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Anti-interference small mesh electric field sensor in small

metal cavity body

LUO Xuejin
(Institute of Electronic Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: In order to determine the vulnerability of electronics system to Electro Magnetic Pulse(EMP),
and to design the electronic systems which can withstand the threat of EMP, the EMP characteristics and
the energy for EMP coupling into components and electronic system are studied, as well as the influence
caused by degraded tactical performance of electronic systems. The design process of small
electromagnetic field sensor in the closed cavity for resisting strong electromagnetic interference is
introduced. Detailed analysis through theoretical calculation on the equivalent circuit of the sensor,
matching network and measurement method is performed. The development process and actual applications
are also introduced. Internal Electro Magnetic Pulse(IEMP) environment parameters are obtained in the
small cavity body. This work provides a reference for the anti-electiromagnetic interference reinforcement
design of electronic systems.
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Fig.7 Equivalent circuits of electric field sensor
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Tablel Part of electric field sensor parameters for the test

model measured plate , p!ate an_tenna network resistors/Q partia! pressure time constant z/ns
parameters area/cm spacing/cm  capacitance/pF R. R, coefficient/dy

DCC-1 E; 180.0 1 16.0 452 51 26.8 214

DCC-2 Er 90.0 1 8.0 450 51 334 14.0

DCC-3 Ezor Er 60.0 1 5.3 451 51 41.2 11.3

DCC-4 E;or Er 28.3 1 2.9 450 51 66.6 9.2

state diagram in »(y) rays environment test
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Fig.9 Small mesh type electric field sensor calibration

9 /NI L A R TR TR R
K1 DCC-4 3 7 m RAKE | /N ERUE PR B ol P 3 1 S 1 p Q) SRR BE T BEAT Ty SRS /NI 4 s 41
@R N IEMP B3 & o Bkl i /NRAE | e RO TEMP I 2R 45 T2 2 o AR Sk 1 22 20 BOKR 258 4R
B R GEAE () SRR S IR T OT R 1T 88, SR AT 20 5 22 20 OR AR IR 1 B 92 22005 S B8 . AU IEMP
ARG G R RN IEMP 37 5 BOEHHR A IR 22 /0 T 20%., £ 2 & IEMP IS B o i i p () BR5E F BR iy
PRI, UEW] TR A IEMP s NG R GE, REAS SE MU/ L SSHIZRINE . K, A B/ IEMP L
Yt A 205 VIim, BRI TZIE RS, FEA LR T E/NERN IEMP 3570 A B &

2 2 IEMP 525 Ez 45 R4
Table2 Ez measurement data of IEMP experiment
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1(NO:2) 58 110/127 8.7x10° 475 post target surface
2(NO:3) 64 6.19/98 6.3x107 235 22
3(NO:4) 59 10/108 9.3x107 270 26
4(NO:5) 56 8.7/102 8.3x10" 241 26
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