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ANALYSIS AND DEVELOPMENT OF HIGH PERFORMANCE 
ELECTRONIC CONVERTERS WITH WIDE BAND GAP DEVICES

➢ Lower Ron;

➢ Higher breakdown voltage;

➢ Operability at high temperature;

➢ Greater reliability;

➢ Best Recovery;

➢ Operability at high frequency.
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Mixed Signal Control: that use an external electronics and a state machine to minimize the 

microcontroller computational effort, using low cost uC without compromising the "custom 

functionality" of the control
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Power converter prototype

It has been made a full 3 phase 12kw converter 

with an alternative mixed signal control approach
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Main specs
- Pout = 12kW @ Vin = 380Vac & Vout =800V
- PF > 0.98 @ 20% load (target)
- THD < 5% @ 20% load (target)
- ր>97% @ 20% load (target)
- CCM decoupling current control loop 
- Active & Reactive power control
- Grid Connection capability
- Switching frequency = 70kHz
- I_ripple = 2.5A
- VDC_ripple = 10Vpp
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Such a model has been developed 
for Hardware In the Loop (HIL) 
implementation of a test rig 
where the power converter is 
replaced with an embedded 
system using a FPGA board.  

“The proposed 
approach has been 
fostered mainly to test 
different converter 
control algorithm in a 
fast and safe way”

HIL

Offline Simulation

RESULTS

HIL

µ C



Active Rectifier PFC
Dual Active Bridge

Hf trafo

SiC 3Phase Multilevel converter based on 

high performance mixed-signal MCU for 

bidirectional Vehicle to Grid automotive 

applications in SiC technology

Bidirectional SiC-based Battery Charger 

for V2G applications
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