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A Study on Development of EMC Filter for Power Line
in Break-box
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Abstract

Since the most of malfunctions in the industrial equipment controlled by processors is occured by the Electrical
. Fast Transient(EFT), the International Electrotechnical Commission(IEC) prepared the dummy signal to test the
immunity level of the equipments. In this paper, we designed a new EMC filter for power line in break-box,
which consist of the feed-through capacitor and ferrite materials with high permeability which was wound or
inserted in the second layer of the power cable in order to increase common mode inductance. We have obtained
a excellent insertion loss characteristics over wide frequency band from 10 MHz up to 1.5 GHz. It is expected
that the new EMC filter could be effectively used for industrial, MIL, and medical equipments to reduce a
malfunctions and be suitable for IEC 61000-4-4.
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E 1. EFTY IEC 6100-4-49] tjg A& sjejulel
Table 1. The test parameters for IEC 6100-4-4

for EFT.

t,=15ms, ¢;=300ms, ¢,=5ns, ¢,=50ns

Test voltage | Test voltage on ;

Level on power | signal/data/control ?

line(kV) line(kV) B S

1 05 025 200

2 1 0.5 200
3 2 1 400/200

4 4 2 400

Tolerance for ¢, and #; is 20%;
tolerance for ¢, and t, is 30%

Tolerance for test voltage is +10%;
tolerance for ¢, is +20%

71N, AE A%, V,E NS 2A%Y BAag,
#£,=3.5 ns, £,=55.6 nsojt}.
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Fig. 1. Waveform of electrical fast transients. (a) burst of pulses, (b) individual pulse in a pulse train, (c)
pulse train in a burst, (d) box-car buildup of voltage. (f»; burst duration, #; burst interval, tp; pulse

interval, ¢ pulse rise time, t;; pulse duration)
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Fig. 2. Construction of EMC filter in the indoor

power line break-box.
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Fig. 3. The photograph of the fabricated EMC.
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Fig. 4. Setup to analyze the frequency chara-
cteristics of EMC filter.
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Fig. 5. The measured results for Common-Mode
characteristics of the EMC filter.
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Fig. 6. The measured result for Differential-Mode
characteristics of the EMC filter.
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Fig. 7. Setup to analyze the EMC filter for IEC
6100-4-4.
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Fig. 8. The measured result for test of Level 2 in
IEC 61000-4-4.
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Fig. 10. The measured result for test of Level 4
in IEC 61000-4-4.
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