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Effect of Different Doping Elements on Electro-explosive Characteristics of SCB
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(1.Nanjing University of Science and Technology Nanjing 210094 2. The Six Academy of China Aerospace Science & Industry
Group 41 Huhehaote 010010)

Abstract: By use of capacitor discharge ignition system, the effect of different doping elements on electro-explosive
characteristics of semiconductor bridge (SCB) was studied, based on the tested critical ignition voltage, ignition time and firing
energy of SCB. It can be concluded that the critical ignition voltage of P-doped SCB was lower than that of B-doped SCB, on the
same ignition voltage condition, doping elements had less effect on the ignition time, and the firing energy of P-doped SCB was

higher than that of B-doped SCB. The study indicated that the performance of P-doped SCB is better than that of B-doped SCB.
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Fig.1 Structure of the typical SCB
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Fig.2 Schematic diagram of experimental device
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Fig.3 Typical curve of electro-explosive characteristics
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Tab.1 Ciritical ignition voltage of B-doped SCB with
typical size
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Tab.2 Critical ignition voltage of P-doped SCB with
typical size
N
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Tab.3 Function time and firing energy of B-doped SCB
with typical size

~N N LB W N~

N /us /mJ
21 8.29 0.85
3 24 5.94 0.87
27 4.40 0.79
30 3.83 0.86
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Tab.4 Function time and firing energy of P-doped SCB
with typical size

N Jus /mJ
13 26.65 1.43
16 13.24 1.16
19 9.05 1.06
3 21 7.35 1.12
24 5.79 1.26
27 4.67 1.32
30 424 1.56
30
. 25
320 SC
B
~
15
10 - SCB
5 —
03 14 1618 20 22 24 26 28 30 32
N
16 (a) SCB
15
E14
13
12
L1
1.0
09 L SCB
0.8 s
1214 1618 20 22 24Nze 2829 30

(b)
4 BEIRSESCB ZAFTE., ZAEEESFKBBEXR
Fig. 4 Function time and firing energy of typical size SCB
with different voltage
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Tab.5 Critical ignition voltage of B-doped SCB with small size
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Tab.6 Ciritical ignition voltage of P-doped SCB with small size
N
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Tab.7 Function time and firing energy of B-doped SCB
with small size

N us /mJ
17 8.18 0.72
18 6.60 0.70
3 21 4.56 0.64
24 3.67 0.67
27 3.67 0.86
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Tab.8 Function time and firing energy of P-doped SCB
with small size

N /us /mJ
13 18.92 0.93
16 8.43 0.85
3 19 6.42 1.01
21 5.59 1.13
24 4.60 1.21
27 4.18 1.40
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Fig.5 Function time and firing energy of small size SCB
with different voltage
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