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Research and Optimization of Near-field Coupling
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Abstract: The near-field coupling model of planar coreless transformer is investigated ,and the optimized design and sample preparation
are carried out,and an optimized design method of planar coreless transformer is proposed. The near-field coupling mathematical model
of planar coreless transformer is firstly established,and the control variable method is adopted to study the influence of the transformer’s
operating frequency under different diameters and number of turns. Then the transformer model is established and simulation analysis is
carried out by using the HFSS simulation software. Next,the transformer’s operating frequency and physical dimensions are determined
based on the projections, simulations and preparation process methods,so as to make the optimal transformer’s operating frequency coin-
cide with that of resonance circuit and improve the transmission efficiency. The sample design is completed. The optimal operating fre-
quency of the transformer is consistent with the resonant circuit to improve the transmission efficiency. Finally,the sample design and
preparation are completed. The prepared samples are also applied to gate-isolated driving circuits, and characteristic parameter testing
and verification are carried out. In the case of reducing the wiring area of the transformer, the coupling efficiency is increased to
60.22% ,and the turn-on time of the MOSFETs is shortened , which verifies the correctness of the optimized design method of the planar
coreless transformer.
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