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Abstract

A MARX-type solid-state klystron modulator has been developed. The specifications are an output voltage of 145 kV,
an output current of 120 A, a pulse width of 10 microseconds and a repetition rate of 200 Hz. An 8-stages solid state
MARX circuit using SiC-MOS FETs generates a high voltage pulse of 10 kV, which is stepped up to 145 kV by a pulse

transformer. The details of this power supply are reported.
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Figure 1: Comparison of circuit.
Conventional. (b) Developed.
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Figure 2: Semiconductor MARX circuit. From left, (a)
Basic circuit. (b) Waveforms of gate signals and output.
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Table 1: Modulator Specifications

Item Target value
Charging voltage -1300 V
Number of stages 8

Primary (Pri.) 10KV, 1800 A
voltage & current

Secondary (Sec.) 145KV, 120 A

voltage & current

Rising time Less than 2 ps

Pulse width 10 ps (Max.)

Repetition rate 200. Hz (400 Hz upgrade
available)

Average power 36 kW (72 kW when 400 Hz)
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Figure 3: Exterior of modulator. From left, Control rack,
High voltage stand(HVS), Oil tank.

Figure 4: Interior. From left, (a) Charger and control unit.
(b) MARX stack. (c¢) Klystron socket in Oil tank.

Figure 5: MARX Print-circuit board.
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Figure 6: Output waveforms From top, (a) without
transformer. Red and yellow show MARX-output voltage
and current respectively. (b) with transformer. Red, yellow
and blue show sec. voltage, pri. current and sec. current
respectively.
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Figure 7: Ripple removal. From top, (a) Before
countermeasure. Pri. current (Yellow) has ripple that
exceed the target rating. (b) After. Pri. current(Green) does
not have the ripple.
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