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Method for designing a sharp pulse disturbance filter
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Abstract: The scheme that the sharp pulse disturbance filter consists of the magnetic core inductor with negligible distributed

capacitance and feed-through capacitor with small parasitic inductance is proposed. Moreover, the detailed method for designing the

filter is given. To account for the method, the smoothing principle of the magnetic core inductor is given, and then the configuration

and principle of the sharp pulse disturbance filter are given, and then the methods for choosing the magnetic material and the magnetic

core structure and estimating the inductive coil turns and magnetic core sectional area are given, and then an example of design of the

filter, and the process and results of an experiment are given. The experimental results show that the proposed scheme is applicable to

suppressing sharp pulse disturbance. The economical and applied filter can be designed by using the given methods.

Key words: sharp pulse disturbance; magnetic core inductor; DC biasing magnetism; filter; magnetization curve; electromagnetic

compatibility

FESRS TMTI

0 3l3F

AT WY R R AR kb LA B M R AL
P, WAL 5000V, EFFRTEAEELE 1 ps, FFs:
B AR A AT LMD, I RTIA 20 /b
AR FPE AR i 4y - EAE TP AE 25 kHz~1 MHz,
1 MHz LA_E (23 e B L ase N0 SRk T30
REMEA7 s TP AL 2k, R P ol o v i S B U R
GABEIEH TAE, HRpeB L s o h, Bk
SRR LA ES AR o B SR Mk TR RS B 1)
VT AS D I, AT BE ARG AT 44, 8
FENATER )5 B A SR IR 2 T K=
ISFTA) L, e ko T30 B2 Bk R BT S I —
AE B, K EZE bR MIL-STD-461B Fl
MIL-STD-462 53&[HZ4x GIB151 Fl GIB152 AHXt

SCRRARIRAD: A N

1674-3415(2010)22-0186-04

VA RN oL i R 7N Eiab ) @ s e W e T R IV L]
E -

i ER 0 A e B e R e i (D
HLPUE B ae s (20 HIRE R AME 5t B A ple A L 5
(3) BRAF 7k o DRI H 7l AT P SRR 20 I A7 AE 75
RN AT LA, T (1D ANEH TR T3
PRI o i AR AT g o 32 25 1 A5 It ALt AN
TR T o H AR R Hs B B )
PRBKMTH, A MRER, Hi TS T2
Jos DA s BB BEL U P S Bk T3 IR B A
Hag B AT ARSER T — R+
PRIEBLAR BT T3 58, %7 S 73 A ri 7 n] LA
IR U Lt B 2 A AR 2 D U AT 45
SN T PERIHN o AN ST R T 0 v s
PSP, g5 T ARBK T UE B A A A F L i B



Y, %

b FEL ) SR T P A v T ik - 187 -

S T ARk g WA BT VAR EAR (R v vt S5
LU S 45 R

1 E?IL:\EE. rin nn;lL. I)EJ_EE

AR AR G v B A7 A G AYRE A0 7 B B Y i
J5 B A3 I TGS B AR A . FES i AR A
I, Ak 1 T3 R R SR I, 55 08 T A0 TE 9% R B
ERRGA RGN RS 58 kb, SRR =
L&, WIS TP Gy w5 H TGN i 5 B S S 1
1 5

H = Hne™ (D
B = Bue j(wt-5) (2)
B Bnm
[l=—=—C0S0 — —sm5 - (3
H T JH.m JE

A SNBWETHIYIAMA; 1= Bncosd /Hy; 1'=
Busind/Hy, o TN HLIE N
dB

u=NS— (4

dz
b N AL SRR . BERERS (11
B SE1, IREES il gy o

NI

H:T (5
ﬁ‘ﬁTﬁ
(,u +ju')I (6)
PR 0 L S %ﬁﬁm%ﬁ%%,ﬁ
=(R+Ja)L) 7
b, (6> F=k (71, H
2
R:waw (8)
2

X8 MK (9 KW, BREFARAKILH D
B AR B RE R IO AE, AR B
R RAERIOIRE, ACRBILTE . RO B (8
PR BRAE A  H RRE P AR A S B AR IR K
PEREAF R K TR RE R, IFZIREG  AESR KT
7/ LUEL (=07 A N o2 ) [T PR S DAE =R s R S 1) oA
AR I BIPER ORIkt TR e R, AE Sk
TR o

{ELIER P B0 P JR s DAL T8) A AE 73 AT LA IR AN
REANISRBK T3, AT IR D A B 7 n] LR
WS PRI L HRLUIR s A REAI R SRk b Tt o

2 RPKRTHIRKRBREM SRR

REKPPT-HIESE 25 TR HLCHER 2%, W1,
LA T HUR /D 1) Bl T 2 s v A, CO D
o LPRIILo- A 25 m] DLZZUS 1T BE A8 4 1 2 ik o T
P, ORI 25 2B fUIEAR /N i T LA 2R ik T4t »

PR 2 A A SR Bk b Tt i s LA S 2 () 40 1)
PRk TP BE

O O

B KRBk TFHIER R

Fig.1 Configuration of the filter with the magnetic core inductor
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Fig.2 Miniwatt DC source with the sharp pulse disturbance
filter
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Fig.3 Equivalent electric circuit of the filter stimulated by the

sharp pulse disturbance
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Fig.4 Approximate curve of magnetization
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