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Abstract: he aim of this paper is to give insight into 48V hybrid systems from semiconductor components perspective. 
First, the motivation for the 48V hybrid vehicles will be given based on both the CO2 reduction potential for the car 
fleet level and a low cost adder as compared to the high voltage mild hybrid cars.  An overview of 48V systems will be 
given with special attention being given to all relevant subsystems, such as: 

- Traction motor drive, 
- 48V to 14V bi-directional DC/DC converter, 
- Inverters for auxiliary drives applications like air conditioning compressor, active suspension, etc. 

After that, the application specifics will be discussed in more detail and mapped directly into semiconductor 
requirements. Power semiconductors with power MOSFET being component of choice and accompanying bridge 
driver ICs are discussed in light of LV148 German standard for 48V systems. Depending on the application, a 
different MOSFET power ratings and packaging technologies (TO Leadless, for example) will be proposed. A 
solutions overview of both front-end (silicon chip) and back-end (packaging) technologies will be given. Since the 
main inverter and the DC/DC are considered to be safety relevant automotive applications, some insight into 
ISO26262 standard will be presented together with its influence on relevant semiconductors. Microcontroller, safety 
power supply, bridge driver and sensors should not only support the ISO26262 process – they also need another level 
of system partitioning, including transferring some of the safety relevant functionality into them. Some design aspects 
for both hardware and control software will be discussed in the final paper and converter efficiency analysis will be 
provided.In the end, some synergies and re-use factors between 48V hybrid systems and low speed electric vehicles 
with low battery voltage (~60V) will also be examined. 
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