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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 Würth Elektronik Group
And on  Digital WE Days 2023 YouTube Playlist

DIGITAL WE DAYS
OCTOBER 19, 2023

https://www.youtube.com/playlist?list=PLZJdRX1BvL0zb7pTrVCQrXDdeNECNvwv7
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AGENDA

 Introduction to EMC

 Road to compliance

 Applicability of the EMCD 2014/30/EU

 EMC Measurements and Standards

 Placement of Input filter components: Design tip

 Würth 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
https://emc.nict.go.jp/general/images/img_general_e.jpg
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INTRODUCTION TO EMC 

NLF: Adopted in 2008

New Approach / New Legislative Framework 

 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

DIGITAL WE DAYS
OCTOBER 19, 2023
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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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ROAD TO COMPLIANCE
Role of Harmonised standards in achieving compliance

Publications Office (europa.eu)

All essential 
requirements (ESRs) 
given in legislation  

Applicable essential 
requirements to be 
complied

Risk assessment by 
the manufacturer

ESR1 xxxxx

ESR3 xxxxx

.

.

ESR5 xxxxx

.

ESR7 xxxxx

ESR1 xxxxx

ESR2 xxxxx

ESR3 xxxxx

ESR4 xxxxx

ESR5 xxxxx

ESR6 xxxxx

ESR7 xxxxx

ESR8 xxxxx

Presumption of 
conformity

No presumption of 
conformity

Specifications to 
comply with 
applicable ESRs

Harmonised standard and 
reference published in 

OJEU

ESR1 xxxxx covered
ESR3 xxxxx covered

Other specifications than 
harmonised standards or 

direct application

DIGITAL WE DAYS
OCTOBER 19, 2023

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52022XC0629(04)
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EXAMPLE
Essential requirements defined in EMCD 2014/30/EU

Es
se

nt
ial

 re
qu

ire
m

en
ts

 

General requirements

Electromagnetic 
Interference

Conducted Emission

Radiated Emission

Electromagnetic 
Susceptibility

Conducted Immunity

Radiated Immunity

Specific requirements For fixed installations

Good engineering 
practices

General requirements

DIGITAL WE DAYS
OCTOBER 19, 2023
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APPLICABILITY OF THE EMCD
Which provisions should be applied?

19 December 2018
Guide for the EMCD (Directive 2014/30/EU)A

Contains 
electrical/electronic 

parts ?

Product excluded?

EMC covered by 
other Union 
legislation?

Inherently benign 
equipment?

Start

Ex
clu

de
d 

fro
m

 th
e E

M
CD

Next slide

NO

YES

YES

YES

YES

NO

NO

NO
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APPLICABILITY OF THE EMCD
Which provisions should be applied?

19 December 2018
Guide for the EMCD (Directive 2014/30/EU)A

Intended for 
incorporation into an 

apparatus ?

By the end user

Intended for the end 
user ?

Component or 
sub-assemblies

Ex
clu

de
d 

fro
m

 th
e E

M
CD

NO

YES

NO

YES

YES NO
NO

Finished appliance Combination* Installations

YES

APPARATUS

Intended to be used 
permanently at a 

predefined location? 

Mobile 
Installations

FIXED INSTALLATION

YES

*Combination of finished appliances made 
commercially available as a single unit

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

19 December 2018
Guide for the EMCD (Directive 2014/30/EU)A

Intended for 
incorporation into a 

particular fixed 
installation?

Otherwise 
commercially 

available?

YES

NOYES

NO

APPARATUS

Manufacturer’s choice

FIXED INSTALLATION

EMCD Provisions for apparatus
EMCD Provisions for apparatus intended for 

incorporation into a particular fixed installation and 
otherwise not commercially available

EMCD provisions for fixed installations

DIGITAL WE DAYS
OCTOBER 19, 2023
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CONFORMITY ASSESSMENT
Conformity assessment procedure for apparatus

19 December 2018
Guide for the EMCD (Directive 2014/30/EU)

Guidelines for the 
Notified body

Guidelines for the 
manufacturer

Path 1

Path 2

Path 3

Must contain a risk 
assessment

DIGITAL WE DAYS
OCTOBER 19, 2023
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EMC MEASUREMENTS 
EMC Pre-compliance measurements

Concept Design Prototype Pre-
Production Production

Consider 
EMC impact

EMC Design 
Review

Pre-
Compliance 

testing

Compliance 
testing

Design Process

EMC Process

Würth Elektronik
EMC Lab Service 

DIGITAL WE DAYS
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EMC STANDARDS
Classification

Product/Product family StandardsGeneric EMC Standards

Basic EMC Standards

 Defines specific EMC requirements, test procedures, conditions and 
limits for particular products / systems / installations

 Specify the essential EMC requirements and test procedures
for products / systems intended for operation in a particular
environment

 Define limits and reference to the test procedures

 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

DIGITAL WE DAYS
OCTOBER 19, 2023
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INTRODUCTION TO EMC 
DC DC Buck converter example

MagI3C power module
WE PN: 171032401 

6-24 VIN
5-24 VOUT
IOUT : 0-3 A 

fsw : 500 kHz

DIGITAL WE DAYS
OCTOBER 19, 2023
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INTRODUCTION TO EMC 
EMC Pre-compliance measurements

CIN: 2 x 4.7 µF Ceramic near to Lf
Cf: 2 x 4.7 µF Ceramic near to Lf

Lf: 6.8 µH unshielded

MagI3C power module
WE PN: 171032401   

VIN = 24 V 
VOUT = 12 V
IOUT = 3 A 

fsw = 500 kHz

All peaks 
above 
30 dBµV

C1 Cf1 Cf2 Lf CIN

1

CIN

2

46dBµV

DIGITAL WE DAYS
OCTOBER 19, 2023
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INTRODUCTION TO EMC 
EMC Pre-compliance measurements

CIN: 2 x 4.7 µF Ceramic away from Lf
Cf: 2 x 4.7 µF Ceramic away from Lf

Lf: 6.8 µH unshielded

MagI3C power module
WE PN: 171032401   

VIN = 24 V 
VOUT = 12 V
IOUT = 3 A 

Fsw = 500 kHz
37 dBµV All peaks 

below 
30 dBµV

C1 Cf1 Cf2 Lf CIN1 CIN2

DIGITAL WE DAYS
OCTOBER 19, 2023



19

INTRODUCTION TO EMC 
EMC Pre-compliance measurements

CIN: 2 x 4.7 µF Ceramic near to Lf
Cf: 2 x 4.7 µF Ceramic near to Lf

Lf: 6.8 µH shielded

MagI3C power module
WE PN: 171032401   

VIN = 24 V 
VOUT = 12 V
IOUT = 3 A 

Fsw = 500 kHz
38 dBµV All peaks 

above 
30 dBµV

C1 Cf1 Cf2 Lf CIN1 CIN2

DIGITAL WE DAYS
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INTRODUCTION TO EMC 
EMC Pre-compliance measurements

CIN: 2 x 4.7 µF Ceramic away from Lf
Cf: 2 x 4.7 µF Ceramic away from Lf

Lf: 6.8 µH shielded

MagI3C power module
WE PN: 171032401   

VIN = 24 V 
VOUT = 12 V
IOUT = 3 A 

Fsw = 500 kHz32 dBµV
All peaks 
below 
30 dBµV

C1 Cf1 Cf2 Lf CIN1 CIN2

DIGITAL WE DAYS
OCTOBER 19, 2023
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INTRODUCTION TO EMC 
Placement of input filter components; possible options

C1 Cf1 Cf2

Lf

CIN1 CIN2

C1 Cf1 Cf2 Lf CIN1 CIN2

C1 Cf1 Cf2

Lf

CIN1 CIN2C1 Cf1 Cf2 Lf CIN1 CIN2

CIN, Cf near to Lf

CIN, Cf away from Lf

Move Lf downward

Move Lf upward

bad better

betterbetter

DCDC converter 
Power module 

DCDC converter 
Power module 

DCDC converter 
Power module 

DCDC converter 
Power module 

DIGITAL WE DAYS
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WÜRTH ELEKTRONIK EMC LAB SERVICE
Shielded room

Conducted Emission:
 9kHz – 30MHz

Conducted Immunity:
 150kHz – 250MHz

EFT/Burst
 IEC 61000-4-4; Burst upto 5.5kV

Surge
 IEC 61000-4-5; Suge upto 5kV

ESD
 IEC 61000-4-2 upto 16,5kV

DIGITAL WE DAYS
OCTOBER 19, 2023
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WÜRTH ELEKTRONIK EMC LAB SERVICE
Fully Anechoic room

Fully Anechoic Chamber 3m

Radiated Emission:
 30MHz – 26GHz

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

we-eisos_broschuere_emv-labor_210x297_de_screen.pdf (we-online.com)

Email:  emc.lab@we-online.de

DIGITAL WE DAYS
OCTOBER 19, 2023

https://www.we-online.com/files/pdf1/we-eisos_broschuere_emv-labor_210x297_de_screen.pdf


24

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

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

Questions
& Answers

DIGITAL WE DAYS
OCTOBER 19, 2023


