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• Coils design and performance characterization (mutual inductance)

• Compensation topologies (series/parallel/hybrid)

• Power electronics design and system’s performance management
  (power/efficiency trade-off, energy/charge transfer rating)

• EM field analysis and limitations 
  (coils geometries, ferrites-based shielding, weight trade-off)

• EM shields design and arrangement (resonant coils’ arrays)

• Battery Architecture and Management 
  (charge/discharge patterns, SoC, SoH) 

• Behavioral Modeling (design-oriented/performance-oriented modeling)

Wireless Power Transfer Systems Challenges



GOAL: Developing a Dynamic Wireless Power Transfer (DWPT) prototyping
platform for Electric Vehicle Dynamic Battery Chargers (EV-DBCs).

SYSTEM ARCHITECTURE: The platform integrates a 3D movement system of
the coils, two digitally-controlled power electronics units, a battery emulator,
a set of shielding coils, a field measurement probe, and a control panel.

FEATURES: Hardware-in-the-Loop (HiL) design process, integration of
simulations and measurements for multi-objective characterization and
optimization, testing of different solutions in terms of coil pairs, shielding coils,
power electronics control settings, device-level and system-level behavioral
modeling.

DEXTER Project
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Electromagnetic Shields Modeling and Design

WP.NAME

Prototype and power electronics 

Coils and field modeling 

Prototype assembly and validation

DEXTER team

DEXTER schedule: 
July 1st, 2024 – February 28th, 2025 (extended to June 30th 2025) 
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UNICAS: coils analysis and design

G. Di Capua et al., "Mutual Inductance Modeling for the Analysis of the Impact on Wireless Power Transfer Systems“, 
2024 IEEE International Symposium on Measurements & Networking (M&N), Rome, Italy, 2024



UNIPI: shielding analysis and design

C=1.9UF,D=2CM

N. Fontana et al., "Design and Optimization of Passive Coil Array Shielding for Reducing Magnetic Flux Leakage in Dynamic Wireless Power 
Transfer“, 2025 IEEE Wireless Power Technology Conference and Expo (WPTCE), Rome, Italy, 2025
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UNISA: power electronics and system-level analysis and design
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N. Femia et al., "Comparative Analysis of High-Performance Wireless Battery Charging Systems," 
2025 IEEE Wireless Power Technology Conference and Expo (WPTCE), Rome, Italy, 2025



Missine 4 Istruzione e Ricerca

battery
emulator

RX power
electronics

TX coil
RX coil

TX power
electronics

DC power 
supply

RX mover

DEXTER prototype @ the UNISA Power Electronics Laboratory
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DEXTER experiments: automatized mutual inductance mapping
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Experimetal results



DEXTER experiments: field measurements
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DEXTER experiments: automatized resonance frequency detection 
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RESEARCH:

• coils, shielding, power electronics, control modeling and design validation

• battery modeling and validation in static and dynamic WPT charging 

• device-level to system-level performance characterization and optimization

EDUCATION: 

• seminars/classes

• training-on-the-job

• master/PhD thesis

Collaborative research and education opportunities 

DEXTER deadline:
June 30th 2025



DEXTER: dissemination initiatives
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giulia.dicapua@unicas.it
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