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Abstract 

In recent times, wireless power transfer in electric 
vehicles has been a very popular research topic in 
engineering circles [1]. Despite the desire to reduce the 
worldwide dependence on oil, moving away from 
petroleum as the main source of fuel used in 
transportation is proving to be very difficult due to its 
high energy and power density. The increase in the 
number of vehicles on the roads will lead to more 
greenhouse gas emissions being produced as well as 
greater competition within the petroleum market [2]. 
 
1. Introduction 
A simple circuit of a PSFB is shown below in Figure 1. 
Traditionally, microcontrollers were only used for 
supervisory or communications tasks in these systems. 
An advance in microcontroller technology has led to 
functions previously carried out in hardware to be 
incorporated into software resulting in the overall 
simplification of the Phase-Shifted Full-Bridge ZVS 
DC/DC Converter system. 
 
2. The Circuit 
 

 

 
Figure	  1:	  The	  electrical	  schematic	  of	  the	  FB-‐PS-‐ZVS-‐DC/DC	  Converter	  
as	  well	  as	  PWM	  switching	  sequence,	  primary	  current	  and	  primary	  

winding	  voltage	  waveforms	  

 

Figure 1 shows the electrical schematic of the Phase-
Shifted Full-Bridge ZVS DC/DC Converter. From left 
to right there is an input of 350 V dc, fed through an 
inverter arrangement made up of four MOSFET 
switches. These MOSFET switches are phase shifted in 
order to prevent any shoot through current that may 
cause damage to the circuit components. In parallel 
with each MOSFET switch is a fly-back diode and 
capacitor. When the MOSFET is switched off, current 
may fly back in the direction of the MOSFET. Instead 
of flowing through the MOSFET itself, the fly back 
current flows through the diode and thus prevents any 
damage to the MOSFET. Two drivers are used to drive 
two MOSFET’s each. An Arduino microcontroller is 
used to supply the PWM signals to the drivers which 
turn on the MOSFET switches. When the switch is 
turned on, the capacitor is charging, and likewise, when 
the MOSFET is switched off, the capacitor discharges 
the parasitic capacitance. 

The resonant inductor Lr is used to facilitate the zero 
voltage switching by facilitating the resonant transitions 
of the switching operations. This is very beneficial as 
there are no switching losses associated with the 
inverter operation therefore boosting the overall 
efficiency. 

On the secondary side of the high frequency 
transformer (which is center tapped) are two rectifying 
diodes which rectify the AC voltage back to DC. Due to 
the transformer being center tapped, only two diodes 
are required, thus eliminating the need for a four diode 
arrangement.  

Finally, the smoothing components Lo and Co 
smoothens out the rectified DC voltage which leads to 
the desired output of 48 V, 2 A. These output values 
can be seen from the response generated using the 
software PSIM below in Figure 2.  
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