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Design and Discharge Characteristics of a Low-Inductance Exploding Foil Initiator
System with Integrated MCT Packaging
ZHANG Teng, ZHANG Yu-ruo, LIANG Che-ping, HE Qiang, NIU Ben
(Shaanxi Applied Physics and Chemistry Research Institute, Xi’an, 710061)

Abstract: To address the issues of high inductance, large volume, and low energy efficiency in traditional exploding foil
initiator system(EFIs) , a low-inductance EFI design based on integrated MOS-controlled thyristor (MCT) packaging was
proposed. By integrating the MCT with the EFI into a single package and optimizing the capacitor discharge unit (CDU), the
discharge circuit path is shortened, effectively reducing system parasitic parameters. Experimental results demonstrate that the
integrated design achieves a circuit inductance of 44 nH and a discharge period of 841 ns, outperforming the packaged design. At
a 800 V charging voltage, the integrated CDU delivers a peak current of 1 283 A, 3.9% higher than the packaged version, with
improved discharge efficiency. The experiments validate the advantages of this design in reducing ignition energy, minimizing
system size, and enhancing reliability, providing new insights for the miniaturization and high-efficiency development of high
precision initiation systems.
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Fig.1 Equivalent schematic diagram of CDU discharge circuit
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Fig.4 Comparison diagram of two discharge circuits
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Fig.5 Schematic diagram of discharge performance testing
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Tab.1 Discharge parameters of integrated circuit
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600 944 280 317 1120
700 1109 280 381 1130
800 1283 275 496 1115
900 1458 280 603 1120
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1100 1829 270 836 1110
1200 2016 275 915 1105
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Tab.2 Discharge parameters of packaged circuit
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Tab.3 Two types of system performance parameter
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Fig.8 Initiation test of EFI integrated with MCT
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