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Abstract 
This project covers the design, build and test of a Qi 

compliant demonstrator bidirectional converter for 

wireless charging of a mobile phone battery. The 

system is based on a full bridge dc/dc converter and the 

system power levels are reflective of the battery 

charging requirements for a typical Li-ion battery used 

in mobile phone devices. Simulation results have shown 

that the maximum system power output of 6W will be 

realized for an optimal load resistance of 25Ω.  

1. Introduction 

Commercially viable wireless power transfer 

systems have been widely used in various consumer 

applications from wireless charging of power tools to 

the charging of portable device batteries. However, the 

wireless power transfer technique used in many of these 

applications has mainly been unidirectional. Within 

smart grid technologies it has emerged that electric 

vehicles could have a major part to play as 

supplemental energy storage elements as the penetration 

of intermittent renewable energy continues to increase 

on the grid network. Therefore bidirectional systems 

which will enable power flow from an energy storage 

element back into the grid are being investigated. [1] 

and [2] among many others, have all investigated  

bidirectional wireless power transfer systems for EV 

charging with power ratings ranging from 1kW- 6.6kW. 

Consequently little focus has been placed on the design 

of bidirectional wireless power transfer systems for low 

power applications. Therefore the design of a 

bidirectional converter which will enable wireless 

power transfer to and from a mobile phone battery is 

investigated in this project.  

The bidirectional converter being investigated shall 

be composed of two full bridge square wave inverters 

interfaced through two inductively coupled RCL 

circuits. Bidirectional power flow will be achieved by 

alternately operating the full bridge inverters in two 

modes i.e. inverting and passive rectification modes.   

2. System operation  

When operated in inverting mode, the 4 power 

mosfets of the transmitting side are driven alternately 

with 50% duty cycle to produce a square wave voltage 

of amplitude +Vdc and -Vdc across the resonant circuit. 
The resonant circuit consists of two coupled inductors 

L₁ and L₂ which share mutual inductance.  R₁ and R₂ 

are the respective resistances of the inductors and C₁ 

and C₂ are the series resonant capacitors. 

 
Figure1: Full Bridge DC/DC Converter 

 By assuming that the output waveforms of the resonant 

circuit are sinusoidal, analysis of the wireless power 

transfer system can be implemented using a pure 

sinewave voltage source as the excitation for the 

resonant circuit. This approach allows for a complex 

analysis method using equation 1 to be used in order to 

model and study system operation when the system is 

operated at resonant frequency. 
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3. Results 

 
Figure 2: System power output 

Figures 2 and 3 show the simulation results for a power 

output of 5.83W where Rload=25Ω. 

 
Figure 3: Component selection design parameters 
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