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Design and Fabrication of Broad-Band EMC Filter for Power Line
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Abstract . The proposed EMC filter composed with feed-through capacitors and ferrite beads of high permeability was prepared which
satisfy the EMC standard for a wide-band noise signal in the frequence of 10 MHz to 15 GHz in power supply line. The optimum structure
of ferrite bead was found by calculating the load effect of ferrite beads. As a result, the filter showed excellent differential- and common-mode
noises filtering characteristics above 30 dB in the frequency band from 10 MHz to 15 GHz The immunity characteristics are improved more
than 10 to 30 dB over the frequency band from DC to 1.8 GHz.
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Fig. 1 Construction of EMC filter
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Fig. 2 Equivalent circuits of the EMC filter(Part-EF) and
transmission line(Part~TL).
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Fig. 3 Equivalent circuits of the ENS filter (Part-EF)

Zs/2

[ADM BDM]:[ 1 0][1 Zy

CDM DDM YC\ 1110 1
1z,
[YC, Yoz, +1] W

A7, Y q=RnfC,

1 1
Rs JoL s

-1
Z,=jwl +( ) @
IR, FEREY #8 F7HE 2 Fig 3(b)ell BAXE
A3 g} ;1;—1] a1, BE wolzo B3 ABCD WEZHAL
A @ 2ol B

[ACM Bc] [ZYCI 0] 1 Z//Z]

CCM DCM
=1 Zy
[zyc, YeZy +1 ®
MRAE p,e A (@ol o)
Naito, 1976).

E3849 4 AUrHYoshiyuki

g,=1+ (4)

M
V+if fm
AN u, B 2 B f, & SaFds a8z [ =
2% Fagoljrh, B =RAAE 4,=2,000, f,.=3.12
MHz9] #gtolE H|E& AMRStth B3l setolE ul=g ¢
HEAE F37] Y% 02 gelnjgEL 4 (5o Foidnh

Ao



C,=12,000 [ pF}

L.=2x10 % p,n(bla) x {[H m)

R =2nf et oK [ 2/ m] (5
L.=pu oK [Hlm)

oI, ast b= sigpolE vlmo] WA e 9]idol, [ o
ghol wjrzel ooy Kiz sigle]E vlwe] x4 s 3
E gholm, 11 gk 0003¢]th

A DI el e, AT T 2 6ol gl 48 4+ 2l
t} '

T(dB) = 20log +a, 5

2
A +B+C+D,

714, 1= DM or CM °l3., a,o Agidelr &didB)
o|c}

L.

31 2E §4

Fig 49 5% A2 EMC 29 YIEYR #4177 (Hewlett
Packard - Model 8753D)& AH&-31od 2| 2Het Beje] Faig &
AE HAs: ARG BoFG

Fig 4 The photograph of the fabricated broad-band ENC
filter

Fig. 5 Set-up to analvze the frequency charactenstics of
broad-band EMC filter.
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