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2 Introduction

The present document describes the OM27160 evaluation board, a flexible and easy-to-
use NFC controller board featuring PN7160.

It enables the development of an NFC solution based on PN7160 in a Linux or Android
environment or even in system based on RTOS or without OS.

It exists in 2 configurations, the only difference is then physical host interface exposed:

* OM27160A1HN featuring PN7160A1HN sample offering I°C host interface
¢ OM27160B1HN featuring PN7160B1HN sample offering SPI host interface

This document presents first an overview of the board, then it gives printed circuit boards
details, and finally it provides information for reuse of the kit in different environments.
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3 OM27160 board overview

UM11496

The OM27160 board is high performance fully NFC-compliant expansion board, meeting
compliance with reader mode, P2P mode and card emulation mode standards.

The board features an integrated high performance 40 mm * 40 mm RF antenna to
insure high interoperability level with NFC devices.

It has to be used in association with one interface board according to the targeted user

environment. For this purpose, it integrates the NFC generic interface allowing assembly
with OM29110 Interface boards (see [1]).
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Figure 1. OM27160 board overview
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4 OM27160 board details

PN7160 evaluation board

4.1 Schematics
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Figure 2. OM27160A1HN board schematics
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Figure 3. OM27160B1HN board schematics
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4.2 Layout

4.2.1 Components layers

PN7160 evaluation board
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Figure 4. OM27160 board components layers

4.2.2 Layer1

Figure 5. OM27160 board layer 1
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4.2.3 Layer 2

+
+ ++
+
VY
N/
00000
RN N NN N\
Figure 6. OM27160 board layer 2
424 Layer3
+
+ ++
+ #H
Figure 7. OM27160 board layer 3
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4.2.5 Layer4
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Figure 8. OM27160 board layer 4
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5 Additional information

5.1 Using different I°C address

The OM27160A1HN board come with default 0x28 (7 bits) I°C PN7160 slave address.

However, it is still possible to change it (between 0x28 and 0x2B) by setting of R10, R11,
R12 and R13 resistors.
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Figure 9. OM27160A1HN NFC controller I°C address configuration

Table 1. I°C address configuration

I’C address R10 R11 R12 R13

0x28 Open Open Short Short
0x29 Short Open Open Short
0x2A Open Short Short Open
0x2B Short Short Open Open

5.2 Using in another system

The OM27160 board can be reuse in another system (different from Raspberry Pi or
BeagleBone, and not offering Arduino compatible interface). Indeed, the board provides
all required signals on J1, J2, J3 and J4 connectors to interface any host device.
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Figure 10. OM27160 board interface connectors
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Table 2. OM27160 board J1 connector pinout

J1 PN7160 signal
#1 VDD(PAD): 1.8 V or 3.3 V host interface voltage reference
#2 VDD(UP/VBAT: 2.8 V to 5.5 V supply voltage

Table 3. OM27160 board J2 connector pinout (only relevant for OM27160A1HN

version)
J2 PN7160 signal
#1 12C_SDA: 12C-bus serial data
#2 12C_SCL.: 12C-bus serial clock input

Table 4. OM27160 board J3 connector pinout

J3 PN7160 signal

#1 Not connected

#2 GND: ground

#3 IRQ: interrupt request output

#4 VEN: reset pin

#5 DWL_REQ: download request pin
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Table 4. OM27160 board J3 connector pinout...continued

PN7160 evaluation board

J3

PN7160 signal

#6

Not connected

Table 5. OM27160 board J4 connector pinout (only relevant for OM27160B1HN

version)

J4 PN7160 signal

#1 SPI_MOSI: SPI-bus Master Output, Slave Input data
#2 SPI_MISO: SPI-bus Master Input, Slave Output data
#3 SPI_NSS: SPI-bus Slave Select

#4 SPI_SCK: SPI-bus Serial Clock

#5 Not connected

#6 Not connected
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6 References

[11 The OM29110 Interface boards are used to connect NFC’s demo boards (e.g.
OM5579 related to PN7150 NFC controller or OM27160 related to PN7160 NFC
controller) to Single-Board-Computer (like Raspberry Pi, BeagleBone, or board
featuring Arduino header).

More details in the related UM10956 - OM29110 NFC's SBC interface boards user
manual: https://www.nxp.com/doc/UM10956
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7.1 Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in madifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

7.2 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.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial

UM11496
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sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

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.

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 — Customer understands that all NXP products may be subject

to unidentified or documented vulnerabilities. Customer is responsible

for the design and operation of its applications and products throughout
their lifecycles to reduce the effect of these vulnerabilities on customer’s
applications and products. Customer’s responsibility also extends to other
open and/or proprietary technologies supported by NXP products for use

in customer’s applications. NXP accepts no liability for any vulnerability.
Customer should regularly check security updates from NXP and follow up
appropriately. Customer shall select products with security features that best
meet rules, regulations, and standards of the intended application and make
the ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may
be provided by NXP. NXP has a Product Security Incident Response Team
(PSIRT) (reachable at PSIRT@nxp.com) that manages the investigation,
reporting, and solution release to security vulnerabilities of NXP products.

7.3 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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7.4 Trademarks

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

1’C-bus — logo is a trademark of NXP B.V.
NXP — wordmark and logo are trademarks of NXP B.V.

PN7160 evaluation board

AMBA, Arm, Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE,
Cordio, CoreLink, CoreSight, Cortex, DesignStart, DynamlQ, Jazelle,
Keil, Mali, Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore,
Socrates, Thumb, TrustZone, ULINK, ULINK2, ULINK-ME, ULINK-PLUS,
ULINKpro, pVision, Versatile — are trademarks or registered trademarks
of Arm Limited (or its subsidiaries) in the US and/or elsewhere. The related
technology may be protected by any or all of patents, copyrights, designs
and trade secrets. All rights reserved.

FeliCa — is a trademark of Sony Corporation.
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