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CuOx Al

1 Al/CuO, Z 247K MM TEM &
Fig.1 TEM image of Al/CuO, multilayer nano film
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a. before Cu deposited b. after Cu deposited

B2 Al/CuO 7 Rl MBS 4 SEM 1
Fig.2 Cross-SEM images of Al/CuO film

3 Al/CuO i /gy s kg™
Fig.3 Al/CuO nano energetic materials based on micro/nano

initiator

b. a cross-sectional view

a. film surface
B4 Al/NIO & REW I SEM [
Fig.4 SEM images of Al/NiO energetic film
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Fig. 5
(energetic SCB)

Configuration of SCB with chemical reaction

1—Si, 2—silicon dioxide, 3—polycrystalline silicon, 4—thin film
of metal, 5—copper oxide/iron oxide etc, 6—materials of

hafnium/zirconium etc, 7—electrode pad
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Silicon resistivity: 0.2 - 0.3 ohm-cm

Pore dimension: 3.4 nm
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Fig.6 Optical emissions from different oxidant nano-explosions
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Fig.7 FLIR images measuring temperature during explosion of

porous silicon/oxidant
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Review on Energetic Thin Films for MEMS

WANG Shu-jian' | PENG Hong-zheng’, ZHANG Wen-chao’, MA Li-yuan’
(1. Air Force Military Representative Office in Southwest Area, Chongqing 400021, China; 2. School of Chemical Engineering, Nanjing University of Science
and Technology, Nanjing 210094, China)

Abstract. Based on the comprehensive analysis of literatures about energetic thin films, it is concluded that the technology and
process of preparation for metal-composite energetic film, energetic semiconductor bridge(SCB) and nano-porous silicon/oxidant
composite films are compatible with one of preparation on the micro-electro-mechanical systems( MEMS) devices. In addition,
through representation about the methods of fabrication and energy output characteristic on three kinds of energetic thin films men-
tioned above, it is considered that initiating explosive device for MEMS can unfold a critical way for development of technology on
initiators and pyrotechnics.

Key words: materials science; energetic materials; micro-electro-mechanical system ( MEMS) ; initiating explosive device
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