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ZFH|01 : Planar Transformer, Skin Effect, Inductance, Coupling Factor, Proximity Effect
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Fig. 1. Process of manufacturing for the planar transformer.

Table 1. Specification for E18-3F3 core
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Table II. The design Specifications and results for planar transformer

symbol conditions value unit
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Ha 100°C : <25 kHz:200 mT =4000 -
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Fig. 2. Layer design for the planar transformer.
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Fig. 3. Profile structures of the planar transformer.
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Fig. 4. Self (L) and Mutual Inductance (L) of Primary and secondary
coils.
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Fig. 5. Leakage inductance of the planar transformer.
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Design and Electromagnetic Characteristics of Planar Transformer
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Abstract — We designed the flyback planar transformer, which had 8 W capacity, with 70 V input voltage and 8.2 V output voltage
for the establishment of design method and the confirmation of application possibility. The numerical value of inductance measured
under the switching frequency of 120 kHz was 1650 uH, which was the inductance efficiency of 85~87% against theoretical value.
The A.C. resistance of primary and secondary coil was 4.2 Q and 0.25 Q respectively, On the other hand, the quality factor for each
wound numbers showed quite a high value of 158 and 75 respectively. And the Coupling Factor was 0.96~0.97 under 120 kHz
switching frequency. The inductance rapidly increased as the thickness of the core plane increased until it became 1.4 mm but under
the thickness more than 1.4 mm, there was no substantial change. Therefore, the critical value of the plane thickness of core was 1.4
mm. And the shape of the output wave of the planar transformer at 70V input voltage was a stable square wave.

Key words : Planar Transformer, Skin Effect, Inductance, Coupling Factor, Proximity Effect



