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Abstract

Comprehensive practice courses are helpful in promoting students’ transition from passive, adap-
tive learning to active, inquiry learning by proactively reconstructing individuals’ skills rather
than one-way teaching. For example, the structured course of design and fabrication of Marx’s
high-voltage generators, along with the exploration of comprehensive practice courses, were
conducted for undergraduate students majoring in optoelectronics. The results show that stu-
dents can participate in the whole design process of high-voltage Marx generator and high-voltage
experiments through theoretical analysis, circuit simulation, physical production and high-voltage
testing, which is important for improving students’ practical ability and creativity. Eventually, it
has significant implications for further practice and exploration of integrated practice course con-
struction.
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Figure 1. Diagram of three stages resistance isolation Marx generator
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Figure 2. Diagram of the discharge of

Marx generator to resistor load
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Figure 3. Circuit diagram of five stages resistance isolation Marx generator
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Figure 4. Isolation resistance, capacitor physical map and PSpice simulation results: (a) Isolation resistance with a resistance
value of 1 MQ; (b) The influence of different isolation resistances (1 Q, 1 kQ, 1 MQ) on the load output voltage; (c) High
voltage ceramic capacitors; (d) The influence of different capacitance values (1 nF, 3 nF, 5 nF, 7 nF) on the load output vol-
tage
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Figure 5. Picture of the five stages resistance isolation type
Marx: (a) bottom view; (b) side view; (c) top view
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Figure 6. The discharge moment of Marx generator to a resistor
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