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Loss Measurement of Megahertz Inverter for WPT System Using Calorimetric Power Loss
Measurement

Masamichi Yamaguchi, Student Member, Keisuke Kusaka, Member,

Jun-ichi Itoh, Senior member (Nagaoka University of Technology)

This paper discusses a power loss, which occurs in resonant load inverter with megahertz operation for a Wireless

Power Transfer (WPT) system. The loss is measured by the calorimetric method to measure the loss accurately in the

megahertz operation. The loss can be measured with an error of 10% when the loss is 23W by temperature control

using a Peltier device. The gate drive loss and the conduction loss of the GaN devices are measured by calorimetric

measurement. From the measurement results, another loss, which is not drive loss or conduction loss, occurs in the

inverter circuit in megahertz operation.
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Fig. 1. Megahertz resonant inverter.

Table 1. Experiment condition.

Parameter Symbol|  Value
DC link voltage Ve 315V
Switching frequency F, 6.5 MHz
Output power P 2 kW
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Fig. 2. Output voltage and current of inverter.
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Fig. 6. Control system of thermo for Calorimetric Power Loss Measurement.
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Table 2. Parameter of measurement site.
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Thermopower S, |0.0564 V/IK
Thermal resistance of Peltier device R, 1.58 K/'W
Resistance of Peltier device r, 30
PI controller
Respons frequency f: 0.002 Hz
Attenuation coefficient 4 0.5
Thermal capacitance in Chamber C 31.5J/K
5.0
— 40F-
2
Zaot---pu-------- - SR -
=
e
5 20f----  eemmeeeedh
B
zZ ok e
0.0
1.20 3.39 6.78
Frequency f[MHz]

Fig. 7 Measured loss in drive circuit.
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Fig. 9 Total loss of inverter circuit with 6.78MHz working.
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Fig. 10 Efficiency of inverter circuit with 6.78MHz working.
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