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Reduce radiated emissions in isolated
power designs using NXF650x-Q100

80 Competitor device radiated
emissions do not meet the
0 CISPR 25 class 5 criteria NXF6505A peak automotive radiated
50 emissions are >5 dBpV/m lower than
|- competition and meet CISPR 25 class 5
g 50 = with >3 dBpV/m margin
S |-
a 40
=]
30
20
10
0
0.1 1.0 10.0 100.0
MHz
Noisefloor —PK limit line —Competition "A" device —NXF6505A
Abstract: This document presents the low radiated emissions performance of Nexperia's newly developed isolated
power supply driver family, NXF650x-Q100. This innovative design leverages advanced emission-
reduction techniques and optimized switching strategies to minimize electromagnetic interference (EMI).
Comprehensive testing under various operating conditions demonstrates that the driver consistently
meets stringent international EMI standards, CISPR 25 and CISPR 32, ensuring reliable operation in
sensitive electronic environments. The results highlight the driver’s potential for applications requiring
high efficiency and low noise, making it an ideal solution for automotive and industrial electronic
systems.
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1. Introduction

Nexperia’s new push-pull isolation transformer driver devices, NXF6501-Q100, NXF6505A-Q100, and NXF6505B-Q100,
offer the lowest radiated emissions performance for isolated power supplies compared to similar existing devices in the
market. The new devices have been engineered to deliver superior performance without the need for additional filtering
components, meeting the industry’s most stringent industrial and automotive standards, enabling system designers to
achieve higher levels of performance by easily replacing existing solutions. The NXF650x product family proudly complies
with both the automotive radiated emissions standard, CISPR 25, and the industrial radiated emissions standard, CISPR-32,
demonstrating their versatility across various applications. This application note provides data and insights that show the
exceptional capabilities of the new NXF650x product family and how they compare with existing solutions in the market.

Data for this report was collected in fully compliant EMC chambers, using the NXF650x-Q100 evaluation boards operating at
5-V without any snubber or filter circuitry.

2. Automotive radiated emissions, CISPR 25

The vehicle emissions standard, CISPR 25, is the most recognized automotive EMC standard, and it offers five levels of
compliance, with class 1 being the most lenient and class 5 being the strictest. Meeting CISPR 25 class 5 helps ensure a
semiconductor device will facilitate system designs for automotive projects, since the end EMC requirements will be around
these levels or even more stringent.

For lowest radiated emissions performance, NXF6505A-Q100 is recommended from the NXF650x family since it offers
the slowest switching frequncy and slowest switching slew rate, which in turn minimizes radiated emissions due to
high-frequency noise in the switching node. Data shown in Fig. 1 compares NXF6505A-Q100 against a similar competitor
device in the same test circuit at 500-mA load output conditions.
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Fig. 1. NXF6505A CISPR 25 class 5 emissions vs. similar competition at 500-mA loads

NXF6505A shows margin to peak limit lines in the 150 kHz — 30 MHz band, meeting the CISPR 25 class 5 standard
requirement, whereas the competition device exceeds the limit in this band.

As shown in Fig. 1, NXF6505A-Q100 can meet CISPR 25 class 5 with margin compared to competition under the most
common operating conditions. To demonstrate NXF6505A’s lowest automotive radiated emissions performance, the

four data plots in Fig. 2 show passing measurements for the entire CISPR 25 class 5 radiated emissions range using
TX1-ZB1445-CE transformer on the device EVB. NXF6505A-Q100’s superior emissions performance helps mitigate
chances of system designers having to address system emissions compliance issues during the later stages of the design
process.
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Fig. 2. NXF6505A meets CISPR 25 class 5 emissions requirements at 500-mA loads

3. Industrial radiated emissions, CISPR 32

The multimedia equipment emissions standard, CISPR 32, is the most commercially recognized industrial EMC standard,
and it offers two levels of compliance, with class A being the most lenient and class B being the strictest. Meeting class
CISPR 32 class B with as much margin as possible helps ensure a semiconductor device will facilitate system designs for
industrial projects, since the end EMC requirements will be around these levels.

NXF6505A and NXF6505B can supply up to 6-W of output power and compared to the 5-W full-load conditions of similar
competition devices, they can supply up to the same 1-A of output current with lower emissions per CISPR 32 class B. Fig. 3
illustrates a comparison of both NXF6505 devices and two competitor devices.

Fig. 3.
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Both NXF6505 devices show margin to peak limit lines in the 30 MHz — 1 GHz band, meeting the CISPR 32 class B
standard requirement with more margin than competition. Additionally, the entire NXF650x-Q100 family of devices

meets CISPR 32 class B at full, 1-A output loads with greater than 6 dBuV/m margin to the limit line, as shown in Fig. 4.
NXF6505A-Q100 provides the most margin to the limits, operating near the emissions chamber noise floor. NXF6501-Q100
and NXF6505B-Q100 offer faster switching frequencies to help minimize the size of the push-pull transformer they drive, so
designs using these parts can be smaller while meeting CISPR 32 class B. Added emissions margins provided by the entire
NXF650x device family provide options for industrial system designers to reduce cost, increase performance, and minimize
engineering time.
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Fig. 4. All NXF650x devices meet CISPR 32 class B emissions with >6dBuV/m margin at 1-A loads

4. Summary

Push-pull isolated power supplies offer compact, efficient, and flexible isolated power solutions. Nexperia’s NXF650x family
of push-pull transformer drivers add simplicity to the list of benefits by helping eliminate filtering and snubber components
in EMC-sensitive designs while meeting the most stringent automotive and industrial requirements. The NXF650x device
family helps system designers mitigate implementation risk, improve emissions performance, and reduce engineering effort
with solutions that are drop-in compatible with industry standard footprints. To further reduce emissions or meet custom
requirements, system-level changes to Nexperia’s evaluation board schematic can be made and the operating power levels
can be reduced. Please contact Nexperia for additional support and visit Nexperia's transformer driver webpage to request
samples and view product datasheets.
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5. Legal information

Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. Nexperia does not give any representations or
warranties as to the accuracy or completeness of information included herein
and shall have no liability for the consequences of use of such information.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, Nexperia does not give any
representations or warranties, expressed or implied, as to the accuracy

or completeness of such information and shall have no liability for the
consequences of use of such information. Nexperia takes no responsibility
for the content in this document if provided by an information source outside
of Nexperia.

In no event shall Nexperia be liable for any indirect, incidental, punitive,
special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, Nexperia’s aggregate and cumulative liability towards customer
for the products described herein shall be limited in accordance with the
Terms and conditions of commercial sale of Nexperia.

Right to make changes — Nexperia reserves the right to make changes
to information published in this document, including without limitation
specifications and product descriptions, at any time and without notice. This
document supersedes and replaces all information supplied prior to the
publication hereof.

Suitability for use — Nexperia products are not designed, authorized or
warranted to be suitable for use in life support, life-critical or safety-critical
systems or equipment, nor in applications where failure or malfunction

of an Nexperia product can reasonably be expected to result in personal
injury, death or severe property or environmental damage. Nexperia and its
suppliers accept no liability for inclusion and/or use of Nexperia products in
such equipment or applications and therefore such inclusion and/or use is at
the customer’s own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. Nexperia makes no representation
or warranty that such applications will be suitable for the specified use
without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using Nexperia products, and Nexperia accepts no liability for
any assistance with applications or customer product design. It is customer’s
sole responsibility to determine whether the Nexperia product is suitable
and fit for the customer’s applications and products planned, as well as

for the planned application and use of customer’s third party customer(s).
Customers should provide appropriate design and operating safeguards to
minimize the risks associated with their applications and products.

Nexperia does not accept any liability related to any default, damage, costs
or problem which is based on any weakness or default in the customer’s
applications or products, or the application or use by customer’s third party
customer(s). Customer is responsible for doing all necessary testing for the
customer’s applications and products using Nexperia products in order to
avoid a default of the applications and the products or of the application or
use by customer’s third party customer(s). Nexperia does not accept any
liability in this respect.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Translations — A non-English (translated) version of a document is for
reference only. The English version shall prevail in case of any discrepancy
between the translated and English versions.

Trademarks

Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.
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