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Abstract

We have developed pulsed power generators utilizing GaN FET semiconductor switches, which are wide-bandgap
devices known for their high electron mobility and strong electric field tolerance. Their fast switching characteristics
contribute to the high performance of inductive energy storage pulsed power generators. However, to further improve the
performance of these generators using GaN FETs, several technical challenges must be addressed.
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Figure 1: Experimental setup for pulsed characterization.
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Figure 2: Typical waveforms of load voltage and current.
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Figure 3: Waveforms of drain-source voltage and load
voltage/current in GaN FET, the voltage of 800 V and
dummy load of 7.5 Q.
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Figure 4: Experimental setup for IES pulsed power circuit.

1000 30
800 |
600 |
400 |
200 |

0
200 |
-400 |
600 |
-800 |
-1000

1 10

Voltage [V]
(=}
Current [A]

200

=200

-400 |

Voltage [V]
S
Current [A]

-600

-800

)
S

-1000

()
a

40 20 0 20 40 60 80 100
Time [ns]

Figure 5: Typical waveforms of inductor current, load
voltage, and current.
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Figure 6: Waveforms of output voltage comparison with
GaN FET and SiC MOS FET.
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Figure 7: Waveforms of Drain-Source current, inductor
current, and load current.
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Figure 8: Waveforms of Drain-Source current, inductor
current, and load current.
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Figure 9: Waveforms of Drain-Source voltage.
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