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Abstract: At present, the use of wireless chargers for smartphones has been increasing. Wireless chargers, however, generate
high temperatures during the charging process, thus negatively impacting chargers and smartphones. Previous studies have
confirmed that heat could affect the PCB(printed circuit board) and cause deformation. Building upon prior research, this
study aimed to examine the deformation of the product attributed to the electromagnetic field of the wireless charger coil, as
well as the thermal stress experienced by the PCB. These investigations were conducted through a multi-physics field

analysis, encompassing electromagnetic field analysis, thermal analysis, structural analysis, and thermal-structural analysis.

Finally, this study verified that the thermal deformation prediction results of the electromagnetic-thermal-structural coupling

analysis of the coils in the wireless charging module were very similar to the thermal deformation measurements obtained

through DIC.
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Fig. 1 Various commercial wireless chargers
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Fig. 2 Configuration of the module used in the experiment
(a) Transmission coil (b) PCB
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Fig. 3 Configuration of the moduel used in the experiment
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Table 1 Material properties used in electromagnetic field

Table 4 Performance of thermal imaging cameras used in the

analysis study
Material Copper Cast iron Manufacturer/model name Nec Corporation/H2630
Mass density (kg/m’) 7200 8933 Number of pixels 640 x 480 pixels
Isotropic thermal conductivity 0.401 0.06 Minimum sensing temperature 0.03 °C
(W/(mm®C)) Temperature measurement range -40 ~ 500 °C
Relative permeability (-) 0.999991 60
Bulk conductivity (siemens/m) 1500000 58000000
Composition (-) Litz wire Solid 12eH0 i[W/ mm?]
L0e+6 {176] LN
— 149 M S
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