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DEMO EVAL BOARD

Conducted emissions without filters
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FILTER DESIGNER
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From lab to desk
in seconds with

WURTH
ELEKTRONIK

EXPERT

PARAMETERS

EXPERT

EMI Filter Designer for differential mode:

SELECTION AND SIMULATION

Filter Designer

SUMMARY

< Design Tools
Use this application to design a discrete electronic EMI filter for conducted differential noise, for example from your DC-DC converter, and evaluate the realistic
) ‘ o=t
E.v. e F'teruesgner% = response based on real components.
‘Pii Impedance Finder for PCB Ferrites .a."“ PI’OjECt'S Title: TDpCllOg'lf:
Pulse Current for PCB-Ferrites ﬁ’ “ Title . )
My EMI Filter project 1 L1 L1
o N p o o =N o fo! L p ™ 0
H | J— J— c1 1 J— ch_
Input parameters: o T a o T o 5 T =
Operating voltage Operating current )
12V 0.5A O« OF O #
Load / LISN impedance Moise source impedance
500 0.10Q
L L2 L1 L2 L1 L2
Cut-off frequency 1 I c1 I czI C1 I C2I
SySt@VV\ lW\pedaV\ce 1S Attenuation at Frequency O _ O e Lt O & it L1101
R -Filter 4th-Order LC- 4th-Order CL-C
important for power 35d8 350 kHz

transfer

Input parameters determine Advanced v

recommended topology
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IE‘ ELaiTa EXPERT Filter Designer =

ELEKTRONIK

PARAMETERS SELECTION AND SIMULATION SUMMARY GET SUMMARY >

My EMI Filter project
Insertion Loss

H 10.0dB
330 nH 0.00 dB
-10.0 dB
_m_o -20.0 dB
O -30.0 dB
-40.0 dB
-50.0 dB
— 1.00 kHz 10.0 kHz 100 kHz 1.00 MHz 10.0 MHz S“/vu,((atloy\ Wltk
— o1
56.0 pF
Selected real real
| ti d
components S O nput Impedance components
\' J_
c1 56.0 uF 63.0V 3.90mQO =2
T
— ST i 800 mA 01600 100 kHz 100 kkz 1.00 MHz 10.0 MHz
Details
Output Impedance
Calculated C1 Capacitance Insertion Lass 40.0dBO
30.0 dBO User Zload/lisn=50 Output
w83 pF 4.3 dB@350 k 0.0dBO ardfan= . .
83y 443 dB@350KH2 o Zoad/lisn=0 impedance (s
0.00 dBO Zload/lisn=0
Calculated L1 Inductance 0.0 dB0 i Zload/lisn=1 .
-20.0 dBO Zload/lisn=10 lW\POV‘taV\t FOV
261 nH 1.00 kHz 10.0 kHz 100 kHz 1.00 MHz 10.0 MHz stabih'ty Wltl’\
SMPS

. . @ The component selection is based on the ideal component model. The filter details and response chart:
Achieved attenuation at N _ _ _ __ _
parasitics of the real compaonent equivalent model. Tip: If the required attenuation is not achieved, reduce ff

frequency, select the next bigger component value or manually select a component.

Calculated ideal

components .
P frequency with real

components

SIMPLIFY FILTER CALCULATION AND SELECTION WITH REDEXPERT EMI FILTER DESIGNER

7 | DIGITAL WE DAYS | ROS | 06.10.2023




c1

56.0 uF
C O
c _|J: 56.0 pF 630V 390 mn
L1 e 3300H 800 mA 01600
:ULEE:()MK EXPERT Filter Designer
Details
Colcubaterd €1 Capacitanc Insertion Loss PARAMETERS SELECTION AND SIMULATION SUMMARY GET SUMMARY >

& HIGHLIGHTED ITEM REPLACES C1 ADD MORE

Insertion Loss

c@s.oov Assy Footprint Att@200 kHz
Choose another
d d EEETT 800 mm’ -229dB
recommendae >
v 47.0 pF 338pF SMT 2.10 mQ) 100V 8.00 mm* 2.50 mm 85.0°C -23.1dB .
COW\}OOl/\eV\t 1.00kHz 10.0 kHz 1.00 MHz 10.0 MHz
e 47.0 uF 373pF SMT 2.26 mi) 160V 8.00 mm* 2.50 mm 85.0°C -260dB
g 33.0pF 33.0pF THT 4.90 mQ 63.0V 785 mm* 10.0 mm 105 *C -24.1dB Impedance
33.0pF 330pF THT 5.20 mi} 63.0V 785 mm 10.0 mm 125°C -26.4 dB

10.0 kHz 1.00 MHz 10.0 MHz

Inspect DC-bias
capacitance and other

Output Impedance

parameters Compare achieved - s Zoaieso
== Zload/lisn=0
att@l/\b{ atl'OV\ == Zload/lisn=0.1

= Zload/lisn=1
== Zload/lisn=10
10.0 kHz 100 kHz 1.00 MHz 10.0 MHz

@ The component selection is based on the ideal component model. The filter details and res
include parasitics of the real component equivalent model. Tip: If the reguired attenuation i
achieved, reduce the cutoff frequency, select the next bigger component value or manually

component.
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SELECTION AND SIMULATION

ﬂ.L@&-“IUHI:

Atti D350 kHz

WURTH

m 125°C -41.%dB ELEKTRONIK

Y Rated Voltage = [5.00 V,3.00 kV]

Adding Filters

Capacitance = [47.0 pJF,220 pF]

Assembling Technology = SMT

EXPERT

Add selected parts

to simulation

Components

D 2 SELECTED TO FILTER DESIGNER <3

Footprint
Add a pa? t Y Part Number v
86506014200347.0pF SMT 220 630V WCAP-ASLL 550 mm 105 °C -55.04C 06100 28.1 mm?* 5.30 mm 530 mm
FV-OVV\ co W\]O (ete Y Capacitance =
’ p
p [0} V‘tFO ([ [0} Between fAnd 865060143004 100 pF WCAP-ASLL
47 UF 220 pF
{_J (| 865060143005 150 pF MT 220 630V WCAP-ASLL 550 mm 105 °C -55.0C 0.4300 436 mm'* 650 .60 mm
Y Assembling Technology (| 865060145006 220 pF MT 22.0% 630V WCAP-ASLL  7.70mm 105 °C -55.0°C 02510 436 mm'* 660 mm £.60 mm
SMT
(| 865060243003 47.0 pF MT 19.0% 100V WCAP-ASLL 550 mm 105 °C -55.0°C 03300 436 mm'* 650 £.60 mm
|:| Screw Type
[ snap-in (| 865060243004 100 pF MT 19.0% 100V WCAP-ASLL 550 mm 105 °C -55.0°C 0.4800 436 mm* 660 mm £.60 mm
O 1
S b\ 1 tb\ d 865060243005 150 pF MT 19.0% 100V WCAP-ASLL 550 mm 105 °C -55.0°C 0.4900 436 mm'* 650 £.60 mm
; Y Rated Voltage ~ ,
custom frilters O 865060245006 220 pF MT 19.0% 100V WCAP-ASLL  7.70mm 105 °C -55.0°C 03770 436 mm* 660 mm £.60 mm
Between And
5V 3 kv
O 865060343006 47.0 pF MT 16.0 160V WCAP-ASLL 550 mm 105 °C -55.0°C 03580 436 mm'* 650 £.60 mm
¢ —0
O 865060343005 100 pF MT 16.0% 16.0V WCAP-ASLL 550 mm 105 °C -55.0°C 0.2000 436 mm* 6.60 mm 6.60
W Product Series v
M QEENENTLEANE 1EA 1T caT 12 na 1A WIFRD_AE! L T AnE o _EEAr nI720 £ & e : £ &R e £ &N mm -
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Print result to
paper or PDF

i EXPERT Filter Designer

PARAMETERS SELECTION AND SIMULATION SUMMARY

Circuit Schematic Specifications Edit Simulation Responses

IR "My EMI Filter project”

Insertion Loss Input Impedance
c1 TYPE: CL 10.0dB -10.0 dB0
Wop: 5.00V

lop: 200 mA -20.0 dBO
LOAD / LISN IMPEDANCE: 50.0

0.00 dB
NOISE SOURCE IMPEDANCE: 100 m( -30.0 dBQ

ILOSS -229 dB[@200 kHz

-40.0 dB0

0.0 dB
W ADD -50.0 dBO

Order Code Value Properties Qty -60.0 dBQ)

Bill Of Materials

-20.0 dB 1.00 kHz 10.0kHz 100 kHz 1.00 MHz 10.0 MHz
885012109003 47.0 pF Assembling Technology = SMT 1
Capacitance = 47.0 uF
Rated Voltage = 6.30 V 30.0 4B Output Impedance
Add Pth tO Height = 2.50 mm 40.0dBO

basket for free .+ uomerin 220nH  Inductance = 220 nH 1 oo

Rated Current = 900 mA -40.0 dB 20.0 dBO
SaW\P(CS or = User Zload/lisn=
R R 10.04d80 w=_ 7load/lisn=0
sending via R -

-50.0 dB

c(l'pboard -10.0 4B

Zload/lisn=10

-60.0 dB -30.0 dB0

1.00 kHz 10.0 kHz 100 kHz 1.00 MHz 10.0 MHz 1.00 kHz10.0 kHz 100 kHz1.00 MHA 0.0 MHz
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EMI FILTER DESIGNER

Demo eval board

2 O | [ Evalustion Boards MagPC-VDRL x | [ 178021501 palf % | [@ Aluminum Electrolytic / Aluminu: X | [ Filter Designer - REDEXPERT x |+ - = &5
<& G ] https://redexpertwe-online.com/we-redexpert/en/#/emifd-embedded [2a] A ¥ © (o] {3 [D {g R s | h
B3 WEStwriseite [0 REDEXPERT (M5 WiEshore [E WESpace -Thedat.. [I§ Warth ElektonikTr. G Geogle [ Weitere Faveriten @
WORTH . .
ELEKTRONIK EXPERT Filter Designer &
SELEC LATION SUMMARY
Circuit Schematic Specifications Edit Simulation Responses
"178021501_800kHz" +
u
e Insertion Loss Input Impedance
TYRE: (L 500480
= o Vep: 260V
P | S lop: 2.00 A 0B
LOAD / LISN IMPEDANCE: 1000 30080
NOISE SOURCE IMPEDANCE: 100 mQ
ILOSS -19.3 dB(@80.0 kHz 004d8 0.0den
Bill Of Materials = ADD 100dsa
0048
# N..  Order Code Value Properties Qty
-300dBn
1 [} 885012209071 2.20pF  Assembling Technology = SMT 1
Capacitance = 2.20 pF S00d8 50.0dB0
Rated Voltage = 100V 1.00 kHz 10.0 kHz 100 kHz 1.00 MHz 10.0 MHz
Height = 2.50 mm
2 TLLTTE12 220 ductan -s004de
2 L1 744776122 220pH  Inductance 1 Output Impedance
Rated Currel
90,0480 ;
70048
700480 \
s00ds so0dEn = User Zload/lisn=
= Zload/lisn=0
300480 — Zload/lisn=0.1
— Zload/l
0.0den Zload/lisn=10
-110d8
-10.0den
(]
-1304d8 -300dBn 2
00 kHz 10.0 kiiz 00 kHz 00 MHz 10.0 MHz 00kHz 10.0kHz 100 kHz .00 MHz 10.0 MHz o
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DEMO EVAL BOARD

Conducted emissions with filters
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