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Design and Optimization of Resonant Coils for Wireless Power Transmission System 
With Ferrite Core
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The wirelesspower transfer (WPT)which canrealizepower transmissionwithout wires,hasattracted much attention in recent years.
Thistechnologyis promisingin the applicationsof mobile deviceschargingand biomedicalimplant poweringwith the advantagesof
contactlessand flexible. In the WPTsystem,the transmitting and receivingcoils(TX-coil and RX-coil) are the core componentsfor the
powertransmission. It affectsthe systemefficiencyandthe transmissionpowerdirectly.
In this paper,a comprehensiveanalysisof the TX-coil andRX-coil is conductedbasedon the circuit andelectromagneticsimulation. The
effectsof the structuralparametersandthe ferrite coreof the coilson the power transferperformancearestudied. Finally,aimingat the
improvementof the transmissionpower and efficiency,an optimal designof the coilswith ferrite core is carriedout accordingto the
characteristicsof the WPTsystem.

Ferrite core optimization schemes Experimental circuitThe WPT system schematic

Magnetic resonancecoupling is used to transmit power in the WPT
system. Power is transmitted through the electromagnetic field
producedby the resonantcoils(TX-coil andRX-coil).

Schematic of system and the coil

The simulation of the WPT system is
carried out with COMSOLMultiphysics.
And the system operating frequency is
1MHz.

(a) Optimizationscheme1 (b)Optimizationscheme2 (a)WPTexperimentplatform (b) RX-coil (optimizationscheme2)

A squaresteelplate, whosethicknessis 1
mm, is placed at a distance of 10 mm
from the RX-coil.

× Printedcircuitboard(PCB)andferrite coreareemployedfor the optimizationof the resonantcoilsin the WPTsystem.
× Theoutput powerandtransferefficiencyareboth improvedin the WPTsystemwith the optimal coils,especiallywhen the transmission

distanceis far.
× In contrast to the WPTsystemwithout the ferrite core,he improvementin transferefficiencyof the optimal WPTsystemis 38%when

the distancebetweenthe coilsis45mm.
× Aroundthe RX-coil, the ferrite corescanreducethe magneticflux densityobviously. Therefore,the electromagneticinterference(EMI)to

other circuitscanbe reduced.
× Comparedto the systemwithout the ferrite core, the maximumeddy density of the optimization in the squaresteel plate which is

placedat a distanceof 10mm from the RX-coil is reducedby 57%.

Effects on magnetic flux density

Eddy current density is greatly reduced
with the employmentof the ferrite core.

The maximum eddy current density of
optimizationscheme2 is 4.68×104 A/m2,
which is reduced by 57% compared to
that without the ferrite core.

Theoptimizationscheme2 hasthe similar
performanceto the schemewith a round
ferrite core.

Experimental results

Both of the output power and transfer efficiency are improved when the
ferrite core is used. And the maximumimprovement in transfer efficiencyis
38%at the distanceof 45mm.
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PCB is employed to design the
resonantcoilsof the WPTsystemto
achievethe goal of the smallersize,
lighterweightandbetter integration.

All of the magneticstripesare madeof MnZn ferrite and radially
distributedin both of the two optimizationschemes. Andthey are
onlyusedin the RX-coil side.
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The WPT system which includes high-frequency power supply, resonant coils,
rectifier circuitandelectronicload(IT8512).

Eddy current density of steel plate

Aroundthe RX-coil, the ferrite coresreducethe magneticflux density
greatly. It meansthat the ferrite corescanreduceEMIto other circuits.

The system with ferrite cores has better performance,
especiallywhenthe transmissiondistanceis far away.

Simulation results


