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Mitsubishi Electric Develops EV Motor System  
with Built-in Silicon Carbide Inverter 

 

Industry’s smallest inverter-equipped EV motor system is half the dimensions of existing systems 

 

Tokyo, March 8, 2012 – Mitsubishi Electric Corporation (TOKYO: 6503) announced today it has developed 

a prototype electric vehicle (EV) motor system with a built-in silicon carbide inverter. The EV motor system 

is the smallest of its kind, measuring just half the dimensions of Mitsubishi Electric’s existing motor system 

that uses an external inverter, and loss is below half that of silicon-based systems. 

 

The new motor system is expected to enable manufacturers to develop EVs offering more passenger space 

and greater energy efficiency. The company plans to commercialize the motor system after finalizing other 

technologies for motor/inverter cooling, downsizing and efficiency. 

 

The global demand for EVs and hybrid EVs (HEVs) has been growing in recent years, reflecting 

increasingly strict regulation of fuel efficiency and growing public interest in saving energy resources and 

reducing carbon dioxide emissions. As EVs and HEVs require relatively large spaces to accommodate their 

robust battery systems, there is a strong need to reduce the size and weight of motor systems and other 

equipment to ensure sufficient room in passenger compartments.   
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Key Developments of New EV Motor System 

1) Inverter-equipped design just half the dimensions of existing system 

 Mitsubishi Electric’s existing system consists of separate motors and inverters driving the motors, 

which requires more space for these components and their wiring.  

 The newly developed cylinder-shaped inverter matches the diameter of the motor, enabling them to be 

connected coaxially within a chassis, resulting in a substantial downsizing of the motor system.  

 

2) SiC inverter loss is reduced by more than 50% compared to silicon-based systems 

 Silicon chips have been widely used in power devices for inverter switching. Silicon carbide, however, 

is now recognized as a more suitable material for chips owing to its electrical characteristics, 

including a breakdown electric field that is 10 times greater compared to silicon chips. This greater 

breakdown electric field enables thinner chips, which reduces electrical resistance and lowers loss. 

 All power chips in the inverter are silicon carbide-based, resulting in over 50% reduction of loss 

compared to the company’s silicon-based inverter system. 

 

3) Improved winding density and magnetic efficiency achieve smaller motor with higher output 

 The motor is a permanent magnet motor that uses a neodymium magnet. Mitsubishi Electric’s 

proprietary dense-winding structure enabled the company to utilize its poki-poki motor production 

technologies to reduce the size of the motor.  

 The size and configuration of the stator and rotator poles were optimized using Mitsubishi Electric’s 

high-level magnetic-design technology. As a result, magnetic efficiency was increased and power 

output was improved by 5% over previous motors.  

 
### 

 
About Mitsubishi Electric 

With over 90 years of experience in providing reliable, high-quality products to both corporate clients and 

general consumers all over the world, Mitsubishi Electric Corporation (TOKYO: 6503) is a recognized 

world leader in the manufacture, marketing and sales of electrical and electronic equipment used in 

information processing and communications, space development and satellite communications, consumer 

electronics, industrial technology, energy, transportation and building equipment. The company recorded 

consolidated group sales of 3,645.3 billion yen (US$ 43.9 billion*) in the fiscal year ended March 31, 2011. 

For more information visit http://www.MitsubishiElectric.com  
*At an exchange rate of 83 yen to the US dollar, the rate given by the Tokyo Foreign Exchange Market on 
March 31, 2011 


