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Making Things Smaller and Smarter High Power Density Magnetics Optimization

• Size reduction

• Effective heat dissipation & higher conversion efficiency 

 Magnetic circuit 
integration

 40% smaller than 
previous design

 Challenges
• Power Efficiency
• Thermal & Mechanical 
Stresses

• Miniaturization
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Multiphysics Simulation for Stress Relief Design

Temperature 
Dependent Winding 

Loss and Stress / 
Temperature  

Dependent Core Loss

Temperature 
Distribution

Stress 
Distribution

 Flux density optimization
Heat dissipation optimization
 Stress-relieving structure

Stress Relief
Structure

Poor design
New design

 Product Benefits/ Features

X’fmr for 6.6kW SiC CLLLC OBC X’fmr for 6.6kW GaN CLLLC OBC

T winding, Max=60℃
T core, Max=79 ℃

Core Crack

Peak 
efficiency: >98%

Peak efficiency: >98%

New designCoupled Multiphysics

• Lower winding loss & core loss

 Leakage as resonant 
inductors

 50% smaller than 
previous design

 Suitable litz wire 
bundle arrangement & 
winding away from gap 
to reduce winding loss

 Optimize flux density 
to reduce core loss

T winding, Max=95℃
T core, Max=90 ℃

Cyntec

X’fmr for 6.6kW SiC CLLLC OBC X’fmr for 6.6kW GaN CLLLC OBC

X’fmr for 6.6kW SiC CLLLC OBC
Cyntec

X’fmr for 6.6kW GaN CLLLC OBC

 Avoid air gap 
fringing to reduce 
winding loss

 Fluxing cancelling 
for lower core loss

PCB 
Winding

PCB 
Winding


