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Design on An Insensitive High-instantaneous Primer Based on Semiconductor Bridge Chip
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Abstract : Aiming at the development demands of high-frequency, high-safety and high-consistency ignition for
ultra-high-speed weapons ammunition, a new type of insensitive high-transient primer was designed based on semiconductor
bridge chip ignition technology. By comparing 4 kinds of semiconductor bridge chip and 2 kinds of packaging structure, and
selecting two-stage composite charge composed of lead Stephen acid and lead azide/potassium perchlorate, the semiconductor
bridge primer prototype with modular structure was optimized. The primer meets the safety requirements of non-ignition under 1
A 1 W 5 min condition and the match requirement with the ammunition interface. The firing property test results show that the
action time of semiconductor bridge primer is not longer than 200 ps and the dispersion is not greater than 30 pus, compared with
the traditional bridge wire electric primer, the instantaneousness and consistency of action time are significantly improved, and the
comprehensive performance is better.
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Fig.1 Working principle and module composition of electric
primer
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Fig.2 High instantaneous semiconductor bridge primer
structure and physical map
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Tab.1 Semiconductor bridge chip structure size
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Tab.2 Test results of four semiconductor bridge chips
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Tab.3 Safety property test results

B Wik e R
PSR S S
" & TR WitSe
1 A5 min 1.07 1.03
4K Al/CuO
1.2A 5 min 1.18 0.92
LTNR 1 A5 min 1.11 1.09

e 3 MG R R, PR T 1A1TWS
min A& KL MERE . SRR AVCuO 1E 8
KEHRE S BT S S R R KRR B, TR 1.2 A
X—FE R F40K AVCuO HHEE T 1 JFmR 4t
(LTNR ) HA SO0 B T #0076 THIR R 50
10 °C/min [4F T, LTNR B4R EE Jy 284°C, T
AVCuO W5 Fik 534 °C,

R4 RAMREMREER
Tab.4 Firing property test results
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Fig.8 Action time of semiconductor bridge primer under
different DC input conditions
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Tab.6 Safety property and firing property test results
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Fig.9 Chamber pressure strength test equipment
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