31 411 JesE R TR Vol.31 No. 11
2023 4E 6 f Optics and Precision Engineering Jun. 2023

TEHE  1004-924X(2023)11-1660-12
MBEBFHEEERAENRES

s, BRESLF 2T, & dan!
(1. PERFR KELFHEENMEWER R, E 4 K& 130033;
2. PE S HEN A ERNE EMNE B, FH4 F4 132000

FEE 1 AL BB P £ 1 F % 6 S R SR S R X B AE S RS HEAT A3 A i RO R S L 0 R I e
o AT I 2 T B P G VR Sk 5 A3 T T B A o) PR R S AL 4 SR R B v A R R AR o 2 kT R b B
T Gy A AR LT 1) RO 5 BIF 5 1 8 B X 57 WG A2 5 I 43 1) 2 ), i HE T — P % 5 4 I R A6 B 1 U B TR 5 R U 5 4K
J5 A BT T PR 58 ek B W2 B A W M A L AR T — R v XL i P /Il A O AR 1 X2 B T 1 5 e S DA
SERR T AT H M, %50 H % 4% B 2 GIB151B-2013 RE102 BoR A5 50 T, 058 TIAL | & 2 E 67 . e dkfTH
T HE 25 A, WO IS S0 5 0 e RE 102 30T, B 45 PG 5 S Jh S0 5 B - S B AIR 24 12 dBpV /s 037 by TG S RAT S 30 45 SR 3%
B, IEE TAER O T, BDBL, BDB3 S & 1y PN FR 43 D) 28 43 i #2155 0. 59 dBm Al 1. 84 dBm, 3t 2 3% £ W 22 4 ik i 3 40
FULF EFE 9B &AL At 54 1] 1% 2 07 o

X B O HFNEE VRSB R R R B B R

FE4S%EE . TP394. 1; TH691. 9 XEkFRIZAD : A doi: 10. 37188/OPE. 20233111. 1660

Improvement of shielding effectiveness of airborne digital equipment
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Abstract: To reduce the electromagnetic radiation emission intensity of airborne digital equipment, the
spectrum of the digital signal is analyzed, revealing that the fundamental wave and its high-frequency har-
monics are the sources of electromagnetic radiation emissions. Next, the rationale of shielding layer to sup-
press electromagnetic radiation is analyzed. The results indicate that the high-conductivity non-magnetic
shielding layer has a good shielding effect on the electric field and high-frequency magnetic field. The influ-
ence of the gap on the shielding effectiveness of the shield is analyzed again, and a new method of double-
layer fill shielding is proposed and validated. Then, the absorption loss of the electromagnetic wave is ana-
lyzed, and a new method for improving the shielding effectiveness of twisted-pair shielded cable/coaxial ca-

ble double-layer shielding is proposed and validated. Finally, an actual engineering project is considered as
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an example. The project equipment satisfies the GJB151B-2013 RE102 requirements and still interferes
with the Beidou equipment Star (BDS) Searching and positioning. The electromagnetic compatibility is
improved using the proposed method. After the improvement, the emission intensity of electromagnetic ra-
diation is significantly reduced, by 12 dBpV/m on average. The ground and flight experiments verify that
the integral power of the BDB1 and BDB3 frequency points is increased by 0.59 and 1. 84 dBm, respec-
tively, under normal operating conditions, and the number of BDS searching satellites is increased
from <<3 to =9, the BDS can operate normally.

Key words: digital equipment; electromagnetic compatibility; double-layer shielding; double-layer fill

shielding; shielding effectiveness
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Fig. 3 Fields surrounding current-carrying conductor
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Fig. 19 Integrated power in band of BDB1 and BDB3 before photoelectric equipment power on
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