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Experimental Verification of an EMC Filter used for PWM Inverter Constructed by GaN-FET
Takahiro Araki”, Koji Orikawa, Jun-ichi Itoh (Nagaoka University of Technology)

This paper discusses an EMC filter that is used for a PWM inverter constructed by GaN-FETs. First, the volume of inductor

that is used for EMC filter such as common mode reactors and differential mode reactors are estimated by theoretically. Then, the

relationship between the carrier frequency of the PWM inverter and the total volume filter reactors are clarified by simulation.

Moreover, the relationship between the carrier frequency and the volume of a cooling system is calculated based on experimental

result of loss analysis. As a result, the volume of PWM inverter that contains an EMC filter and a cooling system will be reduced

by 53.4% at the carrier frequency is 300 kHz. In addition, a prototype of GaN-FET inverter is demonstrated by experiments. As a

result, the conduction noise is suppressed below the limit of CISPR. Therefore, the proposed design method for EMC filters is

valid in the experiment.
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Fig.1. System configuration of GaN-FET inverter.
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Fig.2. Circuit diagram of an EMC filter.
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Tablel. Simulation parameters

Input voltage V;, 200 V
Input frequency f;, 50 Hz
DC voltage V. 282V
Output voltage V,,, 173V
Output current /,,,, 1.88 A
Output frequency £, . 20 Hz
Load impedance Z,,4 5320
Power factor cos¢ 0.998
Modulation ratio & 1
CSPI 3
On-resistance Ry 100 mQ
Dead time 7 100 ns
Ambient temperature T, 20 °C
Junction temperature 7; 100 °C
Load factor k 0.1
Lead angle ¢ 107/180 rad
Leakage current /), 1 mA
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Fig.3. Conduction noise evaluation system.

Table2. Experimental conditions of GaN-FET inverter.

DC link voltage Vpc 140 V
Modulation ratio « 1
Output frequency f,,, 20 Hz
Load impedance Z;,,4 510
Power factor cos¢ 0.99
Ambient temperature T, 25 C
Dead time T 100 ns
— 1.0< T T
2 08 1p.u.=0.0433 dm? at £;,=150kHz, one stage
o f
% Three stages
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(b) Common mode reactor
Fig.4.Volume of filter reactor.
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Fig.5. Measurement result of relationship between
carrier frequency and power loss of GaN-FET inverter.
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Fig.6. Loss analysis result of GaN-FET inverter.
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Fig.7. Calculation result of relationship between
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