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EMC Solutions for Off-Board
Electric Vehicle Charging Equipment

The fast adoption of electric vehicles (EV) brings with it
an increased demand for charging stations. At Schaffner,
we have been ahead of this trend for several years with
products in charging stations around the world — operat-
ing different standards and supporting AC and DC
charging. New products from Schaffner are continuously
launched on the market as an even better fit for growing
EMC requirements in this area.

The electromagnetic compatibility (EMC) is substantial
when developing electric vehicle supply equipment
(EVSE) like charging stations or wall boxes. Manufactur-
ers have to ensure that the EVSE does not generate elec-
tromagnetic interferences (EMI) that can disturb other
electronic devices or systems. To maintain proper in-
teroperability between the various associating systems
(like battery charging systems for EV, battery storage and
PV installations) EMC/EMI topics need to be considered
carefully, otherwise the expected service levels cannot be
guaranteed.
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EV Charging Types
The main types of charging stations are as follows:

AC Charging Stations

AC charging stations provide power to the vehicle's
onboard charger (typically 11 kW), which converts the
AC power into DC power to recharge the vehicle's bat-
tery.

DC Fast Charging Stations

DC fast charging stations provide high-power DC elec-
tricity directly to the vehicle's battery, bypassing the on-
board charger up to several 100kW

DC Wallbox

Wallboxes (AC or DC system) are becoming increasingly
common in residential areas, workplaces, public parking
lots, and other locations where EVs are likely to be parked.
AC wallboxes typically deliver power levels from 3.6 kW to
11 kW, while DC wallboxes deliver power levels from 11 kW
up to 30 kW or more, allowing very short charging times.

Vehicle-to-Grid (V2G)

Vehicle-to-Grid is a technology that allows electric vehi-
cles to not only consume electricity but also to feed elec-
tricity into the grid. V2G and other bidirectional charging
standards like V2L (Vehicle-to-load) or V2H (Vehi-
cle-to-home) offer the potential to play a significant role
in the transition to a more sustainable and resilient ener-
gy system.
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Relevant EMC/EMI Standards and Limits

Compliance with these standards ensures that an EVSE
does not interfere with other electronic devices or sys-
tems, and that it is unaffected by external electromag-
netic disturbances.

The following are the main EMC relevant standards to EV
charging equipment:

IEC 61851-21-2 - defines the EMC requirements for
off-board electric vehicle charging equipment communi-
cation.

FCC Part 15 - is the applicable EMC standard for North
America

GB/T 18487.2 - is the applicable EMC standard for China.

The limit values differ depending on the use of the devic-
es in the industrial area (Class A) and the residential area
(Class B). Also, the rated power of the charging system is
relevant. For further details, please see Schaffners EMC
Application Note from 2023.

Additionally, to be considered are the safety regulations
like IEC 61851 part 23 and 25 or UL 2202.

Schaffner filters and chokes are designed to reduce the
common mode and differential mode distortions, which
can occur in both the AC and DC circuits of the charging
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stations. Schaffner components feature high attenuation
characteristics, which are necessary to reduce EMI to lev-
els that are compliant with EMC standards.

In addition to their EMI reduction capabilities, Schaffner
filters are designed to be easily installed. They are com-
pact and lightweight and can be mounted inside the
charging station’s enclosure for convenient integration

FN3270/FN3271

RV/RT Choke Series

MORE POWER TO YOU

into the system. EMC chokes should be integrated on the
PCB to bring the distortion generated from power elec-
tronics down to required EMC limits.

Overall, Schaffner filters and chokes are a reliable choice
for EV charging equipment designers and manufacturers
who require high-performance EMC filters that are com-
pliant with relevant standards.

FN2220/FN2230/FN2240

Features and Benefits

= Cost efficient PCB design
=Vertical or horizontal orientation
=Up to 63 A application

Features and Benefits

=Compact and light weight design
= Quick and easy installation

= High attenuation performance

Features and Benefits

= Ultra compact DC Filter

= Multiple performance and leakage
current options

= Broad range of inductance ratings

Link to Data Sheets
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Link to Data Sheet

= Designed acc. to EVC station safety
standards (IEC/EN 61851-23 / UL2202

Link to Data Sheet
s
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https://www.schaffner.com/product/FN3270_/_FN3271/Schaffner_datasheet_FN3270___FN3271.pdf
https://www.schaffner.com/product/FN2200/Schaffner_datasheet_FN2200.pdf
https://www.schaffner.com/product/FN3270_/_FN3271/Schaffner_datasheet_FN3270___FN3271.pdf
https://www.schaffner.com/product/FN2220%2C_FN2230_and_FN2240/Schaffner_datasheet_FN2220_FN2230_and_FN2240.pdf
https://www.schaffner.com/product/RT_Series/Schaffner_datasheet_RT_Series___Ferrite.pdf
https://www.schaffner.com/product/RT_Series/Schaffner_datasheet_RT_Series___Ferrite.pdf
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To find your local partner within
Schaffner’s global network, please visit
schaffner.com.

Information provided in this document about prod-
ucts and services available from Schaffner group
companies (“Schaffner”) is intended for information
purposes only and does not constitute an offer for
purchase or sale or a recommendation or advice. The
content of this document has been carefully pre-
pared and reviewed and all reasonable efforts have
been made to ensure the accuracy of the informa-
tion. However, Schaffner makes no warranties what-
soever, explicitly or implied, about the accuracy and
assumes no liability whatsoever for any errors or in-
accuracies of this document and the consequences
thereof. Schaffner accepts no responsibility or liabili-
ty for any losses or damages of any kind arising out of
the use of this document or any related information.
Furthermore, Schaffner cannot be held responsible
for any errors or unexpected unfulfillment of ship-
ments. Schaffner reserves the right to make changes
to information, products, published specifications,
and any other functions described at any time and
without notice. Product suitability for any area of ap-
plication must ultimately be determined by the cus-
tomer. In all cases, products must never be operated
outside their published specifications. Schaffner
does not warrant, represent, or guarantee the avail-
ability of any or all published products. The latest
publications, product specifications, as well as the
current Schaffner general terms and conditions and
data protection policy all apply; these documents
and the complete legal disclaimer can be download-
ed from the Schaffner website. In order to improve
readability, the masculine form is generally used for
people and personal nouns referred to in this docu-
ment. All references to persons apply equally to all
genders. The abbreviated language form has only
editorial reasons and does not imply any valuation.

All intellectual property rights, such as trademarks,
tradenames, designs, and copyrights, are reserved
and are exclusively owned by Schaffner Holding AG.

This document may exist also in other languages.
The English version is valid and binding.

This disclaimer shall be governed by substantive
Swiss law and resulting disputes shall be settled by
the courts at the place of business of Schaffner Hold-

ing AG.

© 2023 Schaffner Holding AG
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