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DEVELOPMENT OF A HIGH VOLTAGE AND HIGH CURRENT PULSER USING
AVALALANCHE THYRISTERS

W, B4
Takashi Naito , Mitsuo Akemoto
KEK, High Energy Accelerator Research Organization

Abstract

A high voltage and high current pulse switch has been developed using the avalanche mode of thyristor for the high
voltage pulse source. Thyristor switches from off to on when the exceeded voltage of the beak over voltage of the
thyristor is applied. We call the switch mode as an avalanche mode(AM). The AM thyristor has many advantages that
there is no need the gate drive circuits for each thyristor, the first switching characteristics compare to the gate mode
switching, etc. The switching characteristics of 17 stages of the AM thyristors are that the peak pulse voltage 22kV, the
peak current 440A, the switching time 20s and the pulse width 100ns, respectively. The Marx circuit configuration of
the AM thyristors is available to reduce the apply DC voltage. The switching characteristics of 12 stages of the AM
thyristors with the Marx circuit are that the peak pulse voltage 11.5kV, the peak current 230A, the switching time 30s

and the pulse width 50ns, respectively.
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Figure 1: Schematic drawings of the inside of thyristor.
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Figure 2: Switching characteristics of thyristor for the
different gate current. Thyristor can switch even though
Ig=0, when exceed the break over voltage.
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Figure 3: Test circuit for the break over voltage switch
of the thyristor.
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Figure 4: Switching characteristics of CS35-12(IXYS),
when the break over voltage is applied to the cathode.
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Table 1: Specification of IXHX40N150VIHV (IXYS)

Max. Voltage
Max. Current (1us)
Gate delay

Rise time

1500V
11kA
50ns
100ns
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Figure 5: Switching characteristics of IXHX40-

NI50VIHV (IXYS), when the break over voltage is

applied to the cathode.
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Figure 6: Output waveform of the multi-stage avalanche
switch: Vout 22kV(50ohm load), Fall time 20ns, FWHM
100ns.
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Figure 7: Schematic drawings of the Marx circuit using
the AM thyristors.
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Figure 8: Output waveform of the MARX circuit using
the multi-stage avalanche switch: Vout 11.5kV(50ohm
load), Fall time 30ns, FWHM 50ns.
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