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Research on an improved spiral generator

Sun Jingjing',  Yang Shuang',  Sun Yijie', Zhang Hanwen';  Yu Ruixin';  Gao Jingming'?,  Yang Hanwu'?
(1. College of Advanced Interdisciplinary Studies, National University of Defense Technology, Changsha 410073, China;
2. State Key Laboratory of Pulsed Power Laser Technology, Changsha 410073, China)

Abstract: An improved spiral generator is studied to solve the problem that the second peak value of output
voltage waveform is larger than the first peak value and the peak current of input switch and its current rise rate are
larger when the number of turns of the traditional spiral generator is large. Numerical simulation and experimental
verification are carried out, and the simulation results are basically consistent with the experimental results. Through
electromagnetic field analysis of the wave transmission process, it is shown that the additional winding of the
improved structure will cause extra reflection, which changes the time when the voltage between the layers is
superimposed in the same direction, thus reducing the subsequent oscillations of higher peaks. Finally, an improved
spiral generator is tested and it can generate a high voltage pulse with the first peak voltage of 51 kV and the leading
edge of 50 ns on a high voltage capacitor load of 15 pF. The volume of the whole generator is less than 0.5 L. The
improved spiral generator will then be combined with the semiconductor switch to achieve an all-solid-state design of
a high-voltage nanosecond pulse trigger generator in the future.
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Fig. 1 Schematic diagram and electric field vector distribution of spiral generator
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Fig. 2 Schematic diagram of two different structures of spiral generator
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Fig. 3 Location distribution of cach port and voltage monitored by each port over time of the traditional structure
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Fig. 4 Distribution of the ports and voltage monitored by each port over time of the improved structure
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Fig. 5 Simulation waveforms of output voltage and switching current of two spiral generator models
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Fig. 6 Electric field distribution near the output electrode of model 1 and model 2 at the second peak time
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Fig. 7 Actual diagram of improved structure and conventional structure spiral generator
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Fig. 8 Comparison of experimental waveforms of improved structure and conventional structure at the output voltage and input switching current
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