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Evaluation of Total Volume for PWM Inverter with GaN-FET
in a Motor Drive System considering EMC Filter
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This paper investigates the volume of a PWM inverter for an adjustable speed drive that is constructed by GaN-FET

considering EMC filter. At first, the relationships between the number of filter stages and the volume of reactors that are used for

EMC filter are mentioned. Second, the relationships between the carrier frequency of GaN-FET inverter and the total volume are

clarified according to each the number of filter stages. As a result, the total volume of the inverter system that contains a multi

stage EMC filter and a cooling system will be reduced by 5% compared to single stage EMC filter system. In addition, it is

confirmed that the carrier frequency of the GaN-FET inverter that achieves a smallest inverter system varies depending on the

rated power of the system.
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Fig. 1. Conduction noise measurement system.
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Fig. 2. Circuit schematics of multi stage EMC filter.

Table 1. Simulation Parameters.

Input voltage V;, 200V
Input frequency f;, 50Hz
Output voltage V,,, 100V

Output frequency f,,, 50Hz
Power factor cos¢ 0.85
On-resistance Ry 100mQ

Turn on time A¢,, 50ns

Turn off time Az, 50ns
Ambient temperature T, 20°C
Junction temperature 7T; 100°C

CSPI 5
Load factor k 0.1
Lead angle ¢ 107/180rad
Leakage current /. ImA
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Fig. 3. The relationships between the number of
filter stages and total volume of reactor.
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Fig. 4. The relationships between carrier frequency
and total volume of each number of stages.
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Fig. 7. Conduction noise of the GaN-FET inverter
using 300 kHz carrier with designed EMC filter.
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