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Research on Safe Detonation Chip Based on MEMS Technology
XUE Yan', LIU Yun?, REN Wei', REN Xiao-ming', LIU Lan'
(1. Science and Technology on Applied Physical Chemistry Laboratory, Shaanxi Applied Physics and Chemistry Research
Institute, Xi’an, 710061; 2. North Special Energy Group Co.Ltd., Xi'an,710061)

Abstract: Aiming at the safe problem followed by the low energy of MEMS pyrotechnic, a safe detonation chip based on
MEMS process was designed. The Ni-Cr heater, insulating layer and circuit layer were made by MEMS process, and the safe
detonation chip with planar switch was integrated. The performance analyses of morphology, surface roughness, thickness, etc.
were carried out, then the structural material parameters were determined, meanwhile, the performance of the safe detonation chip
were tested. The results show that the MEMS switch realizes the on-off conversion, so the safety of the safe detonation chip can be
improved. The study provides support for the safety technology of MEMS pyrotechnic products.
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Fig.1 Schematic diagram of the safe detonation chip
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Fig.2 Safe detonation chip and single MEMS planar switch
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Fig.3 The morphology analysis on components of MEMS

planar switch
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Fig.7 Temperature vstime of MEMS planar switch micro-zone
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Tab.l Structure parameters of safe detonation chip
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