
• Use of a high voltage SiC MOSFET in a medium voltage converter. The integration and the
packaging of the High voltage WBG chips is innovative too.

• Use a new structure to develop a medium voltage DC/DC converter.
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Addressed research questions/problems
• New medium voltage SiC mosfet prototype are changing the concept of the Multilevel.

New technologies are pushing in the direction to increase the break-down voltage of the
single switch. Currently, SiC and GaN components are able to carry few current than Si
devices.

• The driver circuit of the high voltage SiC transistors.
• Evaluation of the parasitic element in a high frequency transformer in order to define the

equivalent electric circuit.

Research context and motivation

Future work
• Test the DC/DC Converter using HV SiC components.
• Define the equivalent electric circuit of the high frequency transformer using the

measurement on a real component.
• Test and evaluate the control strategy for the DC/DC converter.
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• The DC/DC converter will be designed in a collaboration between IKOS and the energy
department of Politecnico di Torino. The goal is to use Wide band gap (WBG) devices in
the design.

• Research activity is based on the TransPod Project. The
main Project topic is about the design of an innovative
Ultra-high speed vacuum tube train. The TransPod vehicle
(Pod) is built like an airline jet fuselage, containing rows of
seats inside.

• One of the partner of the project is IKOS. IKOS company 
leader of Railway engineering, with more than 900 engineering consultants working on 
projects around the world. The aim of the research is the design an high power density 
DC/DC Converter.

Commutation problem related to
Medium Voltage (MV) using Silicon
Carbide (SiC) transistor. Hard and
soft switching comparison with WBG
devices in MV range. The
individuation of the parasitic elements
and the resonant phenomena of High
Frequency (HF) transformer.

MOTIVATION AND CHALLENGES

PROTOTYPING STAGE

HIGH FREQUENCY TRANSFORMER 

• The galvanic insulation in a medium voltage converter is mandatory in the most of case.
The aim of the simulation is to identify the parameters for the equivalent electric circuit
model of the high frequency transformer.

Fig 1. – POD Vehicle and the on-board electrical power system distribution.

Fig 2. – ISOP converter

• Mechanical and Electrical design of a 200 kW DC/DC converter using 1.7kV 300A SiC
Mosfet.
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Fig 3. – OVR control loop

Fig 4. – IVS control loop
Fig 5. – Simulation results: ISOP output and input voltages
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Fig 6. – Three phase
converter assembly

Fig 8. – Control board Fig 9. – Gate Driver board and 1.7kV 300A
SiC Mosfet inverter leg Fig 10. – HF supply for gate driver,

insulation up to 5kV DC

Fig 7. – Board for measurement
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Fig 11. – Equivalent circuit of the high frequency transformer

Fig 13. – Frequency response: model vs measurament

Fig 15. – Frequency response of the
transformer under test.

Fig 14. – Transformers under test

Fig 12. – Power test results

• Low level control managed by FPGA, high
leve control managed by microcontroller


