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INFORMATION ABOUT THE WEBINAR

You are muted during the webinar.
However, you can ask us questions using the chat function.

Duration of the presentation 30 Min
Q&A: 10 — 15 Min

Any questions?
No problem! Email us digital-we-days@we-online.com

Please help us to optimize our webinars!
We are looking forward to your feedback.

On our channel Wurth Elektronik Group
And on Digital WE Days 2023 YouTube Playlist
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https://www.youtube.com/playlist?list=PLZJdRX1BvL0zb7pTrVCQrXDdeNECNvwv7

AGENDA

Introduction to EMC

= Road to compliance N
= Applicability of the EMCD 2014/30/EU =
= EMC Measurements and Standards
= Placement of Input filter components: Design tip
= \Wurth Elektronik EMC Lab Service
= >
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INTRODUCTION TO EMC
What is EMC ?

Ability of an equipment or a system

= to function satisfactorily in its
electromagnetic environment

= without introducing intolerable

electromagnetic disturbances to
anything in that environment.

LIVE AND LET OTHERS LIVE
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INTRODUCTION TO EMC

New Approach / New Legislative Framework

NLF: Adopted in 2008

Improve the internal market for goods

Strengthen the conditions for placing a wide
range of products on the EU market

Measures to improve market surveillance and
boost the quality of conformity assessments

Clarifies the use of CE marking
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INTRODUCTION TO EMC

New Approach Directives

NLF - ->-> 22 New Approach Directives
EMCD (Directive 2014/30/EU)
RED (Directive 2014/53/EU)

LVD (Directive 2014/35/EU)
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EU-Konformitatserklarung
EU-Declaration of Conformity

e WURTH

Wireless Ladeplatte Ergopower PAD | & Il

Art. 0827 940 991, 0827 940 992

Wir erklaren hiermit, dass die oben beschriebenen
Ladeplatten Ubereinstimmen mit den Bestimmungen der
EU-Richtlinien 2014/53/EU, 2011/65/EU, 2009/125/EG

Die Ladeplatten entsprechen den harmonisierten Normen

ETSI EN 301 489-1 V2.2.1 (2019-03)
ETSI EN 301 489-3 V2.1.1 (2019-03)
ETSIEN 303417 V1.1.1 (2017-09)
EN 50384:2010

EN 60950-
1:2006+A11:2009+A1:2010+A12:2011+A2:2013
EN 55032:2015

EN 55035:2017

EN 61000-3-2:2014

EN 61000-3-3:2013

EN 62368-1:2014+A11:2017

(EU) 2019/1782

Warth International AG

Aspermontstrasse 1
CH-7004 Chur
SWITZERLAND
{&:'d R S5ie!
Chur, 12.05.2020 Managifg|Director

Wireless charging plate Ergopower PAD | & Il

Herewith we declare that the above mentioned charging
plates are manufactured in accordance with the requirements
of Council Directive 2014/53/EU, 2011/65/EU, 2009/125/EC.

The charging plates correspond to the harmonised
standards.

ETSIEN 301 489-1 V2.2.1 (2019-03)
ETSIEN 301 489-3 V2.1.1 (2019-03)
ETSIEN 303 417 V1.1.1 (2017-09)
EN 50364:2010

EN 60950-1:2006+A11:2009+A1:2010+A12:2011+A2:2013
EN 55032:2015

EN 55035:2017

EN 61000-3-2:2014

EN 61000-3-3:2013

EN 62368-1:2014+A11:2017

(EU) 2019/1782

- R

S

Tommy Neininger
Product Manager Lighting / Installation

WE




ROAD TO COMPLIANCE

Role of Harmonised standards in achieving compliance

All essential Applicable essential Specifications to
requirements (ESRs) requirements to be comply with
given in legislation complied applicable ESRs
ESR1 XXXXX ESRT xXXXX Harmonised standard and
Presumption of reference published in
ESR2 xxxxx conformity OJEU
ESR3 xxxxx ESR3 xxxxx ESR1 xxxxx covered
ESR3 xxxxx covered
ESRA 000X Risk assessment by
ESR5 xxxxx the manufacturer
ESR6 xxxxx ESR5 xxxxx
No presumption of Other specifications than
ESR7 xxxxx conformity harmonised standards or

direct application

ESR8 xxxxx ESR7 xxxxx

Publications Office (europa.eu)

DIGITAL WE DAYS
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https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52022XC0629(04)

EXAMPLE

Essential requirements defined in EMCD 2014/30/EU
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General requirements

Electromagnetic

Interference

Electromagnetic

Conducted Emission

Radiated Emission

Susceptibility

Conducted Immunity

Radiated Immunity

For fixed installations

Good engineering
practices

General requirements




APPLICABILITY OF THE EMCD

Which provisions should be applied?
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Contains
electrical/electronic
parts ?

Product excluded?

EMC covered by
other Union

legislation?

Inherently benign

equipment?

Next slide

19 December 2018

Guide for the EMCD (Directive 2014/30/EU)A



APPLICABILITY OF THE EMCD
Which provisions should be applied?

Component or

Finished appliance Combination* Installations

sub-assemblies

Intended for Intended to be used

incorporation into an permanently at a

apparatus ? predefined location?

Mobile

Installations

By the end user

Intended for the end

user?
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19 December 2018 *Combination of finished appliances made
Guide for the EMCD (Directive 2014/30/EU)A commercially available as a single unit

DIGITAL WE DAYS
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APPLICABILITY OF THE EMCD
Which provisions should be applied?

Intended for

incorporation into a J

particular fixed

installation?

Otherwise

commercially

available?

Manufacturer’'s choice

v v ' I
19 December 2018
Guide for the EMCD (Directive 2014/30/EU)A
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CONFORMITY ASSESSMENT

Conformity assessment procedure for apparatus

EMC assessment of apparatus
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applicable
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[ Annex I
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CE marking
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19 December 2018
Guide for the EMCD (Directive 2014/30/EU)



EMC MEASUREMENTS

EMC Pre-compliance measurements

Design Process Concept

EMC Process SOl elEr

EMC impact
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EMC Design
Review

Prototype

Pre-
Compliance
testing

Wourth Elektronik
EMC Lab Service

Pre-
Production

Production

Compliance

testing




EMC STANDARDS

Classification

15|

Basic EMC Standards

General and fundamental rules for EMC performance assessment

Reference document for Generic and Product Standards
No prescribed limits or performance specifications

Methods and guidance on how to generate limits

i

Generic EMC Standards Product/Product family Standards
= Specify the essential EMC requirements and test procedures = Defines specific EMC requirements, test procedures, conditions and
for products / systems intended for operation in a particular limits for particular products / systems / installations

environment

= Define limits and reference to the test procedures

DIGITAL WE DAYS
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INTRODUCTION TO EMC
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DC DC Buck converter example

Magl3C power module
WE PN: 171032401

6-24 VIN

5-24 VVOUT
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fo,: 500 kHz

NOUT

68:H

—
o, 3 L0F, SN

I

3 4
-
- - -
3 < o - B Dar sV =03 — -
o, SO0 T0uF, 16V | 10a¥, 16V
.b
4’” l ¢z
o
T . l

1 6 DIGITAL WE DAYS
OCTOBER 19, 2023

. UOUT_GND

C4 C5 ce co®

N = T
1l

me =m
RLE® —cs8 'y vey
R2 1 OO

R3 RS R4

i@
TP_UOUT
5UOUT 3A



INTRODUCTION TO EMC

EMC Pre-compliance measurements

Magl|3C power module
Receiver | [@
RBW (CISPR)Y 9 kHz MT 10 ms ENYZ216.TDF WE pN 171032401
|* Input AC Attt 10 d& Preamp OFF Step TD Scan ENYZ16 L1 VIN = 2[|. V
Level dBuv Frequency 150.0000 kHz Vour =12V
e KD R T SR lour =3 A
Average 6.76 | 20 40 60 80 100 f.,, = 500 kHz
Scan O11Pk Clrw@2av Clrw
L - All peaks
70 dBpy
-” 46dBuV above
| 60 dB — 30 dBpV
L 4RSS
30 dopy—————— T
30 dE.|;.|U E T C, L Cn Cy
20 degpi e — E -
T T T | O e I O O -
1 dyy— RN A it
rvtmrird il R
u] dBl.I‘:; :
. RS | R R R I | Cp: 2 X 4.7 pF Ceramic near to Lg
Start 150.0 kHz Stop 30.0 MHz . .
[ T rr—T y Ce 2 x 4.7 pF Ceramic near to L¢

L¢: 6.8 pH unshielded

DIGITAL WE DAYS
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INTRODUCTION TO EMC

EMC Pre-compliance measurements

Receiver |

=

RBW (CISPR) 9 kHz ™MT 10 ms ENY216.TDF
Input AC Att 10 de Preamp OFF Step TD Scan ENYZ216 L1

Level dBpv Frequency 30.0000000 MHz
-20 O |
Average 6.57 | __100)
Scan O1Pk Clrw@2aw Clrw -
‘ L 10 MHz i
™ A S S ] '
e 37.dBy
Jj 60 By ——— j/!{/’
= A
| o ﬁ.;ﬂ,c‘: P e
30 dBp : — 1"
20 BV .
10 dE"iN ! :“'I. h
0 dBpy : .
: ! TF|
Start 150.0 kHz Stop 30.0 MHz
]_[ Measuring... GRCRCRCED y
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Magl3C power module
WE PN: 171032401
Viy=24\V
Vour= 12V
loyr=3A

All peaks
below
30 dBpV

F., =500 kHz

Cin: 2 X 4.7 pF Ceramic away from L
Cq 2 x 4.7 puF Ceramic away from L
L¢: 6.8 pH unshielded




INTRODUCTION TO EMC

EMC Pre-compliance measurements

Receiver | l':%-l

RBW (CISPR) 9 kHz ™T 10 ms EMY216.TDF
Input AC Att 10 dB Preamp OFF Step LIN EMvZ2161L1
Level dBpv Frequency 10.1700000 MHz Magl>C power module
T | ' ' ' ' ' ' ' ' WE PN: 171032401
Average 6.24 %o 40 e a0 100 Viy=24V
Scan O1Pk Clrw@2aw Clrw - VOUT =12V
IR e | loyr=3A
’ L : : R R N : F., = 500 kHz
T ] [Alpeaks .
|60 dey——r e S : i ; above
RNy %d | RN 30 dBpV
mewm—— T A 1
g PPt SRR Rt L W Pl
S B 1 B I I TR R N e SRR
PRV B S o R /N
| I I | 1o e
20 dBpv : T T s ; f i I i o
simosnaody par i MJM
| ST L B R s e A e L
q dBI—I‘:‘; ------- T--l
: ! : E i TF :
Start 150.0 kHz Stop 30.0 MHz | Cin: 2 X 4.7 pF Ceramic near to L¢
I Measuring...  GHENNNNED / Cy: 2 x 4.7 pF Ceramic near to L;
L¢: 6.8 pH shielded
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INTRODUCTION TO EMC

EMC Pre-compliance measurements

Receiver |

=

RBW (CISPR) O kHz M™T 10 ms ENV216, TDF
Input AC Attt 10 d& Preamp OFF Step TD Scan ENVE16 L1
Level dBpv Frequency 30.0000000 MHz/
20 o3
Average 8.81 TN __100)
Scan O1Pk Clrw@2aw Clrw -
' i L i 1 L1MHz i P 10MHz :
70 geuy—————————— 32 dB\/ — i
B ————— |
T // I S e
ey AN S N 4 PP L M N il LLT TR i
o E":J\* : : _/ Lo o : N 1 :
| | ST o IR S '
3uda|:m =1 - o | | R R Y By
20 o = R S
v et NN PTANT )
H : : : AT IPEHAT LN LR N I Y AL
e A e IR ! Pt A
0 By : ——tnes semninetl
' TH

Start 150.0 kHz

Stop 30.0 MHz

I

Measuring...
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N
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Magl3C power module
WE PN: 171032401
V=24V
Vour=12V

All peaks
below
30 dBpV

loyr=3 A
F..,, = 500 kHz

Cin: 2 X 4.7 pyF Ceramic away from L
Cq: 2 x 4.7 pF Ceramic away from L¢
L¢: 6.8 pH shielded




INTRODUCTION TO EMC

Placement of input filter components; possible options

Cinr G near to L¢

Move L; downward

DCDC converter DCDC converter

Power module Power module

Gy G away from L, Move L; upward

DCDC converter
Power module

Cs, II Crm C|N2 DCDC converter

Power module

+“—> <—>
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WURTH ELEKTRONIK EMC LAB SERVICE

Shielded room

Conducted Emission:
= 9kHz — 30MHz

Conducted Immunity:
= 150kHz — 250MHz

EFT/Burst
= |[EC 61000-4-4; Burst upto 5.5kV

Surge
= |[EC61000-4-5; Suge upto 5kV

ESD
= |EC 61000-4-2 upto 16,5kV
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WURTH ELEKTRONIK EMC LAB SERVICE

Fully Anechoic room

Fully Anechoic Chamber 3m

Radiated Emission:
= 30MHz - 26GHz

Radiated Immunity:
= 80MHz - 6GHz
= Field strengths upto 20V/m

Email: emc.lab@we-online.de

we-eisos_broschuere_emv-labor_210x297 _de_screen.pdf (we-online.com)

DIGITAL WE DAYS
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https://www.we-online.com/files/pdf1/we-eisos_broschuere_emv-labor_210x297_de_screen.pdf
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Questions . CZ)

& Answers

We are here for you now!
Ask us directly via our chat or via E-Mail.

digital-we-days@we-online.com
Ahsan.Abbasi@we-online.de



