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 The light emission of SiC MOSFETs during reverse conduction, caused by the Light 

Emission Diode (LED)-like behaviour of the body diode will be studied and investigated.

 SiC MOSFET body diode's light emission is a temperature sensitive electrical parameter

My project in Aalborg
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1st Year Results - Recall
Superjunction MOSFET

Experimental setup: the Sawyer-Tower circuit

Parasitic Capacitance

Superjunction MOSFET

The application of SJ 
MOSFETs in soft-
switching based 
conversion schemes 
has revealed 
unexpected power 
losses due to the 
dielectric hysteresis
phenomenon into the 
parasitic output 
capacitance Coss of 
the MOSFET



The objective function and the  optimization problem are used to estimate 
the parasitic resistances through a genetic algorithms.

The energy losses, ELM, is  computed from the measurements; the energy 
losses obtained for a charge/discharge cycle are computed by means of 
Simulink, ELS, starting from the simulated trace.

First solution adopted

Matlab-Simulink setup for
estimating the parasitic
resistances by means of
the genetic algorithms

1st Year Results - Recall
Superjunction MOSFET
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Second solution adopted

The ESR has been represented by means of a nonlinear
ESR, NLESR, whose values have been expressed as a function of vDS

a, b, n and m are parameters set to obtain the tuning of the 
simulated hysteresis to the experimental one. Moreover, 
the parameter value must avoid discontinuity in the NLESR 
function, with the additional constraint that the average 
value of NLESR must be equal to the value of ESR

1st Year Results - Recall
Superjunction MOSFET



2nd Year Results 
GaN devices applications
 Comparison between Si and GaN devices in Quasi Resonant Flyback for Wall

Charger Applications
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2nd Year Results 
GaN devices applications

Equivalent circuit model. All the electrical 
components have been represented, both for turn 
on and turn off transient

 Efficiency of state-of-the-art GaN devices in a synchronous-rectifier buck converter
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The proposed circuit model is able to foresee the overall current distortion of different lamp
configurations. This feature is very useful in the optimal design of lighting systems when a
key target is the mitigation of the current distortion due to the power converter inside the
energy-saving lamps.
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1st - 2nd Year Results 
Modeling of energy saving lamps 



Experimental setup

A polynomial function representing each current harmonic as a function of Vrms can be
obtained by interpolation of the measured currents amplitudes
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1st - 2nd Year Results 
Modeling of energy saving lamps 



Pspice Model
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1st - 2nd Year Results 
Modeling of energy saving lamps 



Pspice Model
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1st - 2nd Year Results 
Modeling of energy saving lamps 



Measured voltage on the mains (blue waveform, rms 212 V), measured current (green
waveform) and simulated current (red waveform) for a LED. Per-unit system: base voltage
400 V, base current 250 mA 13

1st - 2nd Year Results 
Modeling of energy saving lamps 



1. 21-25 May 2018 
2. 20-24 May 2019
Gaeta, Italy

20-22 June, Amalfi 
Coast – 2 paper

2-5 October, 
Bari – 2 paper

20-23 October, 
Washington DC – 2 paper

International conference 
Industrial/Ph.D. Course in
Design of Modern Power 
Semiconductor Components
30 Oct - 2 Nov 2019

29 September -3 October
Baltimora (USA) – 1 paper

2-4 July, 
Torino - 2 paper
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