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Fig.1 SEM image of cross-section morphology for Al/CuO,

multilayer films
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Fig.2 EDS images of Al/CuO, multilayer films
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The firing-voltage sensitivity of AI/CuO, multilayer film measured by Lanley’s method
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Table 1

i 1 2 3 4 5 6 7 8
x;/V 10 5 7.5 13.75 10.62 7.81 9.22 11.48
N, 1T 0 0 1 1 0 0 1

x' X X, X, X3 X, X5 X4 X,

J

10.35 9.08 4.54 681 858 7.69 6.12 691 7.74

1 1 0 0 1 1 0 0 1

Xq X Xi0 Xg X1 X4 Xi4 Xi3

Note: iis experimental quantity. x;is experimental stimulus quantity. T means ignition. 0 means non-ignition. x, is the upper limit of ignition. x; is lower limit of

ignition. x’ is the value of another stimulus quantity except x;.
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Fig.6 The voltage-current curves of SCB based on the Al/CuO,

multilayer films
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Fig.7 The high-speed photography images of Al/CuO_ multi-

layer films during the combustion process
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Table 2 The experimental results of gap ignition ability of
Al/CuO, multilayer film

gap distance / mm 0 1.03 2.10 3.13 4.07 5.04
number of experiments 5 5 5 5 5 5
number of ignition 5 5 5 5 5 0
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Fig.8 Schematic diagram of setup structure used to test the

ignition ability of Al/CuO, multilayer film
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The Gap Ignition Performances of Semiconductor Bridge Based on Al/CuO, Multilayer Films

NI De-bin, YU Guo-qiang, SHI Sheng-nan, XU Dong, CHEN Li-kui, ZHU Ya-hong, WANG Pei-yong
(Shanxi Applied Physics and Chemistry Research Institute, Xi"an 710061, China)

Abstract: To improve the ignition ability of semiconductor bridge (SCB) , especially the ability to ignite insensitive composi-
tions, Al/CuO, multilayer film was fused and combined with semiconductor bridge by magnetron sputtering technology to form
an energetic ignition device and the ignition sensitivity and ignition ability of the energetic ignition device were studied. The mi-
cro morphology and composition of Al/CuO, multilayer films were studied by scanning electron microscopy (SEM), X-ray ener-
gy dispersive spectrometer (EDS) and X-ray diffractometer (XRD). Results show that the copper oxide film mainly exists in the
form of black copper ore (Cu,' Cu,'"O,) ; the mass fractions of Al, Cu and O in the multilayer film are 28.8%, 32.5% and
38.7% respectively, and the ratio of Al to Cu atom is close to the theoretical ratio of 1:1; the results obtained by differential scan-
ning calorimeter(DSC) show that the quantity of heat release of Al/CuOx multilayer film is about 2175.4 J-g™'. The burning rate
of Al/CuO, multilayer film is measured by high-speed photography is about 3.0 m-s™". The 50% ignition voltage of the energetic
ignition device measured by Lanley’s method is 8.45 V and 99.9% ignition voltage is 12.39 V. The ignition ability experiment
shows that when the ignition gap is 4 mm, the energetic device can ignite the insensitive ignition composition of B/KNO, tab-
lets, which significantly improves the ignition ability of the semiconductor bridge.

Key words: Al/CuO,;multilayer films;semiconductor bridge(SCB) ;gap ignition
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