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What is RF Energy Harvesting?

• RF signal is broadcasted from transmitter.

• RF signal is rectified by a series of diodes and capacitors to yield a 
DC output.



Patents 

• Ford Global Technology

• MIT Research 

• Apple 3’ Distance Charging



Scope of Project

• Design a rectifier that takes an input of 5.8GHz and produces an 
output voltage high enough to feed a DC to DC converter to charge 
a small battery or power a small sensor.



Subsystem Diagram
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What is a matching network?

• Matching Network: Transfer maximum power from the antenna to 
the circuit. 

• The rectifier is non linear so there is issues with the matching 
network completing its intended function. It is not clear if the 
matching network can truly optimize an RF harvester. 



Design With Matching Network



Simulation Results Not As Expected

• The simulation of this circuit could never reach the proper output 
voltage of between .9V and 1.8V.

• After researching, the design of a simplified 1 stage charge pump 
with a second diode doubled the voltage. 

• Positive half cycle charges Diode1 and Negative half cycle charges 
Diode2. As time goes on less time is needed to keep it charged. 



Half Stage Charge Pump Design To Boost Voltage



Testing & Simulations



3 Designs to be made after this conclusion

• Circuit Without Matching Network (SMA EDGE)

• Circuit With Matching Network (SMA EDGE)

• Circuit With Matching Network With On Board Charge Pump



Layout 1 – With Matching (SMA ENDS)



Layout 1



Layout 2



Layout 2



Layout 3
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Layout 4



Layout 4



Testing

• Boards came in, waiting on capacitors to arrive.

• Test will consist of no antennas with transmission line from the 
signal generator into the circuit, allowing an easy variation of input 
power.

• Board with shortened microstrip is expected to perform the best.

• Efficiency will be analyzed at the end.



Future Work

• Optimization of microstrip lengths to have lowest input power with 
highest voltage and current output.

• Research into a matching network that improves the circuit.

• Power sensors and small devices to show a true proof of concept. 
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