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The Research on Fabrication Process and Discharge Circuit Characteristics of Surface-Mount Micro-chip

Exploding Foil Initiator
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(State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing, 100081)

Abstract: To enhance the energy utilization efficiency of exploding foil, reduce initiation energy, and achieve device
miniaturization, a double-sided conductive surface-mount micro-chip exploding foil has been designed and fabricated. By
leveraging micro-electromechanical systems and electrodeposition techniques, the manufacturing process was systematically
optimized, and double-sided conduction was realized by magnetron sputtering technology and electroplate technology. The
surface-mount micro-chip exploding foil was short-circuit integrated with a planar switch and ceramic capacitor, and its discharge
circuit parameters were characterized using the sampling resistance method. The results show that under integrated conditions, the
circuit inductance is 4.2~5.6 nH and the resistance is 144.3~154.7 mQ, both significantly lower than those of traditional
long-circuit layouts. The study indicates that the designed surface-mount micro-chip exploding foil can effectively reduce circuit
inductance and improve energy utilization efficiency, offering technical support for the miniaturization and high-performance of
exploding foil initiators.
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Fig.1 Schematic diagram of conventional EFI and

surface-mount McEFI structure
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Fig.2 Process flow for preparation of surface-mount McEFI
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Fig3 Sacrificial layer structure shape and perforation position
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Tab.l Comparison of the inductance and resistance of the test loop
by the sampling resistance method and the Roche coil method
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Tab.2 Experimental results of sacrificial layer and sputtering
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