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¢ Open-Source Platform for Fast Prototyping of
Planar Magnetic Components for
Space Applications

Alberto Vital Pagola

ABSTRACT
4 N

Designing reliable magnetic components is key for developing robust and efficient power electronic converters for
space applications. While analytical calculations can help with preliminary designs, more advanced methods, such as
Finite Element Analysis (FEA) tools, are necessary. This work introduces an open-source python-based platform designed
for fast prototyping of planar magnetic components. The tool allows users to analyze electromagnetic parameters of planar
inductors and transformers based on finite element results using the software FEMMS®, without requiring FEA expertise. It
performs 2D simulations, models and extracts the SPICE component using GNU Octave and a Vector Fitting algorithm
and generates PCB designs in KiICAD EDA. All processes are carried out using open-source software.
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PLATFORM WORKFLOW

DESIGN CONFIGURATION
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AXISYMMETRIC MODELING

Prieto, R., Oliver, J. A., & Cobos, J. A. (2005, June). Study of non-axisymmetric magnetic components by means
of 2D FEA solvers. In 2005 IEEE 36th Power Electronics Specialists Conference(pp. 1074-1079). IEEE.
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WINDING CONNECTIONS

Winding connection expression: (wWi+w2)* (w3+wa)
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Unified geometrical description for all the cores and design interactive view.
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Data Matrix: L H W W
Data Unit: puH H 1 3
Winding 1 Winding 2 Winding 3
Winding 1 0.1850643416390817 | 0.10324877792022708 | 0.08301267601907528
Winding 2 0.10324877792022708 | 0.11300115788201167 | 0.09183374093483612 W W
Winding 3 0.08301267601907528 | 0.09183374093483612 | 0.11343743503217718 2 4
perty i, T Winding 1 Winding 2 Winding 3 Winding 4 Winding 5 l
Voltage [0.04971, 34.30081] | [0.05295, 39.00156] | [0.00074, -91.23576] | [0.00074, 88 76424] [0.0, 67.16635]
EFEMM Current [1.0,0.0] [1.0,0.0] [0.52825, -162.03065] | [0.62825, -162.03065] | [0.27602, 167.58398]
5 2D simulation, matrix solution visualization and experiment launcher. p SPICE MODELI NG
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\ Splral generatlon appl‘oaches and vias rlngs for Interlayer ConneCt|On. j B.Gustavsen and A. Semlyen, "Rational approximation of frequency domain responses by Vector
Fitting", IEEE Trans. Power Delivery, vol.14, no.3, pp. 1052-1061, July 1999.

CONCLUSIONS FUTURE LINES OF RESEARCH

This open-source tool simplifies the desigh and prototyping of = |nclusion of non-radial core geometries (XY geometries).
planar magnetic components. It offers validation features like FEA = Thermal analysis.

simulations, impedance matrix visualization, and a virtual = Parasitics modeling, including capacitances.

experiment launcher. Future versions will incorporate PCB design = PCB design optimization (including vias and extra layers).
capabilities, all developed using open-source software. Results = Design optimization via Artificial Neural Networks (ANN).
have been successfully validated using Ansys Maxwell. = Export formats and reports.
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