FRA /S — 4 B TR S — NIRRT 5
SR

fefs AT BT A Sl

w=ul R E— (RESINRERT)

Fundamental Investigation of Current Source Gate Drive Circuits

for a High Frequency Inverter

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

In this paper, three types of 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 rate of change of gate voltage. It is

confirmed that the rate of change of gate voltage is improved to 2.3 times by using the current source inverter with discontinuous

current source compared with the voltage source gate driver circuit. Additionally, the power loss of the current source gate drive

circuit is reduced by 63% compared to the conventional voltage source gate drive circuit at a switching frequency of 1 MHz. The

current source gate drive circuit with discontinuous current is effective in a high-frequency 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 current

source gate drive circuit (Continuous current).
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Fig. 3. Flowchart for design of current source gate drive

circuit.
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Fig. 4. Operation modes of current source gate drive circuit

with discontinuous current.
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Fig. 5. Simulation waveforms.

Table. 1. Conditions for loss comparison.

Gate source voltage Ve, +12V
Switching frequency fi, 100 kHz
Input reactor L 35 uH
FET Gate capacitance Cy 5000 pF
Switching device MOSF.ET:IRLML2060PbF(IR)
On resistance Rpg | 048 Q
MUR420(ON Smicondyct
Diode device U (ON Smicondyctor)
Forward voltage V¢ | 0.65V
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Fig. 6. Comparison of power loss among the gate drive circuits.
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Fig. 7. Comparison of dV,,/d¢ between the gate drive circuits.
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