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1 Abbreviations

Table 1. Abbreviations

Acronym Description

ALM Active load modulation

ETSI European Telecommunications Standards Institute

FCC Federal Communications Commission

NFC Near field communication

PLM Passive load modulation

RFID Radio frequency identification

SRD Short range devices
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2 Introduction

NXP Semiconductors declares that this device is an FCC Class A unintentional radiator.

Type Classification: SRD, RFID, NFC Transmitter Frequencies: 13.56 MHz +7 kHz
Modulation: 12.71 MHz and 14.41 MHz.

The NTAG 5 customer development kit is an evaluation board to demonstrate the NXP
NTAG 5 functionality and used in this document as a reference design.
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3 Passive load modulation mode (PLM)

This design guidelines should be respected for designs with NTAG 5 switch and NTAG 5
link.

Development kit board (OM2NTP5332, part number: 935394937598) top and bottom
view.

PLUTUS 54 x 27MM ANTENMA

Figure 1. PLM development kit TOP view
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Figure 2. PLM development kit BOTTOM view

3.1 I*C routing

1. SDA and SCL signals shall be routed equally

2. Due to crossing of I12C signals, one of the signals shall be routed on opposite Layer, as
short as possible
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Figure 3. PLM I*C routing guidelines

3.2 RF routing

1. Place matching network components as close as to NTAG 5 IC
2. Keep as less VIAs as possible for RF lines

3.3 Power routing

1. LA & LB are source of noise. Sensitive signals should be routed as far away from
power nets as possible

2. Decoupling capacitors shall be placed as close as to NTAG 5 IC

3. Pour copper instead of traces for power nets shall be used. If pouring copper is not
possible, then route traces with wider trace of 30 mils (762 ym)
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Figure 4. PLM power routing guideline
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4 Active load modulation mode (ALM)

These design guidelines should be respected for designs with NTAG 5 boost.
Development kit board (OM2NTA5332, 935394976598) top and bottom view.

4.1 I?C routing

The same recommendations apply for ALM mode as described in chapter [Section 3.1].

Figure 5. ALM I*C routing guidelines

4.2 Power routing

The same recommendations apply for ALM mode as described in chapter [Section 3.3].

In addition consider LA_TX, LB_TX to follow the same recommendation as LA, LB.
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Figure 6. ALM power routing guidelines

No VIAs stich on GND Copper plane (Near U1 Pin 1&2 ).

Figure 7. ALM power routing guideline 2

4.3 RF routing
The same recommendations apply for ALM mode as described in chapter [Section 3.2].

In addition also consider:

¢ Fill GND Copper on bottom layer beneath matching circuitry
* No copper thieving in any layer, especially not in antenna part
* RF lines shall be vias-less
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Figure 8. ALM RF routing guideline

AN12428 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2020. All rights reserved.
Application note Rev. 1.0 — 9 January 2020
COMPANY PUBLIC 581110 10/16




NXP Semiconductors AN1 2428

NTAG 5 Application design recommendations to achieve optimal EMI immunity

5 References

[11 NTP5210 - NTAG 5 switch, NFC Forum-compliant PWM and GPIO bridge, doc.no.
5477xx
https://www.nxp.com/docs/en/data-sheet/NTP5210.pdf

[2] NTP53x2 - NTAG 5 link, NFC Forum-compliant °C bridge, doc.no. 5476xx
https://www.nxp.com/docs/en/data-sheet/NTP53x2.pdf

[3] NTA5332 - NTAG 5 boost, NFC Forum-compliant 1’c bridge for tiny devices,
doc.no. 5475xx
https://www.nxp.com/docs/en/data-sheet/NTA5332.pdf
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6 Legal information

6.1 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. NXP Semiconductors 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.

6.2 Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors 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. NXP Semiconductors
takes no responsibility for the content in this document if provided by an
information source outside of NXP Semiconductors. In no event shall NXP
Semiconductors 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, NXP Semiconductors’ 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 NXP
Semiconductors.

Right to make changes — NXP Semiconductors 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 — NXP Semiconductors 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 NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors 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. NXP Semiconductors 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 NXP Semiconductors products, and NXP Semiconductors
accepts no liability for any assistance with applications or customer product
design. It is customer’s sole responsibility to determine whether the NXP
Semiconductors 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. NXP Semiconductors 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 NXP Semiconductors 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). NXP does not accept any liability in this
respect.
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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.

Non-automotive qualified products — Unless this data sheet expressly
states that this specific NXP Semiconductors product is automotive qualified,
the product is not suitable for automotive use. It is neither qualified nor
tested in accordance with automotive testing or application requirements.
NXP Semiconductors accepts no liability for inclusion and/or use of non-
automotive qualified products in automotive equipment or applications. In
the event that customer uses the product for design-in and use in automotive
applications to automotive specifications and standards, customer (a) shall
use the product without NXP Semiconductors’ warranty of the product for
such automotive applications, use and specifications, and (b) whenever
customer uses the product for automotive applications beyond NXP
Semiconductors’ specifications such use shall be solely at customer’'s own
risk, and (c) customer fully indemnifies NXP Semiconductors for any liability,
damages or failed product claims resulting from customer design and use

of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

Evaluation products — This product is provided on an “as is” and “with all
faults” basis for evaluation purposes only. NXP Semiconductors, its affiliates
and their suppliers expressly disclaim all warranties, whether express,
implied or statutory, including but not limited to the implied warranties of
non-infringement, merchantability and fitness for a particular purpose. The
entire risk as to the quality, or arising out of the use or performance, of this
product remains with customer. In no event shall NXP Semiconductors, its
affiliates or their suppliers be liable to customer for any special, indirect,
consequential, punitive or incidental damages (including without limitation
damages for loss of business, business interruption, loss of use, loss of
data or information, and the like) arising out the use of or inability to use
the product, whether or not based on tort (including negligence), strict
liability, breach of contract, breach of warranty or any other theory, even if
advised of the possibility of such damages. Notwithstanding any damages
that customer might incur for any reason whatsoever (including without
limitation, all damages referenced above and all direct or general damages),
the entire liability of NXP Semiconductors, its affiliates and their suppliers
and customer’s exclusive remedy for all of the foregoing shall be limited to
actual damages incurred by customer based on reasonable reliance up to
the greater of the amount actually paid by customer for the product or five
dollars (US$5.00). The foregoing limitations, exclusions and disclaimers
shall apply to the maximum extent permitted by applicable law, even if any
remedy fails of its essential purpose.

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.

Security — While NXP Semiconductors has implemented advanced
security features, all products may be subject to unidentified vulnerabilities.
Customers are responsible for the design and operation of their applications
and products to reduce the effect of these vulnerabilities on customer’s
applications and products, and NXP Semiconductors accepts no liability for
any vulnerability that is discovered. Customers should implement appropriate
design and operating safeguards to minimize the risks associated with their
applications and products.

6.3 Licenses

Purchase of NXP ICs with NFC technology

Purchase of an NXP Semiconductors IC that complies with one of the
Near Field Communication (NFC) standards ISO/IEC 18092 and ISO/
IEC 21481 does not convey an implied license under any patent right
infringed by implementation of any of those standards. Purchase of NXP
Semiconductors IC does not include a license to any NXP patent (or other
IP right) covering combinations of those products with other products,
whether hardware or software.
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Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.

6.4 Trademarks
I*C-bus — logo is a trademark of NXP B.V.
NTAG — is a trademark of NXP B.V.
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