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DEVELOPMENT OF HIGH VOLTAGE SWITCH PROTECTION CIRCUIT USING
AVALANCHE THYRISTOR SWITCH
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Abstract

Thyratron switches, which have been used as high-voltage, large-current switches, are being made into semiconductors,
and we are developing a semiconductor switch that uses the avalanche mode of a thyristor. In avalanche mode, the switch
does not operate unless a voltage above a certain level is applied, so a circuit that performs the switching operation only
when a voltage above a certain level is applied is required. Further, when a failure occurs in a part of a semiconductor
connected in multiple stages, a short circuit occurs in most cases, and the voltage of the failed semiconductor is also
applied to the normal semiconductor, which may induce further failure. We developed a protection circuit to solve this
problem. Furthermore, we have developed a circuit that detects self-destruction, where the output is output without an
input trigger for some reason, and misfire, where the output is not output even with the input trigger. Report on its

operation.
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Figure 1: Circuit diagram of high voltage, high current
switch using Avalanche mode thyristor (AMT). [3]
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Figure 2: Circuit diagram of High Voltage Detection /
Thyristor abnormal detection: Two comparators detect 1)
the apply voltage exceeds the lower limit and 2) the
thyristor has low isolation resistance which means
abnormal thyristor.
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Figure 3: Set voltage versus R4, R2 voltage: The detection
voltages are not linear, but the relation between two
voltages is same. When the isolation impedance of the
thyristor is reduced, the R2 voltage exceeds the R4 voltage.
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Figure 4: Diagram of the self-fire/misfire detection circuit:
This circuit detects the output pulse of the high voltage
pulse power supply without the trigger(self-fire) and the
no-output pulse when the trigger input(misfire).
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Figure 5: Timing chart of the self-fire/misfire detection
circuit.
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