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Fig.1 Structure diagram of polycrystalline silicon SCB"*!
1—Dbridge, 2—substrate, 3—silicon oxide, 4—polycrystalline
silicon,5—welding area, L—bridge length, W—bridge width,
T—bridge thick
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Fig.2 Structure diagram of tungsten SCB™'’

1—substrate, 2—silicon dioxide, 3—polycrystalline silicon,

4—tungsten, 5—welding area, 6—bridge area
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composited SCB"*"!

1—substrate, 2—polycrystalline silicon, 3—titanium layer,

4—intermediate layer, 5—tungsten layer, 6—bridge area
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Fig.4 Metal/oxide composited bridge igniter''”
1—substrate, 2—adhesive layer, 3—resistance layer, 4—con-
tact surface, 5—insulating layer, 6—metal layer, 7—oxide

layer, 8—bridge area, 9—co-reactant

=4 FL A AL 2 DX, BHLBE = DR AR R A 7 A AR
2,82 M AACY) JZE 52 808 A A 5 SO R TR RE o
TESA B AE R, B X AE 10 ws Pt & n] L3k )
3000 °C, iz = T4 K 25 5) ZPP (1 i Kl B (400 °C) 6
SRt D DF R b S B (S EPO R e SN

bt M AT 2013 % #21 4% %34 (387 -393)



390

B, AN, BER, W, KK, R, BT, SCEN, SOR 8

SEFAE, BT 5 2550 Z (B BE B B I E) 3 mm, 24
FIMIRRE P & K o H R 25 4 J2 38 i B 40 )2 i R
FhnF R AR, 5 B A A R T AR B
PR KA AR I ) 5 T EL v B AR R Y 4 2 )2
FELAT 1 A8 ] B A4 B 3, [) IR 28 it — o R JEE I
WS R S BT KRR AR

RUKHT i 4 JE /8 A m] DLl B[ R
Al/CuO, Zhang Kaili'*' & %} 8% 35 3 5% F 19 Al/CuO
RUKBR HEAT 0 88 RIA B A KR ) 33K 98 % , HETE
B DTSR KU, KOHE R B 2k 2000 °C 5 22 # 43 Br
(DTA) 45 s kP 1.16 W i i fiE & (60 m)) ik
Tk RE (0.12 ~0.7 m)), & K AL B ] 0.1 ~
0.6 ms, RIS EWRA Al/CuO £ J2 JT I B i)
Cr s KR AE 60V 85 R 38 & I H 938 I B 32 %2 43 A 7
2500 ~3500 K, ##2E W} [A] 0.35 ms; 80 V # & W} 43> 4
1€ 3500 ~ 4000 K, #4z6f[H 0.55 ms, CuO/Zr
JEEET CAL/NIO S B[R4 T LR AR KB R 4
&/ Bz .

Baginski 221200 e Muller-Fiedier % B 1 3Ll |- 3F
— U T AR W EE R N A 2 20 ik e A BB = A
T X8, 7632 DX N DU B 4 Ja 40, DA (8 B 47 b 5 F 3%
P BRI AR N METE . g Hyan Pl 520 s .

B5 WIBAE A KA s R

T—3%, 2— & fkkE, 3—8, 4—MHPUR (Pd) , 5—IF X,
6—&JE Zr 2, 7582, 8— KX

Fig.5 multilayer composited bridge igniter >’

1—substrate, 2—silicon oxide, 3—aluminum, 4—palladium,

5—melting area, 6—zirconium, 7—oxide layer, 8—bridge area
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Fig.6 B/Ti multi-layer composited bridge igniter"
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1—substrate, 2—silicon oxide, 3—aluminum, 4—boron,

5—titanium, 6—melting area
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Fig.7 Ti/SiO, multi-layer composited bridge igniter*”!
1—substrate, 2—silicon oxide, 3—doping region, 4—open-
ing portion, 5—electrode pad, 6—adhesive layer, 7—metal

layer, 8—metal oxide layer, 9—bridge portion
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Development of Composite Semiconductor Bridge Technique for Electrical-explosive Device

Ll Yong', ZHOU Bin', QIN Zhi-chun', SHEN Rui-gi' , CHEN Fei' , DU Pei-kang', JIA Xin' | WEN Lei-ming', ZHANG Jun-de’
(1. School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094, China; 2. The People's Liberation Army 77 221 Troops,
Kunming 650000, China)

Abstract: The composite semiconductor bridge (SCB) electrical-explosive device (EED) with excellent performances of low
ignition energy, short ignition time, high security and high energy output in comparison with polycrystalline silicon semiconductor
bridge,is a new type ignition product obtained by a reactive materials-semiconductor bridge combination, using a modern micro-
electronic technology. The research progress, advantages and weaknesses of the composite semiconductor bridge EED were
reviewed. In order to increase the ignition energy of SCB to provide a viable basis and reference, the structure features, reactive
materials, ignition conditions and output performance of the multi-layer composite film ignition bridge were comparatively
analyzed. Considering that the multi-layer composite semiconductor bridge EED is ideal improvement products of polycrystalline
silicon SCB, having a wider range of application and prospects.

Key words: military chemistry and pyrotechnic technology; initiator; electrical-explosive device; semiconduct bridge ( SCB) ;
composite layer technology; multi-layer composited igniter
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