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Research context and motivation

Purely electric vehicles (EVs) and Hybrid electric vehicles (HEVs) are expected to reach 5%
and 20 % of sales worldwide by 2025, respectively. In particular, the power architecture is
completely different compared to standard internal combustion engine vehicles, since the HV
lithium battery powers both the traction inverter and the compressor, whereas medium and
low-power loads are connected to the 48 V bus. Thus, unidirectional and bidirectional DC-DC
converters are definetely required. Power converters used in automotive applications should
be designed to achieve reliability, high efficiency, minimum weight and cost. The exploitation
of Wide-Band Gap semiconductor, i.e. SiC and GaN power transistors, can ease the design
in terms of higher power density and higher breakdown voltage, however the driving of such
devices is a key point to achieve the aforementioned goals.

Addressed research questions/problems

DC-DC converters are required to transfer energy between different voltage buses. i.e. high-
voltage (300 V), medium-voltage (48 V) and low-voltage (12 V). In particular, high-side power
transistors are needed, regardless of the adopted topology, and should be driven to behave,
Ideally, either as an open or a short. For the sake of simplicity, a standard buck converter was
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Approaching from a different perspective, the entire control stage, i.e. the compensator, the
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Adopted methodologies

gate driver and their corresponding power supply circuitries, may be referred to the floating
node. The main advantage of such solution is that the control stage is not affected by noise
coming from the power stage, and that the input voltage is scalable with less efforts.

The proposed system
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The proposed floating control stage was
implemented at PCB level for a 48V-12V
buck converter, capable of the providing the
load with a 200 W output power. The entire
floating stage, which consists of the
aforementioned  block, is  entirely
implemented using discrete components,
and occupies an area of 34 mm x 22 mm.
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« Experimental measurements to assess the proper functioning of the 48V-12V buck.

 Prototype and validate the 300 V -12 V step down dc-dc converter with the same floating
control topology.

 An effective way to drive the low-side switch in order to increase the efficiency.

« Enable controlling and monitoring functionalities using a dedicated communication link
capable of transferring data from the floating control stage.
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