
 
Department of Electrical Engineering 

Presents an online Faculty Candidate Seminar on 
 
 

Emerging Technologies for Electric Vehicles 
 

by 
 

Dr. Derrick C.Q. Jiang 
Postdoctoral Research Associate 

University of Cambridge 
 

 
Abstract 
 

Due to the crisis of energy and environmental pollution, electric vehicles (EVs) without any emission 
are very demanded and attractive, especially for the novel concept of smart and green city. As three 
core technologies of the EVs, the motor drive, traction inverter, and high power charger could be 
further optimized to enhance the reliability, flexibility, and convenience. In this seminar, the three 
emerging technologies for electric vehicles will be presented. Firstly, the desynchronizing scheme 
will be introduced for the traction inverter with multiple parallel SiC devices, which aims to alleviate 
the imbalance currents under high-power operation and reduce switching losses under light-load. The 
proposed method will be applied for a 180 kW electric drive system. Secondly, a new magnetic core 
design will be presented for the 55 kW wireless EV charger with a double D polarized pad. The new 
laminated Nanocrystalline ribbon core can help to enhance the magnetic saturation point, reduce the 
core loss, improve the thermal robustness, and compact the system size. Lastly, a new breed of motor 
drive will be introduced as wireless motor drives. By applying selective wireless power transfer and 
proper compensation network, the wireless motor drives enjoy the merits of converterless, 
batteryless, controllerless, and power equalization at the motor side. 
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