However, due to the hysteresis phenomenon [2], the value of the inductance
depends not only on the saturation current but also on its pre-saturation value (it decreases or increases). Since
predetermination is an essential parameter of the inductance tuning systems, each specific core must be
characterized in terms of its behavior under saturation conditions.

Method:

A literature review on the saturation process and the hysteresis phenomenon. The impedance analyzer and the
vector network analyzer in the University of Twente laboratory will be used for the characterization of the
tunable inductor and EMI filter.

Research objectives:

- Comprehensive literature review on the saturation process and the hysteresis phenomenon.

- The selected inductor must be characterized in terms of the possibility of changing its inductance with the
saturation of its core.

- Based on the review and analysis, the appropriate algorithm to control inductor inductance should be created
and tested in the real application.

*Optional - - The performance of the tunable notch filter with the designed unit should be demonstrated.

Courses and supervision:

The general knowledge in the EMC field (non-ideal passive elements, EMI filters) will be helpful.
The skills in using laboratory equipment (e.g. spectrum analyzer, oscilloscope) are required.

A good affinity with LTSpice and MATLAB is very beneficial for doing this assignment.
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