EEECS Summer Research Internships
School of Electronics, Electrical Engineering and Computer Science
Internships Summer 2026
	Proposed Project Title: Efficient DC power combining circuit for wireless power transfer

	Principal Supervisor: Dr Neil Buchanan

	Project Description:
Recently we have been researching microwave wireless power transfer that allows 100’s of watts of power to be conveyed over distances of several metres. We are currently exploring several application areas including trickle charging of electric vehicles (EVs) allowing wireless charging without accurate positioning of the vehicle over the charger. We are also extensively researching wireless power transfer from space, to be the new future of always on, green energy.

To receive the wireless power an array of rectifying antennas (known as rectennas) is used. Each of these rectennas will receive a slightly different power level in terms of current and voltage. We need a circuit that can combine the power from these rectennas in an efficient way, as they cannot simply be connected in series or parallel without being very inefficient. The internship will look at building prototype DC DC converter circuits to efficiently combine power from unequal sources. We have tried using off the shelf DC DC converters and these are not suitable since they draw too much power from the rectifier. A new approach is needed, and the aim here is to try either custom circuits, which could benefit from a microcontroller to provide optimum power transfer from DC DC converter circuits. If you are interested in RF/Microwave wireless, circuit design and microcontrollers, then this project could be for you!

	Objectives:
· Put together a practical demonstration of an efficient DC power combining system for at least four rectennas. The concept can also be proved by simulation. Equivalent circuits may be used for rectennas, instead of microwave sources.
· The building block will be a DC DC converter, which will be designed based on known designs such as buck/boost converter, allowing the experimentation to start fairly quickly at the start of the internship.
· Some knowledge of practical electronics is required, knowledge of DC DC converters, electronic circuits, microcontrollers and radio/microwave particularly welcomed, although worth noting if you have never built a DC DC converter before they are well documented

	Academic Requirements:
The scheme is open to all EEECS Undergraduates. A minimum current average classification of 65% average required, higher average classification will be recommended and used as part of the ranking criteria.

	General Information:
Project will be primarily located in the Ashby Building, some experimental parts may need facilities in QtQ building, Titanic Quarter, Belfast



