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An Analysis and a Suppression Method of a Gate Voltage Oscillation
in Power Converter Circuit using High-Frequency Power Devices
Kenta Watanabe”, Jun-ichi Itoh (Nagaoka University of Technology)

This paper investigates a gate voltage oscillation in power converter circuit using high-frequency power devices. This gate

voltage oscillation is generated at the switching of devices. The quantum of voltage oscillation changes by gate resistance, wiring

inductance and parasitic capacitance of the switching devices. Thus the calculating formula concerning the voltage oscillation

was derived by the circuit analysis. The circuit analysis should use an easy calculating formula. Therefore, the compensation

coefficient k was defined by the calculating formula. The compensation coefficient k is decided according to circuit parameters.

The calculating formula was compared with the experimental results. However, gap occurs in results. About the gap, analysis was

conducted using the simulation. As a result, the gap has improved from 5V to 2V at the maximum.
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Fig. 1. Experimental circuit composition of Step-down.
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Table 1. Experimental conditions of Step-down.
Input voltage 7, 100] V]
Switching frequency £, 100[kHz]
Input reactor L;, 2]mH]
DC link capacitor C; 2200[uF]
Line bypass capacitor C,,C; 1JuF]
Reactor L 6[mH]
Load resistance R 10[Q]
MOSFET 2SK3928-01 (Fuji Electric)
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Fig. 2. Voltage oscillation of Source-to-Gate.
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Fig. 3. Simulation circuit composition of Step-down.
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Table 2. Conditions of simulation circuit.

DC link voltage Vpc 141]V]
Power supply of the drive circuit Ve 12V/-12V
Dead time DT 300[ns]
Wiring inductance Ly 0 - 600[nH]
Additional capacitor Cagdt 51[pF]
Additional capacitor Cqq 0 - 1000[pF]
Gate resistance Rg; 3[Q]
Gate resistance Rg, 0 - 24[Q]
Source-to-Drain capacitor of FET Cpg 80[pF]
Source-to-Gate capacitor of FET Cgs 1650[pF]
Gate-to-Drain capacitor of FET Cgp 40[pF]
On resistance of FET Rpsion) 60[mQ]
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Fig. 4. Composition of the equivalent circuit.
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Fig. 6. Simplification of the equivalent circuit.
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Fig. 13. Experimental results (7 is approximately constant).
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