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Effects of Varying the Length of Locally Grounded Cable on Radiated
Emission as Per CISPR 25
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Abstract

In this study, the ambiguity of the locally grounded wire length defined in the automotive EMI standard CISPR 25 is experimentally
investigated. In-vehicle wire grounding conditions are divided into remotely grounded and locally grounded conditions based on the
wire length of the battery negative terminal. In the locally grounded condition, the wire length of the battery negative terminal is
specified as less than 200 mm,; hence, different grounded wire lengths can be used when a tester performs measurements according
to the specified locally grounded condition. Therefore, in this study, we simulated and measured the radiated emissions by changing
the locally grounded wire length. We found that the radiated emission does not satisfy the EMI specification in a specific frequency
band. In other words, it was confirmed that the locally grounded wire length could affect the pass/fail results of the tested products.
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Fig. 1. Trend on the proportion of electrical components in
vehicles [Strategy Analytics].
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Fig. 2. Test set-up of CISPR 25 conducted emissions.
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Fig. 5. Simulated result for horizontal mode.
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Table 1. Simulated resonance frequencies for horizontal mode and vertical mode.
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Fig. 6. Simulated result for vertical mode.
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Horizontal mode Vertical mode
Locally grounded Resonant Variation of Radiated electric Resonant Variation of Radiated electric
length (mm) frequency resonant frequency field frequency resonant requency field
(MHz) (MHz) (dB4V/m) (MHz) (MHz) (dB 1 V/m)
200 122.31 — —22.79 129.03 — —27.38
150 130.66 + 835 —18.45 135.95 +6.92 —24.78
100 136.64 + 598 —16.73 141.54 + 554 —23.83
50 140.05 + 341 —16.87 143.55 +2.01 —26.68
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Table 2. Measured radiated emission for horizontal mode and vertical mode.

Horizontal mode Vertical mode
Locally - - - -
grounded length E:;E:j:; Variation of res. Radlat;(ilglecmc gjjﬁ:}iﬁ; Variation of res. Radlat;(ilglectrlc
(mm) (MHz) freq. (MHz) (B V/m) (MHz) freq. (MHz) (B V/m)
200 129.75 - 45.10 129.90 — 34.80
150 131.95 +2.20 43.00 132.35 + 245 36.50
100 135.60 + 3.65 42.60 135.85 +3.50 3240
50 142.45 + 6.85 40.30 143.75 +7.90 28.60
0 147.70 + 525 36.80 145.95 +220 25.60
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Measured Simple calculation Simulation
Locally Wire harness resonant Difference with Difference with
grounded length I (cm) frequency Res. freq. (fy) measured value Res. freq. measured value
length (mm) (MHz) (MHz) . (MHz) .

MHz % MHz %

200 230.0 129.75 130.43 0.68 0.52 12231 7.44 5.7
150 225.0 131.95 13333 1.38 1.03 130.66 1.29 0.9
100 220.0 135.60 136.36 0.76 0.56 136.64 1.04 0.8

50 215.0 142.45 139.53 2.92 2.09 140.05 24 1.7

0 210.0 147.70 142.86 4.84 3.39 - - -
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Table 4. Resonance frequencies for vertical mode.
Locall Measured Simple calculation Simulation
01(1:n dzd Wire harness resonant Res. fi Difference with Difference with
leﬁrgth () length [ (cm) frequency es. freg. (fy) measured value Rfli/'ﬂfze)q' measured value
(MHz) (MrHz) MHz % MHz %
200 230.0 129.90 130.43 0.53 0.40 129.03 0.87 0.7
150 225.0 132.35 133.33 0.98 0.73 135.95 3.60 2.65
100 220.0 135.85 136.36 0.51 0.37 141.54 5.69 4.02
50 215.0 143.75 139.53 4.22 3.02 143.55 0.20 0.14
0 210.0 145.95 142.86 3.09 2.16 - - -
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