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Si and SiC Power Transistors in the Powertrain of Electric Vehicles (xEVs) 

      A Survey of Japanese Automotive and Semiconductor Manufacturers 
An Independent Technical Report from LTEC Corporation 

 Some electric vehicle manufacturers already 
implemented Silicon Carbide (SiC) into their 
powertrains. 

Find out who these manufacturers are. 

What advantages prompted them to adopt SiC 
despite identified disadvantages? 

Which SiC suppliers won these coveted spots? 

 What unsurmountable barriers are prompting EV 
manufacturers to remain with IGBT suppliers? 

 Will SiC overtake Silicon IGBTs?  

 How does the powertrain architecture for HEV, PHEV, 
BEV & FCEV differ? 

 What are the different SiC & IGBT transistors? 

 Is there another technology poised to overtake SiC   

 How will SiC MOSFETs & IGBTs evolve? 

 How do the 7th Generation silicon IGBTs compare 
with SiC MOSFETs in performance & price? 

 What are the SiC growth inhibitors & unexploited 
advantages? 

 Discusses thermals such as power module cooling 
system 

 Breaks down the total power converter system cost 
by component 

 Japanese power semiconductor manufacturers and 
their products for xEVs powertrains 

 

 
 
 

 

 
 

Excerpts from the report:   Hitachi AMS: Audi e-tron Inverter Module 

                    
 

HONDA Clarity FUEL CELL      SiC Power Module
ROHM SiC MOSFET Boost Converter Power Modul (BQM124D12P2H201)
Using 2nd Gen 1200V Planer Gate SiC MOSFETs

Power Module in Honda Clarity 
 (fuel cell electric vehicle) 

ROHM SiC MOSFET Boost Converter 

The evolution of 1200 V iC MOSFET structure 
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Table 8: Power Transistor Modules used in Automotive Motor Inverters and DC-DC Converter 

 Provides the reader with a comprehensive analysis of 
the leading IGBT and SiC devices including reliability 
and robustness concerns for operating life span of 10+ 
years  

 Analyzes more than 55 power electronic systems such 
as motor inverters, on board chargers, and power 
supply systems in 2015-2021  

 Focuses on: 

Power Semiconductor Modules, and associated Car 
models and powertrain,  

Plans for using SiC  

 Semiconductor Supply chain, sourcing issues, trends 

 Specific cases of SiC vs Si solution system level 
advantages, and disadvantages  

 Analyzes and evaluates globally competitive IGBT and 
SiC power semiconductor devices 

 Authored related articles: 

“Addressing Short-Circuit Robustness of 1200 V SiC 
MOSFETs: Using Deep Structural and Physical 
Analysis,” IEEE Power Electronics Magazine, June 
2021 

“The Current Status and Trends of 1,200-V 
Commercial Silicon-Carbide MOSFETs,” IEEE 
Power Electronics Magazine, June 2019 

“Benchmarking Power Transistors and Power 
Modules for High-Temperature Operation 
(Tj~200°C),” IEEE ITEC 2017, Chicago, IL, June 24, 
2017 

“Comparing Power Transistors Operating at High-
Temperature (Tj~200°C),” Bodo’s Power 
Systems, July 2017 

 Targets Japanese automotive and several other 
manufacturers of EV systems (includes HEV, PHEV, 
BEV & FCEV) 
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Table 9： Structures of IGBTs used in 4th Gen PRIUS and 2020 Yaris Power Control Unit  (PCU) cards 

 

Table 5： Summary of Analyzed Automotive Power Electronic System 
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Table 4： Japanese Power Semiconductor Device and Module Manufacturers 
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