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Abstract; To test and evaluate the adaptability of the spectrum-dependent equipment to complex
electromagnetic environment, introducing a LLF blocking interference factor and the relative value
of LF interference level, a second-order intermodulation LF blocking effect model was established
to investigate the mechanism of second-order intermodulation LF blocking effect. Combining
theoretical derivation and experimental measurement, a method was provided to determine the
model parameter, the modeling and evaluating processes were established for the second-order
intermodulation LF blocking effect. Finally, taking a satellite navigation receiver as the test
equipment, an experimental verification was carried out. The results show that, using the
second-order intermodulation LF blocking effect model parameters of the equipment under test at
a specific working frequency, according to the tested data of the critical interference field strength
of the single frequency electromagnetic radiation blocking and the distribution parameters of
environmental electromagnetic field spectrum, the second-order intermodulation LF blocking
effect of the spectrum-dependent equipment can be objectively evaluated, error is within 2 dB.
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Fig. 1 Test configuration of electromagnetic radiation effect
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Tab. 1 Test result of critical interference electric intensity for second-order intermodulation blocking
Afr Af: (Ei/Ew) (Ey/Ex)| Af1 Af: (Ey/Ew) (Ex/E;) || Afi Af: (Ei/Ew) (Ey/E)| Af1 Afy (Ei/Eij0) (Ez/Ey)
/MHz /MHz /dB /dB /MHz /MHz /dB /dB /MHz /MHz /dB /dB /MHz /MHz /dB /dB
—27 —28 —11.5 —11.0 —37 —38 —18.2 —18.2 —48 —49 —17.6 —18.0 —63 —64 —1.5 —2.5
—28 —29 —16.5 —17.0 || —38 —39 —18.4 —18.4 || —49 —50 —17.4 —17.4 || —64 —65 1.0 1.0
—29 —30 —18.5 —18.0 || —39 —40 —18.9 —19.0 || =50 —51 —17.0 —18.0 || —65 —66 4.0 4.5
—27 —29 —20.0 —21.0 || =37 —39 —26.0 —26.0 || —48 —50 —25.0 —24.8 || —63 —65 —8.0 —7.5
—28 —30 —25.0 —24.0 || —38 —40 —28.3 —28.4 || /49 —51 —25.0 —24.3 || —64 —66 —7.0 —6.5
—27 —30 —23.0 —22.0 || —37 —40 —25.9 —25.8 || —48 —51 —27.3 —28.0 || —63 —66 —8.5 —9.0

R2 TEMGENENRBESHFELER

Tab. 2 Calculation results of model parameters corresponding to different frequency offset

[B(af>)—0.5L,(1)]/dB

[L.(D—L.(2>]/dB [L.(3)—L.(2)]/dB

Afi=—27 MHz —28 MHz —29 MHz —30 MHz
15.0 23.0 26.0 26.0 15.5 —4.0
[BCafi)—0.5L,(2)]/dB
B [L.(1)—L.(2)]/dB [L.(3)—L,(2)]/dB
Afi=—37 MHz —38 MHz —39 MHz —40 MHz
25.8 25.5 26.2 26.5 14. 8 —4.3
[B(af)—0.5L,(2)]/dB
[L.()—L,(2)]/dB [L,(3)—L,(2)]/dB
Af;=—48 MHz —49 MHz —50 MHz —51 MHz
25.3 24. 6 24.5 24. 8 14. 3 —5.5
[B(Afi>—0.5L,(2)]/dB
[L.(1)—L,(2)]/dB [L,(3)—L,(2)]/dB
Afi=—63 MHz —64 MHz —65 MHz —66 MHz
10. 5 9.9 4.9 3.4 16.5 —3.4
FIME 15.3 —4.3

PR 1 B9 5 . A (17 ~ K 22) ik
T E RS Rk 2 fra).
2 2 A4S, 5 41 Al S A I A0 T 4 o oF 1Y

FXERZELE 1 dB 224 5 A5 th BCAf DBl A
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Fig. 3 The relation between the LF blocking interference

factor and interference frequency offset
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Tab. 3 Test result of critical interference electric intensity for second-order intermodulation blocking

Af1 Afe (E1/Ew) (Ey/E)|| Afi Afs (Ey/Ew) (E;/Ex)|| Afr Afs (Ei/Ei) (E3/E)| Afi Afs (E1/E) (Ey/Es)
/MHz /MHz /dB /dB /MHz /MHz /dB /dB /MHz /MHz /dB /dB /MHz /MHz /dB /dB
—30 —33 —28.5 —28.5 —40 —48 —35.8 —35.8 || —40 —54 —37.1 —37 —45 —64 —26.4 —26.4
—30 —34 —33.3 —33.3 || —40 —49 —35.8 —35.7 || —40 —55 —36.6 —36.5 || —45 —65 —23.4 —23.4
—30 —35 —35.0 —34.9 —40 —50 —35.9 —35.9 —45 —60 —34.2 —34.1 —46 —67 —11.4 —11.4
—40 —45 —35.6 —35.6 || —40 —51 —37.6 —37.6 || —45 —61 —32.4 —32.5 || —46 —68 —4.2 —4.15
—40 —46 —35.8 —35.7 || —40 —52 —38.2 —38.2 || —45 —62 —30.9 —30.8

—40 —47 —35.7 —35.7 || —40 —53 —38.1 —38.1 —45 —63 —28.3 —28.3

x4 ROTHEFHEMETHEER

Tab. 4 The calculation result of the relative value for LF interference level

Af=f—f1/MHz [L.(A)—L.(2)]/dB || af=/f—f1/MHz [L.(Af)—L.(2)]/dB || af=/f>—f1/MHz [L.(afH—L,(2)]/dB

1 15.3 8 —20.0 15 —26.0

2 0 9 —20.6 16 —24.0

3 —4.3 10 —21.0 17 —22.3

4 —14.8 11 —24.0 18 —19.3

5 —18.0 12 —26.0 19 —17.7

6 —18.8 13 —26.2 20 —15.1

7 —19.0 14 —25.7 21 5.8

x5 FAREHIRERNRFBAETHEAFREER
Tab. 5 The final result of low frequency blocking jamming factor with different radiation frequency offset

Afi BCASD Afi BCASD Afi BCASD Af BCASD Afi BCASD Afi BASD
/MHz /dB /MHz /dB /MHz /dB /MHz /dB /MHz /dB /MHz /dB
—26 21.8 —33 38.1 —41 39.4 —49 37.7 —o7 31.8 —65 18.0
—25 11.7 —34 38.9 —42 39.8 —50 37.6 —58 30. 1 —66 16.5
—27 28.1 —35 39.1 —43 39.8 —51 37.9 —59 29.6 —67 15.4
—28 36.1 —36 39.1 —44 39.7 —52 37.1 —60 28.3 —68 9.4
—29 38.6 —37 38.9 —45 38.1 —53 36.1 —61 26.8 —69 2.7
—30 39.6 —38 38.6 —46 38.9 —54 35.1 —62 25.1
—31 38.9 —39 39.3 —47 38.5 —55 32.9 —63 23.6
—32 39.1 —40 39.6 —48 38. 4 —56 32.7 —64 23.0
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Tab. 6 Test result of critical interference electric intensity for
second-order intermodulation blocking on high fre-

quency band

Af1/MHz Af»/MHz (E1/E1)/dB (E»/Es)/dB
57 58 —18.1 —18.1
58 59 —20.0 —20.0
59 57 —25.5 —25.5
60 61 —21.0 —20.9
61 62 —19.8 —19.7
62 60 —27.3 —27.3
63 64 —15.5 —15.5
64 65 —12.3 —12.2
65 63 —21.1 —21.0
66 67 —6.90 —6.90
67 68 —3.20 —3.20
68 66 —11.9 —11.9
55 57 —12.7 —12.7
56 57 —10.4 —10.2
68 69 1. 40 1. 40

F AT O s A f i R Eat /NN 5 77 A e T 4
ZARAEUWHLZ B AS AT (— 24 ~—69) F1 (55 ~
69) MHz., Af &b F (3~20) MHz i [l % 48 5 48
BF s B B R A M B 2E T AN 2 2

x7 BEMHE_MERABEETHETF
Tab.7 Result of low frequency blocking jamming factor on

high frequency band

Afi/MHz B(AS)/dB Afi/MHz p(ASf)/dB

55 14.9 63 37.4
56 24.7 64 34.3
57 36.7 65 30.9
58 40. 2 66 28.7
59 40.5 67 25.8
60 41.6 68 21.3
61 41.0 69 16. 6
62 39.2

4 {R35FEZE FI MR B SIS UG E

B TLRAF S AR A 0 AR5 DR 10 B,
IOV 18 B R, o LS IR RN A S R A I A
P 0T R 4 e S BEL 2 T 40 37 5 0 R K R DT A
iR 8 PR,

*x8 LWIWIE

Tab. 8 Experimental verification

MHz MHz (Af1) (Af:)  (Af) IB B dB
58 59 40. 2 40.5 41.5 —19.7 —19.7 —0.2
60 62 41.6 39.2 26.2 —26.9 —26.8 0.9
62 65 39.2 30.9 21.4 —23.5 —23.5 1.7
63 67 37.4 25.8 11.4 —25.3 —25.3 1.2
63 69 37.4 16. 6 7.4 —23.9 —23.8 —1.1

—35 —43 39.1 39.8 6.2 —36.0 —36.0 0.7

—37 —47 38.9 38.5 5.2 —35.4 —35.4 1.4

—42 —56 39.8 32.7 0.5 —35.6 —35.5 0.9

—45 —63 38.1 23.6 6.9 —26.9 —26.8 1.1

—A47 —67 38.5 15. 4 11.1 —20.8 —20.7 1.3
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PR A B ZE TP 1 BCA S AR T L - AH X
Lo CASY S T = [ 5 ] 0 A3 BH 2 280 A5 8L 0 ]
T FAECLEEAT T S50 EREHEWT.

(1) WS 8 B 098 L R, 5P T 5 5
Af: XRLEY BCASD TR LA B 48 5t 3758 5 4% A R
Bt B P 37 5 LU AR B R BUBIE HE L 5 P TS
T AfXRLEY L (A B R, =1 1 H 3 B B
AR BE € .

(2) MmtBses i) pCAfDE L (AN BIFI7 R AUIE
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(3) SEAFCRIAIPG Q 3 4 A5 S SE RIS, 7
PIZH A AT I ST P R0 X 50 B 6% 1 ik Al AT
M BCAFD S L.(Af) iRZEW DIFEHIE 1 dB Z 4.
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FHE 4 S 000 00 3 A B AR AR B 5 e DR B
FRAP ARG AR AL OC R AR SCHR A 32 34 WL B A% 1O
SR FH S — 7 vt o A RS S 200, A ) 01 Al 2
(R S Ah LA TR ZESE 1 dB Z M.
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R N S G AN T R iy R e ST d
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