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ABSTRACT 

This work investigates design optimization of a 2kW 540V-28V DC-DC converter 

designed as part of a commercial More Electric Aircraft (MEA) electric distribution 

system. Four 2kW modules are connected in parallel to feed a total of 8kW load. 

Considering the high input voltage and high output current, the half-bridge with current-

doubler rectifier (HB-CDR) topology is adopted. Two control strategies (symmetrical 

control and asymmetrical control) exist for HB converters; of these, the asymmetrical 

control strategy is applied to achieve zero-voltage-switching (ZVS), minimizing primary 

switching losses and improving converter efficiency. 

After topology selection, magnetic design and control design are conducted in detail. 

On the magnetic design, an integrated planar magnetics structure is adopted to minimize 

the volume and weight. Planar magnetics allows more accurate control of the leakage 

inductance which is important for the ZVS operation. The accurate leakage inductance is 

especially useful when multiple modules will be produced and are expected to have 

same ZVS operation. On the control design, a feedback controller is used to regulate the 

output voltage. A feedforward controller is also applied to minimize the effect of input 

voltage variation. The feedback and feedforward controllers are combined to optimize 

the overall control performance.  

EMI requirements are critical for MEA applications. Different interleaving 

strategies are analyzed to minimize output EMI. Two output filter placement strategies 

are studied to minimize output impedance. A design which places the EMI filter inside 

the voltage control loop is proposed. The proposed design has smaller output impedance 

and faster transient response compared to the traditional design in which the EMI filter is 

placed outside the voltage control loop. 


