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DEVELOPMENT OF A BIPOLAR MARX TYPE PULSE GENERATOR
CORRESPONDING TO HIGH-REPETITION AND HIGH-VOLTAGE
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Kyosuke Nakayama®, Akira Tokuchi
Pulsed Power Japan Lab. Co. Ltd. (PPJ)

Abstract

In recent years, demand for high-repetition and high-voltage pulsed power generator using semiconductors has
increased in the field of industrial applications. Generally, to generate the high-voltage pulses using the semiconductors,
it is necessary to connect many elements in series. However, it is difficult to achieve a uniform voltage sharing among
the elements in simple series connection. And we have introduced a method called MARX circuit that can overcome the
problem in principle. Furthermore, we have developed a pulsed power generator that can output arbitrary bipolar pulses
by integrating the positive circuit and the negative circuit into a single print board.
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Figure 1: MARX circuit.

Table 1: Target Specification

Load capacitor ~2.5nF
MARX chg. volt ~+1.0kVde
Output peak current Max. £500 Ap

~+1.7 kVp/stack

Omipn jpesl veliEEe (Ex.17k Vp/10 stacks)
Rise, Fall time ~ 200 ns
Frequency ~ 600 kHz
Input power ratio”! Less than 25%
Pos.Ener-
gizing
L |_ CV2f
> ¥
| =l |
V p—
L—w_%: C(Load)
T

Figure 2: Conventional circuit.

*1 This refers to the ratio of the input power to conventional
circuit(Fig. 2).
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Figure 3: Current roots at voltage modulation for each
pulse.
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Figure 4: High voltage output. C1=1.9 nF. 8 stacks. Vchg=1
kV. Blue: Output voltage, Yellow: Output current.
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Figure 5: Bipolar output. C.=1.9 nF. 2 stacks. V=500 V.
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Figure 6: Variable voltage for each pulse. C.=1.7 nF. 2
stacks. Vepg=900 V.
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Figure 7: Input power[W] vs. Input voltage[V] at

continuous operation for variable frequency. C;=1.9 nF.
1 stack.
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