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High-Repetition-Rate Marx Generator Using Thyristor Switches
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The Static Marx Generator is a high-voltage impulse generator using semiconductor switches that borrow their
simple trigger operation from the conventional Marx Generator. This commentary presents the principle of succes-
sive trigger operation, the high-speed and high-efficiency charging mechanism used in this Static Marx Generator
circuit system, and the typical properties of the voltage amplification ratio, i.e. the rise time and charging efficiency.
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Fig. 1 Circuit of Marx Generator.
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Fig. 3 A basic figure of a gate circuit.
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Table 1 Used elements and its rated values.
HAYRF 78RT200 2200 V/1300 A
C 0.1 uF 25kV
M.SB C-MOS 4538B
rIRy 39kQ/1kQ
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Fig.4 Gate voltage Waveforms of the first and second Thyris-
tor switches.
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Fig. 5 Output voltage waveforms of 12 stage static MG.
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Fig. 6 A simple circuit to analyze the charging efficiency.
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Fig. 8 Charging properties of the high speed charging MG.
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Fig. 7 High speed charging MG with L-C resonant charging method.
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Fig.9 The improved gate circuit.
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Fig. 10 Output voltage waveforms of the high speed charging
MG.
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Fig. 11 Maxmum voltage and current of used diodes.
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Fig. 12 f =2 kHz repetitive IG operation.
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