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Experimental Verifications of High Frequency Power Converter Using the Current Source Gate Drive Circuit

Ayato Sagehashi*, Keisuke Kusaka, Koji Orikawa, Jun-ichi Itoh (Nagaoka University of Technology)

In this paper, three types of the gate drive circuits; voltage source, current source with continuous current and current source

with discontinuous current gate drive circuits are compared from the view point of power loss and the switching loss of the FET.

It is confirmed that the power consumption of the gate drive circuit is reduced by 19.2% using the current source gate drive

circuit with discontinuous current source compared with the voltage source gate drive circuit by switching test at 1 MHz.

Secondary, the switching loss is evaluated experimental results. The turn on loss and the turn off loss are

reduced by 18.2% and 14.6% respectively by using the current source gate drive circuit with discontinuous current source

compared with the voltage source gate drive circuit by switching test at IMHz. As a result, the current source gate drive circuit

with discontinuous current is effective in a high-frequency switching operation.
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(a) Voltage source. (b) Current source.

Fig. 1. Gate drive circuits.
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Fig. 2. Switching patterns and operation modes of the
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Table. 1. Condition for switching test.

Input voltage Vi, 48V
Gate source voltage Vi, +[2V

Input capacitance C 4500 pF
Lode reactor L 45 uH
Lode resistance 25Q
Gate resistance 10
for voltage source gate drive circuit
MOSFET:IRLML2060PbF(IR)
On resistance Ry, | 0.48 Q)
Gate and source capacitance C,q | 1180 pF
MUR420(ON Smiconductor)
Forward voltage V¢ | 0.88 V
Switching device MOSFET:IRFB4020PbF(IR)
Diode SCS220KG (Rohm)

Switching device
for gate drive

Diode device
for gate drive
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(b) Switching patterns.
Fig. 4. Operation modes of the current source gate

drive circuit with discontinuous current.
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Fig. 6. Measurement waveform of switching test using the
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Fig. 13. Measurement waveform of switching test using the
voltage source gate drive circuit. (f;,, = 1 MHz)
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Fig. 14. Measurement wave form of the switching test using the
current source gate drive circuit. (f;,, = 1 MHz)
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Fig. 15. Comparison of each switching loss between two gate
drive circuits.
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