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A SOLID-STATE MARX-TYPE MAGNETRON MODULATOR WITH 1.7kV SiC MOSFET
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Abstract

A solid-state MARX-type magnetron modulator with 1.7 kV SiC MOSFETs was developed for medical and industrial electron
linear accelerators. The modulator was designed to achieve the output voltage of -40 kV by stacking the 10 MARX board with a
rated voltage of -4 kV. A performance test of the fabricated modulator using a dummy resistor was carried out and it is confirmed

that the output waveform meets performance objectives.
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Figure 1: Schematics of an IGBT and pulse transformer-based
modulator and a solid-state MARX-type modulator.
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Table 1: Specifications of the Modulator

Voltage -40 kv
Current 80 A
Pulse Width 4 us
Repetition rate 250 Hz
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Table 2: Specifications of the SiC MOSFET

Vbs 1.7kV

Ron 35 mQ)

Ip 68 A

Ip puise 200 A

T, 7 ns

Ty 17 ns
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Figure 2: Schematic of a MARX board.
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Figure 3: Picture of a MARX board.
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Figure 4: Picture of the modulator. (a) Exterior. (b) Front
view. (c) Back view.
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Figure 5: The output waveform of the modulator.
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