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Design Method of On-board Charger EMI Hybrid Filter Based on CSCI
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Abstract: At present, the traditional passive filter in on-board charger (OBC) has poor low-frequency
performance, an active feedback loop was added to the traditional on-board charger passive filter, a design method
of on-board charger electromagnetic interference (EMI) hybrid filter based on current sensing and current injection
(CSCD) was proposed, and the structure, analysis and feedback loop design process of on-board charger hybrid
filter were given. The experimental results show that compared with the existing on-board charger passive filter

scheme, the new EMI filter scheme proposed has greatly improved the results of conduction test and radiation test.
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Tab.1 Insertion loss of four active electronic filter topologies
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Fig.3  Structure of hybrid CSCI-EMI filter
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Fig.4 Equivalent circuit of hybrid CSCI-EMI filter
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Fig.5 Control loop structure of hybrid EMI filter
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Fig.10  Conducted voltage test of on-board charger

before and after adding improved filter
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Tab.2  Sampling results of important nodes of conduction voltage method before and after adding improved filter to on-board charger

WP W B A/ W s 22 (Y WA S 11 ) B TS5 SR
iR /MHz (dB-pV) (dB-pV) (dB-pV) (dB-pV)
QP AV QP AV QP AV QP AV
0.170 54.0 53.7 64.9 54.9 10.9 1.2 —
5.899 49.2 42.6 60.0 50.0 10.8 7.4 —
it
" 23.012 36.1 28.4 60.0 50.0 23.9 21.6 —
26.824 40.0 32.6 60.0 50.0 20.0 17.4 —
28.956 34.4 32.4 60.0 50.0 25.6 17.6 —
0.170 39.5 39.1 64.9 54.9 254 15.8 14.5 14.6
5.899 349 32.1 60.0 50.0 25.1 17.9 14.3 10.5
W
. 23.012 28.2 23.6 60.0 50.0 31.8 26.4 7.9 4.8
Wi
26.824 22.4 19.7 60.0 50.0 37.6 30.3 17.6 12.9
29.956 22.6 20.2 60.0 50.0 37.4 29.8 11.8 12.2
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Tab.3  Average results of each frequency band of conduction

voltage method before and after adding improved filter
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Radiation test of on-board charger before

and after adding improved filter
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Tab.4  Sampling results of important nodes of radiation test before and after adding improved filter to on-board charger

i %/ IR (dB - wV) M7 BRAE/ (B - V) W7 24 4H/(dB - V) W B TR (dB - V)

MHz PK QP AV PK QP AV PK QP AV PK QP AV

0.176 56.4 — 50.1  41.0 — 210 -154 —  -29.1 — — —

- 1.612 541 302 284 380 250 180 -161 -52 -104  — — —
v

. 6.156 385 312 226 380 250 180 -05 62 4.6 — — —

19.190 35.1 — 222 720 — 620 369 — 39.8 — — —

28.900 42.6 — 304 48.0 — 28.0 5.4 — 24 — — —
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iy &
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Tab.5  Average results of each frequency band of radiation

test before and after adding improved filter
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