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Abstract An isolation system for gate drivers of a three-phase medium-voltage inverter is proposed in this paper. The
power consumption in gate drivers are supplied beyond an air-gap of 50 mm from the one transmitting board to the six
receiving boards using transmission coils on the printed circuit boards. It contributes a cost reduction of an isolation system. In
this paper, the proposed system is experimentally demonstrated. In order to evaluate the effect of the materials of the chassis,
especially, two types of the chassis made from aluminum and acrylic are tested. As a result, the maximum efficiency is
improved from 29.4% to 46.9% by changing the materials from aluminum to acrylic.

Moreover, a three-phase inverter is operated with the proposed isolation system in order to clarify the utility of the system.
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Fig. 1. Concept of the proposed isolation system for
gate driver supplies.
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(a) Top layer. Fig. 5. Equivalent circuit of the proposed isolation
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Fig. 2. Schematics of the transmitting board. Both of
the figures are top view.
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Fig. 3. Schematics of the receiving boards. Both of the
figures are top view.

(b) Chassis made from acrylic.
Fig. 6 Photographs of the prototypes with two types of
chassis.
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Table. I. Specifications of the prototype.
Input voltage (DC) Voe 24V
Switching frequency fow 2.00 MHz
Transmitting coil Lo 20.3 upuH
Self-inducances
Receiving coils Lig 14.8 puH
Equivalent Transmitting coil Ro 790 mQ
series resistances Receiving coils Ri 690 mQ
Transmitting board #0 Co 310 pF
capacitances
Receiving boards #1-6 Cis 430 pF
Receiving board #1 Ko1 0.017
Coupling coefficients Receiving board #2 ko2 | 0.025
(between the receiving Receiving board #3 kos | 0.018
coils and transmitting Receiving board #4 Kog 0.017
coil) Receiving board #5 kos | 0.025
Receiving board #6 Kos 0.017
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Fig. 7. Operation waveforms of the prototype with
resistance loads of 38 Q.
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Fig. 8. Output voltage characteristics of the prototype.
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Fig. 9. Output power characteristics of the prototype.
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Fig. 10. Comparison on the efficiency between the
chassis made from acrylic and chassis made from
aluminum.
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Fig. 11. Temperature rise with continuous operation of
the proposed isolation system.
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Fig. 12. System configurations for the experiments with
three-phase inverter.
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