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Analysis of third-order intermodulation blocking effect for
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Abstract: In order to master the interference rule of satellite navigation receiver under electromagnetic
radiation, a navigation receiver is taken as the experimental object, the full level irradiation method is used to
carry out the electromagnetic radiation test of the single frequency continuous wave and the third-order
intermodulation blocking effect test of the out-of-band dual-band electromagnetic radiation, the accuracy of the
blocking effect model of third-order intermodulation is verified by experiments. The results show that the tested
navigation receiver operating frequency in the range of —4~18 MHz offset is more sensitive to single-frequency
electromagnetic radiation. The ability to resist electromagnetic interference in negative frequency offset is much
greater than that in positive frequency offset. The field intensity of the third-order intermodulation on the dual-
band is significantly lower than the single frequency blocking interference field at the same frequency point, and
the maximum difference is up to 46 dB. The ratio of the peak value of the third-order intermodulation blocking
interference factor at the negative frequency deviation end to the peak value of the positive frequency deviation end is up
to more than 20 times, and the sensitive frequency deviation range is more than twice the width of that of the positive
frequency deviation end.
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Fig. 1 Configuration diagram of single frequency continuous
wave electromagnetic radiation effect test
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Fig. 2 Variation curve of single frequency blockage critical
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interference field strength in navigation receiver
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Fig. 3 Configuration diagram of blocking effect test for
third-order intermodulation in navigation receivers
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Table 1 Test results of third-order intermodulation blocking
interference at fundamental frequency point of positive
frequency offset end

il E:/E,/dB
Eoo/Ejo/dB ’ el

Afi/MHz 1 2 3

Af1=27 —0.5 —1.5 —0.5
—16.5 .

Af>=36 —1.5 —0.5 —1.0

0 Af1=2T7 —3.5 —1.5 —3.0

Afs =54 —15.5 —20.5 —17.0

Af2=36 —1.0 —1.5 —0.5
—16.5

Afs=54 —13 —12 —14
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Table 2 Calculation results of third-order intermodulation blocking
interference factors at positive frequency offset end
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Table 4 Calculation results of third-order intermodulation blocking
interference factors at other positive frequency offset ends
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Table 3 Test results of third-order intermodulation blocking
interference at positive frequency offset end

ol E:/E;/dB
EU(J /E/\) /dB X .
Afi/MHz 1 2 3
0 Afs =36 —1.0 —2.0 —3.0
Af1=T72 —25.5 —23.5 —22.5
o Af3=54 —1.5 —2.5 —3.5
Afi=108 —22.5 —20.5 —19.5
6.5 Afs=27 —6.5 —3.0 —1.5
Y Afi—18 —~1.0 —2.0 —3.0
Afs=27 —3.0 —4.5 —5.5
—8.5 .
Af1=45 —5.0 —1.0 —0.5
Afs=27 —2.5 —1.5 —3.5
—10.5 _ _
Af1=51 —4.5 —5.5 —2.0
00 Af3=36 —1.0 2.0 —3.0
’ Af1 =60 —32.5 —31.5 —27.5
00 Af3=36 —8.0 —10.0 —9.0
’ Af1=66 —12.5 —10.5 —11.5
Af3:45 —5.0 7.0 —6.0
—10.0 ,
Afi=81 —6.5 4.5 —5.5
9.0 Afx:5”l —2.5 —3.5 —4.5
o Af1=93 —16.0 —14.0 —12.0
Afs =236 —10.0 —11.0 —12.0
—11.0 _
Af1=57 —5.0 —1.0 —2.5
Af3=36 —3.0 —6.0 —8.0
—10.0 _
Afi=69 —16.5 —11.5 —9.5

R MH 6.95 3.10 2.77 1.65 1.10
/M 4.92 2,77 2.20  1.65  0.98

AR 2 gk 4 P py =B AL ZE TR T 8T 5 45
A 2z TE AT O S = B R BEL2E T 40 B I 0 A #) 2 AE ith
LmE 4 PR .

25
S
M 20¢ .
i ‘
= i\
£ s |
'B% »
% 10} [
i 1
s /1
T P
0 S ‘ PR
0 20 40 60 80 100 120
i 555 / MHz
——PIE L e BAE L
lR/ME 2 o
B4 52 S oHL = B R BH 2 T4 T
I L 8 S 30 Ot A A ity 2%

Fig.4 Curve of third-order intermodulation blocking interference
factor with positive radiation frequency offset in
tested navigation receiver
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Table 9 Calculation results of third-order intermodulation
blocking effect index
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