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Wireless Power Transfer has emerged as a suitable technology for powering wireless devices, charging 

electric vehicles and others. Wireless Power Transfer (WPT) reduces the need for batteries or bulky 

receiver coils on the receiver/harvester. Energy harvesting makes use of unconventional sources such as 

solar, Radio-Frequency (RF), magnetic-resonant, thermal and mechanical energy to power electronic 

circuits. This year’s fourth year project will be co-supervised by Prof. Amaya and Prof. Mason all aimed at 

enabling WPT for wireless devices such as smartphones using existing hardware following inductive 

wireless Qi standards [1] : 

 

This project will develop adaptive wireless inductive 

charging technology for wireless smartphones using 

existing commercial hardware compatible with Qi 

wireless WPT standards. Figure 1 shows a high-level 

conceptual view of Qi inductive charging systems. 

One of the shortfalls of current Qi charging systems 

is the need for very precise alignment often 

preventing the phone to initiate and sustain battery 

charging.  The proposed adaptive wireless power 

system proposes to overcome this limitation by 

making use of Bluetooth/WiFi enabled 

microcontrollers to communicate with the smartphone and control arrays of charging coils with and 

stronger magnetic fields to concentrate energy to the phone location and avoid the need for precise 

alignment (See Figure 2). The adaptive system will enable ONLY those coils contributing to charging to 

avoid unnecessary waste of power. 

This subproject will ideally support 6 to 8 students and the breakout for the proposed work includes: 

1. Study a variety of coil shapes, i.e square, circular, hexagonal, octagonal, helical and arrays 

configurations to determine optimum coverage for the adaptive system of Figure 2. Consider the 

use of repeaters. This study will include electromagnetic analysis using ANSYS MAXWELL of the 

field distribution, understand magnetic “dead” zones and proposed an optimum configuration for 

this project. 

2. Using NXP Power Management IC Development Tools NXQ1TXA5 Qi Demo Board 

http://ca.mouser.com/Search/ProductDetail.aspx?qs=VYOWpjMCVkHv8ucVGZlXdQ%3d%3d or 

Figure 1 Figure 1 Simplified WPT System 
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similar product test and implement different coil configurations in conjunction with the analysis 

in task #1. 

3. Using off the shelf low cost Qi charging boards/coils and off the shelf controllable power supplies 

develop the driver system and coils show in figure 2.  

4. Using NXP Power Management IC (NXQ1TXA5) or similar product and in conjuction with tasks #1-

3 develop a custom driver board/system that can implement all the drivers as shown in figure 2 

(i.e. want a more effiecent/lower cost driver system not just off the shelf driver boards and 

controllable power supplies) 

5. Develop a Bluetooth communication link between the microcontroller/Raspberry PI and the 

smartphone. This task will include all required programing/driver interface as well as all required 

protocols. 

6. Develop a WiFi communication link between the microcontroller/Raspberry PI and the 

smartphone. This task will include all required programing/driver interface as well as all required 

protocols. 

7. Develop a smartphone app to detect the presence of the charging coils and monitor battery 

charge. This app will determine which coils contribute to charging and turn off all others via the 

microcontroller wireless link. 

8. Implement efficient control algorithms to optimize optimum charging in the proposed adaptive 

system. The selected algorithms will efficiently make use of the communication wireless link and 

will need to be programmed into the microcontroller. 

 

Figure 1 Proposed Adaptive Wireless Power Transfer Scheme for Wireless Smartphones 


