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1. it

EMI Bt 1E 2 PSIM #E M 2021a iRAH OB, % BB AHHAE T f i A8 e
ax R GuE T EMI 23 Al EMIJEBCES BorH EAA AR D7 %8 o EMI BT B 7 56 i i 7Y
HL 7 HL e B 287 T R R A S R4 5 EMI FIGAEIEARD B8 . RT3 52 (1) EMI AR, 15
THEMF BT T X ZR (DM FIFERE (CM) 4% 5% 518 B & 24 2Rk K EMI I8 38
HAER T —NRBARG, ZRGEW LUST IR AT H

LS P RE S SR AL S35 () DM A1 CM EMI i, %t H B4R T LU TPk
Wit EMI JERE A .

EMI Bt B ae g ik H & EMI FIAENNA RSt BB, FAEA4HM EMI 23
BrRT a7 L BR DR, T EMI I A . LRERFHPTARE 4% (LISND Al DM/CM EMI e {55
SEHTA, A TLRRIMLE LR Oy SR b Bh -

- BRI R G AR VEG EMI ZOR, JF T E T R (R (B ER AR T
2. TR HEAREE) ZTE]E AR F R R TR SR o B m] DAHS B AR A A
PEIFRIT AR O AHE-T VR AR UAMAT SR RLTE, JF3RAF N EMI I B2 BE 47 1 1 fit
T RGH#RAE

- CERT LA B AR AR SEBR R BR AR AT RIJT AR T, BEATREAR TR BB R EMI
JEPARHIBCE,  BUH 2 EMIHJEDR

- EALATER) EMI AR R AL NI HAT R GE R EMI FIAE DI .

EMITHEM N EMI BB IT A SRt 1 AR B BTt JEA BT tR EMI FiA
WEd .

EMI T B SR AL 7 1A R U5 e 28 B RO — AN I8 A EMI et aiti, T IT e

EMI FiIAE:

e I e e 2% buck 4% 1) CISPR-22 B 25 EMI FiIAIE ¥ B -
THER B boost % % (1) Mil-461 440V EMI FAAIE R E .

DR FBARIE (PFC) AR | PFC HHd1) FCC B KA TR TN IE R E
FA4AHF (PSFB) DC-DC Z5#2 38 | PSFB de-de #4583 f¥) CISPR-25 4 2% EMI TN IF % & .

KB [F] 20 ERALEKBh PMSM ZKZ 2% CISPR-25 3 2% EMI T IF % & .
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Design EMI Filter Help

EMI Filter
EMI_filter_enable |1
EMI_fitter_stage |1

‘ﬁ C:\Users\Hua\Documents\PSIM\EMI Design Template\main schematic.psimsch*

SRS S AT OM 2y 2 U A SRR R Y AR e s R 8. BT EMT ASAR AR AR EE R U B«

= -(=) W
/ N\
(D
p‘;ra‘/"m LTI EMI Filter Design Template

file

cx O
Cy [1o0n
k_leakage_cm |0.05

R_cm [oam
Common-Mode EMI

freq_cm_EMI [2006

Amp_cm EMI  [928
Amp_cm_EMI_Sd[635

Differential-Mode EMI

freq_dm_EMI |200k7
Amp_dm EMI  [80
Amp_dm_EMI_Std[635

Common-mode Capacitances

C_cmi [500p
C_cm2 [500p
C_cm3 [s0p
C_cm4 [s0p
C_cm5 [T00p
C_cméb [To0p
C_cm7 [s0p
C_cm8 [sop
C_cm9 [50p

C_cm10 [50p
C_cmi1 [s0p
C_cm12 [50p
C_cm13 [50p
C_cm14 [s0p
C_cmi15 [sop

Design EMIFilter

[¢ - main txt
rie Connect to EMI Filter Connect to power
source LISN ) converter input
= e r =5
I
LISN I
] e " Filter
L PR | =1 T °
| T* T
_EM
g’/) oM
A = (’ﬂ
\r "
- ®
e .| n
Common-Mode Capacitors Signal Analyzer
Ceml To set up the circuit for EMI filter simulation and design:
(= A Make sure your circuit works properly without the EMI filter.

- Copy your circuit and paste it into this schematic

- Connect the power converter input to the EMI filter output

% - From the Elements library, choose the LISN block based on

ca your requirement, and replace the one in the schematic
Connect the voltage source to the LISN block input

- Connect the common-mode capacitor labels Cm1, Cm2, .. to
nodes in the circuit, and define the common-mode capacitances

fiee
) B S G (D (2 (|

1. EMI &R+

TEF65E T EMI ZFAE SRR TR X-cap- Y-cap 2 )5, AN sk ol LAEAT 007 BT AFF 90

EMI PRE

AR BUATLE EMI B THEA T EMI IR . T THTEA buck 842 AR A 51 16 B i

O L0 A
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2. NASE

NI B buck A2 e SRR A B 5 T EMI B A4 I R

buck A& e s R U«

Vin=120Vac, Vo=12Vdc, P=250W

C_link=500uF, Lo=53uH, Co=6.5mF

EMI IEFRHE: CISPR22 B 4%

buck AE #2375 A4 S HUE R

- HIRMH T ESR=20mQ

- i % ESR=10mQ

- IJZJFK ESL=5nH

- DhERBRE (BifRZEZ) ESL=20nH

CM A LA E IR

- C_cm1=500pF Cai i IR AR A4 2 [R]D

- C_cm2=500pF Cfi th bl Azt 2 1))

- C_cm3=50pF (#iE D1 BB AR AR 2 6]

- C_cm4=50pF (¢ D1 BIBHARFNEE 2 1))

- C_cm5=100pF (MOSFET Q1 Kk At 2 8]

- C_cm6=100pF (EERE A C_link SR AN 2 [7])

- C_cm7=50pF Cia N\ £k At 2 7))

— C_cm8=50pF (At \H P fUFI 2 [A])

TR, AT RN CM 272 PR A (A 52 IS e o B (1 SR v B VAR )
T TR DA G50 9 S2FR E AR Cans s B iR O, Rt EMI BEIERIRA 07 ZORIAT 7
- EIR

MOSFET Q1 K 2 2 MOSFET #74, DI FEITF WA

FRPE T ER, buck B4 (1 ANE A 100khz. K AT RHECHME (1A IR N 3.
AT PRI P BRI IR N R SR IR S5

R A, 75 EMI BTSRRI AR 2 B, DhEAR e s i (A 2 2 MOSFET 2 IGBT
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AL AR TEATIREN, PMEAEFF ORI EAE di/di I dv/dt RFPE I IE S s b s s 11
REE
EMI BTt EAR ) EMI MEREPEAl AT I LR = AP RS
- ENRGHESHA L EMI JER SRS
- fEZEFH EMI BRSBTS OL RIS AT 0 H . IR IR CM R DM A RIRIE, LA
S CM #1 CM it EMI ARHER B 2 s EMI FRESEZR

- HUT EMI BB BT, AR AT EMI SRS S UL R B UEAT 0 B
2.1. EXRZFESY

FHEAT EMIBR, T HATBL R PR

- f£ PSIM 1, #%] Design Suites>>EMI Design Suite, #RJ5i%#E— ot EMI HLE,
5l Buck Converter (CISPR-22 Class-B). ¥ HILWI N R FIXHERER 1. il
Unpack H4 SCAF 45 BIBRIASCIT 2 . SR R4 B A SOAF R, 1 Bt B S5O0
e JESCAEIE, BUERASCHE IS TR FEARGI, SO B e \temp”
Unpacking Package Files S

Unpack the package file to the following folder:

| C:\temp Chanage Folder...

Unpack | Cancel |

2. FTFF EMI #4}
- XHRIESE, EBAE PSIM H B RAEAR B, G BTN . M S B0 THAR H AN

CIAERIerane 2 i
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Parameter [ PifferentiatMode tMi
Panel Amp_dm_EMI 15

INNODRIVE
. X 551 Y LS
e KA EMIETHEMTITRE EMI 28T 5 Bk 8 ik it
DS EMI Fiter ﬂ - @
EMI Filter .
EMI_filter_enable ]u— ﬂmm .-EMl EMI Filter Design of Buck Converter (CISPR 22 Class-B)
EMI_filter_stage O
Cx B
Cy 100n e
k_leakage_cm [oos o e
R_em Dim )
(R R W - ]
Commaon-Mode EMI
freq_cm_EMI 200k : . =
Amp_cm_EMI a1

Amp_cm EMI_Std [5G35

freq_dm_EMI 200k
o
Amp_dm EMI S [635

Common-Mude Capacitance

C_cm1 S00p
C_om2 500p
C_cm3 )
C_emd 0p
C_ems 100
C_cmb 100p
C_cmi B
C_cmB 0p
C_emg B
C_em10 Alp
C_emtt o
C_em12 50p
C_emia 57
C_emid alp
C_emis S0p

|

Design EMI Filter

=

¢

e
2 5}
E Pesk Curront ads Contrel
Py

— Lo e

b P

o

3. EMI &iH&ER

R EAMRRMANSEOR . HHGE LTS5 EM JEESAHSCHSE Cons /25 H Emi
JEVE AR X AR Y . M HESED . CM FFA AR EMI SRR EIRS 0 (W1 Cem
A1 DM [ fi 72 AR MR M LA K2 EMI FRiEESE S0 o

TEMG R, ZHg L EMI FIZERE EMI XS FIRAE, BEOVEMTEARTT . EAl
WAER P2 53R .

XEFAG], TEZATT PR A .

EMI JEFE#S:

EMI_filter_enable:
EMI_filter_stage:
Cx:

Cy:

6.8u
100n

K_leakage_cm: 0.05
R_cm: 0.1m
KRBT

Freq_cm_EMI: 200k
Amp_cm_EMI: 81

Amp_cm_EMI_Std:

63.6

EHRBRHT -

Freq_dm_EMI:
Amp_dm_EMI:

Amp_dm_EMI_Std:

200k
81.5
63.6

FrgRs CIEEOA R 7
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PETE SKH EMI BT ELRTT R EMI 234 55 B8k a8 Bt

HEEE P

C_cmil: 500P

C_cm2: 500p

C_cm3: 50p

C_cm4: 50p

C_cm5: 100p

C_cmé6: 100p

C_cm7: 50p

C_cm8: 50p

LA B B SR TR I “FEBh” A SRR e B 5 L
2.2. 1EZHFHEM EEENEATETHE

FEAEF EMIJED 3 (EMIJER 30 F=0) MM T, ESMIIRPMASH)E, i
“UETt EMI JEAS 7 FEH DS T R B I A M S HOCHE “parameters-EMILIxt” o WS HOCUHE
B FRE EMI S50 EMI B BRI S

RS AR P RAERT EMI S 8ORAEEH, WFREAH] “ 3t EMIJESES” H2 80 55
JREE E ¥ EMI S50

PiESER G, =AM E D278 CM. DM FIEMIE S, ARG 1E TR R IUT
FFT. ¥ X HEHE 0y 100 kHz, JR¥ Y St E v dB u vV (BfE SIMVIEW , 35|
HEIS>ERN R R ECE, REIESE “FFT 20075 Y KA dBuV SR ” 3&T50D o A “Usin/mikr
fHER” XEHES R “EMIARAE” REITRAGHH LR EMI FRAEZRINENE R e B, Hasim

CISPR 22 B %%, Ui FHs:

CISPR 32/22 (Class B}

100
80

iz P O TP T e irm"-m"vj("' I e T PR YO0 TR RO R }H“

2 NG 00 CACOCAI e R
0
20

ISPR 32/22 (Class B)

: wW\WW“W"M'""1”""'""'W'“’"“.'ﬂ""""‘“""!‘”"\"‘\“"“""”"‘“'“'""’"’”"'"'”l”""‘}”" |ITI“F”‘rwwwll{IWTHI‘[‘W”WI W
2 A A Pt ‘ (B
0 \

-20

ISPR 32/22 (Class B)

100
80

T T R e R AR
|
|

20
0
-20

500k ™ sM 10M s0M 100M
Frequency (Hz)

B 4. BRFERIER

IESARNESE ST (T
IR (AE DB R A A www.innodrivetech.com
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J CISPR 32/22 (Class B)

100

2001
z)

& 5. ﬂs‘.‘s;ﬁ R AT

W& CM 1 DM 15 5 AR MIRIE A,  LLAAHSC S A R EMI ARl HL~F-,  BDFE SIS
PEEAL,  fe A T T EMI BRAE. SRS K A 1 N S AR 1 CommonMode EMI
A1 Differential-Mode EMI #573 . fEH/RGI, e CM WA Y)Y 81 dBuV, fizim DM WS
HLSFA 81.5 dBUV. "B 1#I R A 1E 200kHz 4l . EMI brifEdRIE A 63.6dbuv.

H4h, SR, ik EMI_filter_enable ¥ E 4 1 kI EMI JEB RS . HE—
e EMI B AS, FFEFRMI4A X - Cap MY - Cap HIZ{E . X-Cap {E i34 3 B
T CM HLIZRES SR A5 (1) SR I S BRAE o Y -Cap B 1326 43 32 B T2 b YRS H U 1) 2 4 B2
KA CM HL ) S B 1

BNXEe{E f5, Hifi Design EMI Filter CECiT EMI GRS IEIR LA Hi S80S 5
EMLIxt SCfF. $THFS4L - EMLIxt SCfF, SR)51E#F “giE>>Eor{E” K& CM 1 DM EMI
TR AR A, DI IR e R S EAISL A RSN S E B, 1% X-Cap
1 Y-Cap 14 .

FEAIH, Y - Cap Bk F Cy=100nF, iX 44 500 LA BB T, JEAB LK L_cm=49uH,
JRE L_leakage=2.4uH, VAIRALEH5) CM M 320, 1115 CM B (81dBuV) fE 200kHz
B LT EMI bRt (63.6 dBuV) .

W X - Cap #i£#EH Cx=6.8uF, ] CM LS 11 /E¢ L_leakage=2.4uH & AFE {2 5
1) DM B ZEJ5, 1573 DM M5 (81.5 dBUV)TE 200 KHz [¥1451% R IK-T EMI 457t (63.6 dBUV) .
filn, 4k X-Cap #ik#%y Cx=1.0uF, MAZitE A L_DM=2.5uH HJ4hEE DM HLE S, LA
53U DM 7S, AT SEA KA &t
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ZH B — KRR SR T LURYEZS 52 ) EMI ARvE A Zh1HE T EMI RSB 5, N

PR T it EMIJER A R A AR

2. 3. TFFH EMI /,L,\/ nnEIJI /RT\_ /T'ﬁiﬁ

£ )7 FBETHA EMT BB 83101 DL NI4T 05 . D E58UR, A& CM/DMEMT 155, iR
HART EMT ARAEAKTo WA, WA RS EES PR, HIERELS AR,
LI

M CISPR32/22(Class B)
ol
60
)
20 inll il T T T T A N AR AT i

i 1 ! 1 § |

T TR

20
<40
60
-80
100

DM CISPR 32/22 (Class 8)

EMI CISPR 32/22 (Class B)

100k ™ 10M 100M
Frequency (Hz)

6. /B RIRK 2R IE R AR

3. EMI FIAERY EBIRAE #2311 TR IR

P EMT FOAIE A A FL AL e B v AR LA 7 T ISR s . PRC. BEARAF . 7K
[ 20 FE LR 5 & A G T EMT LA -

3.1. HAETHeEE

NEE/RT Boost #E¥rge it At . 7EMARNR R, JAEREE TRk 160Vde N
N 320Vde HrH, HiEThER A 500W. FFRAHFE A 200kHz . EMI ARk MIL - 461 440V AT EMI

NIE. JER, MIL-461 EMI AroEA B BARSE A 10 kHz.
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EETE: KA EMUETEMTTRE EMI /3BT 5383 8 15T
@ EMI Filter Design of Boost Converter (MIL-461 440V)
parame! ters - EMI td

LISN EMI Filter
parameters - Boost (MIL-461 440V).bt

Vin LISN
T o s

W _asqua1 W
T 3

Signal Analyzer

Commen-Mode Capacitors

e BB

B 7. FETIREFIER

3.2. IhFEREHIE (PFC) kISR

TEEIR T PRC # ¥ g8 B o 7E LA 1, PRC TH R #4286 200Vac Hi N4y 288Vde
Wi, ERINEN 5T6W, FFRBIFE N 200 Tk HHETPibsaiE FCC Class—B H T EMI TAiE.

FrgRs CIEEOA R 7
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@ EMI Filter Design of Power Factor Correction Converter (FCC Class-B)

parameters - EMLtxt
|

LISN EMI Filter
parameters - PFC (FCC Class-B).txt
|
" = =
L L
LI8H zur M :
= | e
¥ siguaa [W
T e )
EMI
DM

CM

™

Signal Analyzer

=]

ommon-Mode Capacitors

Hai G

T Trrrrr+r—

8. NERMKIE (PFC) IT#aet&iR
3.3. #MLH (PSFB) DC-DC ZTHESEFEHR

B~ T PSFB #4025t . EIAR H, PSFB 286 720Vde Hi N4k 400Vde
Wi, UEINEON 30 kW, JFRAIEN 140 Tff. EMI AnifE CISPR 25 4 Z¢H-F EMI iAGE.

EMI Filter Design of Phase-Shifted Full-Bridge DC-DC Power Supply (CISPR 25 Level-4)

}% &
El
T

)

[ -

Common-Mode Capacitors

?

e T

9. BHEEHLIRFIER

IR (AE DB R A A www.innodrivetech.com
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3.4. JKHAREILHEANIRFNEFIRIR

NIRRT K EEE S LIRS AR o £E AR L K REE] 2D HE L AR 25 500Vde
NHEAT M, IREN KL RS AL, TEJE Y 170rad/s, Ak HHAE )y 5Nm, FFIHiZi A 10kHz.
EMI #5:#E CISPR 25 4 Z% T EMI AiE.

EMI Fitter Design of PMSM Drive (CISPR 25 Level 3)

T |E T §
B
i g

2 g

g2 g

[
Ao
Hi‘r
i

;

vma
@
“ Common apaci
I ey I T
""" s T &H
= E{T D o =H
@ H=) . | [
@'ﬂx EH, —H
T & -
i
HED ‘El

10, skHE[E B IRENEEER
3.5. JBFH EMI i&itHiEsR
EMI it B2 4L 7 — AN @ 1 EMT S, fovrH F4E N B O T e g

HLEEIEAT EMT A E 3. FEIEIR TI@ A EMT BB . Rk, A P s
Pt s R SR 1 EEAK) EMT MK e A, HI T EMT FOMAIE (T 5

IR (AE DB R A A www.innodrivetech.com
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&

parameters - EMI.bd
=]
File

EMI Filter Design Template

parameters - main.td
]

File Connect to EMI Filter Connect to power
source LISN — converter input

< in EUT —=

LISN
1 G| qotaen 22
e

W| signal [N
L N

—% oM —
Common-Mode Capacitors signal Analyzer
Cm1 1
Cm2|
To set up the circuit for EMI filter simulation and design:
cms : - Make sure your circuit works properly without the EMI filter.
- Copy your circuit and paste it into this schematic.
e - Connect the power converter input to the EMI filter output.
™ - From the Elements library, choose the LISN block based on
ry
Cma cap your requirement, and replace the one in the schematic.
] - Connect the voltage source to the LISN block input.
- Connect the common-maode capacitor labels Cm1, Cm2, .., to
ok nodes in the circuit, and define the common-mode capacitances.
-
— 1

& 11, @M EMI &R

4. 5EANEKAHR
INRETE T AL EZER, 7RI TR B S BiE BIA VR, IR T
e
M4 : infor@innodrivetech. com
®dk: http://www. innodrivetech. com
BIE AAS: Power Simulation

B2, BUEEMERE.
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