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Electromagnetic fields (EMFs) are made up of both elec-
tric fields and magnetic fields. Electromagnetic interference 
(EMI) is caused by the interaction of EMF in applications 
like wireless power transfer (WPT) systems.

Wireless power transfer is used to charge everything from 
smartphones to smart watches. WPT standards have been 
around for a while and the latest technology has improved 
power efficiency and high power levels. The Wireless Power 
Consortium’s Qi standard utilizes inductive charging. 

EMF Challenges Using Wireless Power Transfer
WPT systems have difficulties with EMF leakage that may 

lead to EMI issues within the human body. For example, co-
chlear implants can be powered by a WPT system. 

An additional shielding coil can suppress EMF emanat-
ing from that WPT system.1 The approach, which is able to 
reduce the EMF leakage by 5.1 dB, was developed using 3D 
electromagnetic simulation. The EMF shielding is imple-
mented using a matching capacitance control system.

They were able to determine the optimal phase difference 
between wireless transmitter and receiver coils to suppress 
a leakage magnetic field within WPT systems. As the pow-
er level of the WPT system increased without the feature, 
so did the leakage in the magnetic field, which can affect 
humans. This effect is usually an EMF problem within the 
WPT technology field. 

Many existing shielding methods may reduce a leakage 
magnetic field. However, all of these methods need addi-
tional power sources or materials. The proposed method 
suppresses the leakage magnetic field by determining the 
difference in phase between TX and RX coil current with 
no additional materials. It reduces the weight and cost of the 
WPT system. 

The leakage magnetic field may be minimized without 
employing any other methodology, e.g., using magnetic, 
metallic, reactive, or reactive shields. Various parameters 
like operating frequency and number of turns were scruti-

nized and ultimately the maximum shielding performance 
reached 48.7 %.2

WPT Power Transmission
Power is transmitted in WPT systems via magnetic cou-

pling between transmitting (TX) and receiving (RX) coils in 
accordance with Faraday’s law. This method uses the mag-
netic field that’s generated by the coil, leading to the leakage 
of EMFs. 

To transmit power with high efficiency, many active ele-
ments in the WPT system will switch at high speeds. Sub-
sequently, EMI problems will occur at frequencies higher 
than the operating frequency. The leakage EMFs and EMI 
will negatively affect the human body or even other kinds 
of electronic devices, which progressively raises safety con-
cerns in WPT systems.3 
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Addressing EMI Issues with 
Wireless Power Transfer
Wireless power transfer design can be challenging when dealing with 
electromagnetic-field leakage and ultimately electromagnetic interference. 
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