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Abstract : This paper studies the high-frequency model of the toroidal inductor coil based on the evolutionary difference
algorithm. Firstly, an equivalent model of the toroidal inductor coil is established, and the calculation method of its
impedance is described. Then,the amplitude-frequency characteristic curve of the test coil is obtained through the VNA
device,and the evolutionary differential optimization The algorithm optimizes the equivalent model parameters to obtain
the optimal model parameters,and compares the impedance fitting curve with the measured curve through simulation. The
fitting effect is good,and the reliability of the model and parameters is verified. Finally,the inductance coil is added to
the simulation of the switching power supply radiated EMI, and its effect of suppressing electromagnetic noise is verified,
which provides a theoretical basis for the actual engineering rectification.

Key words :inductor coil, high frequency model, DE algorithm, noise suppression

Bt HL T HL - R GNP A AR ) PR A 8, 76 2R 0 T 1 B F e 2 T A, T o ™, i B AR A
K ARG U G A L L & S R R R 2 A ™ SN r R e A M v B, T
VI VR T 4 0 4% (R ) sk & B AR R 0848 Ha 1 T 38 (electromagnetic interference , EMI) . Ji — i fi
Ty Z sl e L IR T A EMI BE I 2SR U0 5] H R 4 S5 A AR
DAL TSRS EMI AR Z 70k, o EMI S80S 2 LU R I F-Be 2 — , & B EMI S8 25 e
PO A RO R . EMI SRR TEA IR TCUR L AGR B ds = T RIF 1T iz irgR. Hrh JClR ug ik #545
P B A T8 B AR AR O A8/ N I ELAFE R AR ARG AT, 8 R T 7 il A5 B0 32 . sk S o 32 e ik
TR R, 1A i a8 R 25 2. SO U A BT EMI D8I 2%, 65 B 5 T ok s R
B BN TR BRI RIRAS W fdi 5y TR R, FEEA 100 MHz (RF5EH  BETE TCIAE T & S R0 R A
We#s B #1:2020-05-18.
E£WA LA SR RE A H (BE2019716) (5§ 50T B bR\ B AW L A VES H (201911021) | F IR R 30 B 58 T 50 9 55

RN
IS XPE, A, #U%, WF5 0 ) R A R 5 0% . E-mail :61076@ njnu.edu.cn




LK G T AL 22 22 R R PR R e

I FR AR ST B N 4 7 5 TSR A Bt FEREMETTI 2 v IR AK U RS (ring core
inductor, RCI) |32 F T 224 ( differential mode ,DM) FIHAR (common mode , CM) JESEHEAE. H T HATUCREREXT
T EMI BBV B ROTISE 5 I LA A5 R 0 R BSR40 high frequency , HF) BRI 2)

1 I HLIR R [ e

1.1 IAHHERAREEEARRIE
T FEL 0 e 25 40U ) 08 I o TRE N, FH b ) 25 8 e RO T4 0k rh 4]

TR AR AL FBIE 2380 50 40 A 20 RG0S S 1R i i 4 A el R 2 v 2 Kg\\/?tﬁ

A L BH S I R B ) A AR LAY ERCR R B EIINE 1 R, o=

TP AE A NIRRT 5 A Ze B 2 €, DL 2R 5 g ) L{ %\/
oA C,. 4 /\j

PR R JRR A I B i 18 R/ NIz /N T AR R P A LG DA, BT LA
FHAR TS H0nT LA v R P B0 s AR | R 2 A R L, P2

AR C 20 PEE T RESAF SRR R, G584 AL R,

FHUR TR | FUECI K T3 1 2 UK L, , DR, 7 FL R B A1 smEsEes
q:‘ ﬂ I il fﬂ% I ﬁl:l [75 2 Fﬁ % Fig. 1 Inductor parasitic capacitance
o lead » .

{HIE 2 BERITE R fE R 1T 100 MHz w5 430 B PR E it B RELHT A 1, 76 o 90 B BELA7C ) 845 RBOCR 85
2. N T UG AOAR FR , AR SCER R T ) U BH L SF AR S AN 3 Birais, 151 i R BT A R R Rk
LY

Z=(L*R *R,*R,*R, *s+(C,*L*R,*R, *R,+C,*L*R *R,*R,+C, *L =R *R,*R,+

C,*L*R,*R,*R+C,*L*R *R,*R,+C, *L*R,*R,*R,) 5. (1)
A s=j.
Clcad
N ILI
I -
L R,
Ly R L (S —
_rym 1YY Y —
L I
R Cz :_ R3
P
— —
L LT
[/ — R,
Gl L
[ R,
B2 BESREIREE B3 MREKESHEKER
Fig.2 Inductor equivalent model Fig.3 Inductor coil equivalent circuit model
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Fig.8 Impedance real part fitting simulation
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Table 1 Parameter values in the inductance model
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Fig. 12 Circuit simulation diagram after rectification
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