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Motivation and Background - 2 Layer PCB (Blue — top, Red — bottom)
* Interlaced coils for increased field coverage

« Each transmitter coil board will contain 4 coils
* Prototype will include 9 transmitter boards

* Wireless power transfer (WPT) technologies has been seeing significant growth in consumer markets in recent years

« Convenience has become more of an interest nowadays over practicality of cabled connections

« Thesis aim Is to design and build a wirelessly powered wall while maximising efficiency, cost effectiveness, scalability and reliability

« The motivation behind this project is to improve the convenience of powering consumer electronics and lighting by reducing the need
for additional wiring while also saving external wiring cost for homes and businesses.

« To achieve a loosely coupled system (not affected significantly by misalignment), magnetic resonance coupling (MRC) will be used as
the WPT method

Proposed Design

Transmitter Circuit Receiver Circuit

* Proposed receiver coil designed as a custom FR4 PCB
single layer coil with 23.5uH.

« 3 outputs — Rectified voltage, 12V, 5V

 To maximise efficiency, the Q factor of the TX and RX caoill
needs to be maximised, from equation

« The transmitter board features a half bridge topology

« One transmitter circuit drives 4 coils

« Current and Voltage sensing for RX coil detection and foreign
object detection

 Power MOSFET to select which colls to enabled or disabled
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Conclusion Future Work
- Amodular, cost effective and efficient Wireless Powered Wall was designed and built * Improving the quality factor of the coll to improve efficiency
. Has been demonstrated to successfully wirelessly transfer power to low and medium loads (0-30W) * Introduce a control scheme to regulate power flow in transmitter side
« Efficiency of 46% but will be improved with more expensive coil design « Simultaneous communication and power transfer between RX and TX side

Possible applications for this technology include lighting for homes or smart phone charging for hotels * Enable Qi integration for safe and reliable smart phone charging



