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Abstract

The ILC (International Linear Collider) planned klystron power supply is called a MARX modulator and generates a
pulse voltage of 120 kV 140 A 1.65 ms and supplies it to the cathode of the multi-beam Klystron. Small size, low cost,
high reliability are strongly desired for the power supply to be mounted.

The prototype power supply consists of SiC MOS-FET and SiC diode with 2.4 kV withstand voltage with 2 series
withstand voltage 1.2 kV elements. In order to further increase the breakdown voltage of the device and to further increase
the reliability, we report on the implementation experiment of high withstand voltage with 3.3 kV withstand voltage SiC
device. A part of this work has been implemented under a joint research project of Tsukuba Power Electronics
Constellations (TPEC).
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N — Figure 3: Pulse modulator power supply for ILC.
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Figure 1: Intematlonal Linear Collider Plan.
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Figure 2: SiC MOS FET MARX Power supply for ILC
Klystron modulator.
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Figure 4: Block diagram of prototype power supply.
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Figure 5: Printed circuit board of a MARX cell.
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Table 1: SiC 3.3kV IEMOS FET Spec Comparison

SiC3.3kV IEMOS SCH2080KE

(AIST, ADPERC) (ROHM)
Vbss 3.3kV 1.2kV
Roson) (Typ.) 80mQ 80mQ
Ip 17A 40A
Vas 0/+20V -5V/+20V
Vin 4.0V (Typ.) 1.6-4.0V
Vsp (Vags=0V) 3.1V -1.3V

Package TO-247(G D S)  TO-247(G_D_S)

Table 2: SiC 3.3kV SBD Spec Comparison

SiC3.3kV SBD SCS220KG
(AIST, ADPERC) (ROHM)
Vr 3.3kV 1.2kV
Ir 21A 20A
Vr 1.0uA (Typ.) 20uA (Typ.)
Package TO-247(x_C_A) TO-220(C_A)
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Figure 8: 3.3 kV rated SiC element with PWM duty fixed
at 85% Test waveform with power supply unit filter.
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Figure 6: SHz operation test of pulse modulator power
supply unit for ILC. (1 Output waveform).
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Figure 7: SHz operation test of pulse modulator power
supply unit for ILC.
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Figure 9: 3.3 kV rated SiC element with PWM duty
variable Test waveform with power supply unit filter.
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Figure 10: Thermograph result of MARX cell 5 Hz
continuous operation test.
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Figure 11: MARX cell 5 Hz operation test and element
temperature measurement result.
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