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1 Introduction

UM11118

The purpose of this document is to describe how to use NFC-Bluetooth® Low Energy
development kit. It provides an easy way to evaluate NFC features in the combination
with Bluetooth Low Energy.

The NFC-Bluetooth Low Energy package consists of two HW Boards boards, QN9020
Mini Development board and NFC RC663 Plus Add-on board. Both boards and software
applications, used for demonstration, are described in next chapters.
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2 Hardware Description
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Introduction

This chapter describes hardware parts of the NFC-Bluetooth Low Energy development
kit.

Kit Contents

The NFC-Bluetooth Low Energy development kit includes the following:

* QN9020 Mini Development kit
e CLRC663 plus Add-on board

QN9020 Mini Development kit

The QN9020DK board is designed to make it as easy as possible to get started with your
project based on NXP® QN9020 Bluetooth Low Energy SOC.

The QN9020 Mini development board provides easy access to peripherals such as
buttons, piezo buzzer and LED. The board also provides useful interfaces such as a
USB port for UART communication and J-Link debug, and a GPIO/optional sensor board
connector.

This document describes how to use it in combination with NFC. The figure below shows
the board and main components.

Arduino
connector
T
""""" QN9020
. Arduino
!?%%;”E”"”S T connector
J-Link OB
Figure 1. QN9020 Mini Development kit

Additional Resources

Detailed description of the board can be found on:

* QN9020DK product webpage: https://www.nxp.com/products/:QN9020DK
* UM10895 - QN9020 mini DK user guide: https://www.nxp.com/docs/en/user-guide/
UM10895.pdf
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2.3 CLRC663 plus Add-on board

CLRC663 plus Add-on board provides full NFC functionality and it is designed to be used

with QN9020 development board.
NFC frontend is represented with the CLRC663 multi-protocol NFC frontend IC.

Figure below shows the board and main components.

Arduino
connector

----------

©2017 NXP B.V.
BLE-NFC-V2

Arduino
connector

............

-------

Q00 EELEORN
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Figure 2. CLRC663 plus Add-on board

2.3.1 Interface selection

RC663 Plus Add-on board provides SPI and 12C host interface connections. The table

below shows a right configuration for each interface.

Host Interface Selection

Resistors |SPI 12C

R1 open 0 Ohm (closed)

R2 open 0 Ohm (closed)

R3 open 0 Ohm (closed)

R4 open 0 Ohm (closed)

R5 0 Ohm (closed) open

R6 0 Ohm (closed) open

R7 0 Ohm (closed) open

R8 0 Ohm (closed) open

R9 0 Ohm (closed) open

R10 open 0 Ohm (closed)
um11118 Allinformation provided in this document s subject to legal disclaimers. © NXP B.V. 2018. All rights reserved.
User manual Rev. 1.1 — 12 December 2018
COMPANY PUBLIC 475311




NXP Semiconductors

UM11

118

NFC-Bluetooth Low Energy Quickstart Guide

Resistors |SPI 12C
R11 0 Ohm (closed) open
R12 open 0 Ohm (closed)

2.3.2 Schematics

The complete schematics of the CLRC663 plus Add-on board are shown in following

figures:
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Figure 3. CLRC663 plus Add-on board schematics
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Figure 4. QN9020 Board Connector
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Figure 5. CLRC663 plus Add-on board - PSS View

Figure 6. CLRC663 plus Add-on board - Top View
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Figure 7. CLRC663 plus Add-on board - Top View

2.3.3 Additional Resources

Detailed description of the CLRC663 plus can be found on:
* CLRC663 plus product webpage: https://www.nxp.com/products/:CLRC66303HN

2.4 NFC-Bluetooth Low Energy Development kit

NFC-Bluetooth Low Energy Development kit consists of QN9020 Mini development
board and CLRC663 p/us Add-on board.

Figure below shows how to assemble it in right way.
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Figure 8. NFC-Bluetooth Low Energy Development board

Note:

USB mini cable is used to power up the board and to flash new FW.
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3 Software Description

3.1 Introduction

This chapter describes software setup and how to run the NFC-Bluetooth Low Energy
demo application.

The purpose of the demo application is to manage data on the NFC tag through the
application running on a mobile device. The user select read or write command on the
device, which is sent to the NFC-Bluetooth Low Energy device via Bluetooth Low Energy.
When NFC-Bluetooth Low Energy device receives the command, it executes it and
sends the results back to the phone.

The demo also supports Over-The-Air (OTA) programming.

Software stack used in this demo is prepared for the NFC-Bluetooth Low Energy
development kit and smartphone. Demo application is split in two, the first application is
required for the NFC-Bluetooth Low Energy development kit and the second application
for the smartphone. The current version of the demo is supporting only iPhone.

Software stacks are custom developed for this solution to fit special requirements.

3.2 Block Diagram

NFC-Bluetooth LE

Bluetooth LE
UART profile

Commands ;

()

o NFC-
* Bluetooth LE
FW Binary OTA application
- A
SWD
SWD
USB J-Link OB

Figure 9. NFC-Bluetooth Low Energy Block Diagram

3.3 QN9020 Software Project
This section describes how to manage software stack on the QN9020 board.
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The application running on the QN9020 is responsible for:

* managing data through the NFC interface

* advertising and establishing Bluetooth Low Energy connection with the smartphone
» executing commands received from the smartphone via Bluetooth Low Energy

* responding results back to the smartphone

¢ supporting OTA programming

Flash FW to enable OTA

First step to set up the board is to flash FW which enables Over-The-Air programming
(OTA). OTA is used to upgrade the firmware of QN9020 over the air. More details about
the OTA can be found in the "UM10994 - OTA Programming Guide".

In order to flash OTA supporting program, it is necessary to install QBlue studio first,
which supports binary download to QN9020 over the USB. QBlue studio can be
downloaded from QN9020 Mini Development Kit (Mini DK)

Follow steps described below to flash FW.

¢ Open "QBlue ISP Studio"

Connect QN9020 Mini DK board and PC with USB Mini cable, as shown in Figure
¢ Select device and clock

¢ Select proper interface

* Browse to the "prj_nfc_multimarket.bin" binary

Check OTA option (important to be selected)

Click "Start" button to flash FW

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2018. All rights reserved.
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Figure 10. Flash OTA enabled FW
Note:
"prji_nfc_multimarket.bin" binary is provided with the NFC-Bluetooth Low Energy support
package.

After that, Bluetooth Low Energy-NFC device is ready to be used. Next step is to open
application on the smartphone and flash the appropriate FW using OTA functionality.

Chapters below describes how to flash prepared FW binaries and how to generate FW
binaries from the provided source code.

3.3.2 Prepared FW Binaries

NFC-Bluetooth Low Energy development kit is delivered with a prepared SW binary for
QN9020. It can be flashed with "QBlue ISP Studio" tool as described in the previous
chapter. Binaries are available in "FW_OTA_Bin_20170816.zip" file.

Application descriptions:

¢ 1SO14443/prj_nfc_multimarket.bin: implements support for nTag cards.
* 1SO15693/prj_nfc_multimarket.bin: implements support for iCode cards.

All prepared binaries support OTA.
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User manual Rev. 1.1 — 12 December 2018
COMPANY PUBLIC 475311 12/59




NXP Semiconductors U M1 1 1 1 8

NFC-Bluetooth Low Energy Quickstart Guide

3.3.3 Source Code of the QN9020 project

UM11118

The source code of the NFC-Bluetooth Low Energy application is provided as a zip file
and implements the complete functionality of the NFC-Bluetooth Low Energy application.
The application project is prepared for Keil toolchain.

Keil MDK is software development environment for a wide range of Arm Cortex-M-based
microcontroller devices. MDK includes the pVision IDE, debugger, Arm C/C++ compiler,
and essential middleware components. More details about it and license constraints are
described on Keil webpage and are not part of this document.

Importing provided SW projects
Application source code is available in "MultiMarket_Keil Package 20170912.zip" file.
Follow the sequence described below to import software projects:

» Extract "MultiMarket_Keil Package 20170912.zip" file to an empty folder
Start the Keil yVision IDE
¢ Open application project

— Click on "File/Open" icon

— Browse to the application project. Path
"MultiMarket _Keil _Package 20130912\prj _nfc_multimarket\keil
\nfc_multimarket.uvproj"

— Application opens as shown in figure below
* The software package is ready for use

Project a @
=) *i Project: nfe_multimarket
=l g prnfc_multirarket
7 3 startup
= S main
_1 app_main.c
# 3 use
73 app
# [ profibes
+ L drivers
13 lib
+ [ d gnevb
1 retarget
i ruddieware
Elprojec [@Bocks | U Functions | (1, Template
Figure 11. Flash OTA enabled FW

Build the project

» Select project in the "Project" window

* Right click on the project and select "Build target" option
Download application

¢ Select project in the "Project" window
¢ Click on "Download" icon or click F8 button
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4 Smartphone Applications

4.1 Introduction
This chapter describes the installation process and functionality of the iOS and Android
applications running on the smartphone.

The main purpose of the application is to flash the NFC-Bluetooth® Low Energy firmware
using OTA and managing data on the NFC tag through the Bluetooth Low Energy
connection.

Note:

iOS requirement: iOS 10.0 or later, Bluetooth.
Android: Android 6.0+, Bluetooth, Location.

UM11118 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2018. All rights reserved.
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4.2 iOS Application

4.2.1 Installation

Follow guidelines described below to import software projects:

¢ Open iOS Safari application
¢ Browse to https:/fir.im/19mf and install the application from the webpage
 After installation, follow the steps to allow the application to run on the phone

Note:
iOS requirement: iOS 10.0 or later, Bluetooth.

4.2.2 Application Tabs
The application has 3 main tabs: "Reader & Tag", "Detection” and "R/W" (Read/Write).

Figure 12. Application Tabs

UM11118 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2018. All rights reserved.
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This page displays information about the connected reader. At the top left there is an info
button, to navigate to the Info page of the application. At the top right is a refresh button,
to recheck the connection status and with the “+” button you get to the “Add Readers”.
You can change the Firmware of the reader, with the three buttons “NTAG”, “lICODE” and

“ICODE ILT” (32 MHz).

Reader & Tag

READER

CONNECTION

TAG TYPE

ICODE ILT

Figure 13. Reader & Tag

READER Quintic BLE
TAG TYPE ICODE

ICODE ILT

Figure 14. Reader & Tag

Reader & Tag + &
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4.2.4 Add Readers

UM11118

This page displays Bluetooth devices that are nearby, select one to connect to it. You get
a message and will return to the Reader & Tag tab. Tapping the refresh button in the top
right will rescan devices.

Add Readers C

Quintic BLE

Figure 15. Add Readers
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4.2.5 Info Tab

Here you can access:

* About

Information about the app.
* Legal Notice

License agreement and notices for libraries and other resources used.
* Version

The version number of the application.

Legal Notice

Version

Figure 16. Info Tab
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Change Firmware

NTAG — Supporting 21x product family
ICODE — Supporting ICODE SLIX and SLIX 2 products
ICODE ILT — Supporting ICODE ILT

Reader & Tag + ¢

READER Quintic BLE

CONNECTION connected

TAG TYPE ICODE

ICODE ILT

Figure 17. Change Firmware
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When pressing the NTAG, ICODE or ICODE ILT buttons, the App checks if the correct
FW is loaded in the Bluetooth Low Energy IC.

If correct FW is loaded, “Correct FW.” message pops-up.

Reader & Tag + C

READER Quintic BLE

CONNECTION connected

TAG TYPE ICODE

Correct FW.

ICODE ILT

Figure 18. Correct FW
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If the FW needs an updated, then the message “need OTA” window pops-up.

Figure 19. Need OTA

Reader & Tag

READER Quintic BLE
ICODF

Message
need ota
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By pressing YES, you have the option to select the file for the FW upgrade:
ota_slIx2.bin for ICODE

ota_lcode ILT.bin for ICODE ILT

ota_ntag2.bin for NTAG

ota_slIx2.bin

ota_lcode_ILT.bin

ota_ntag2.bin

Figure 20. FW upgrade
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FW upgrade starts by selecting the file. When the update is finished a message with
the execution time of the update appears. After pressing “yes”, you will get back to the
“‘Reader & Tag” tab.

Updating

Updating

Quintic BLE

Keep reader close to the phone.
After the process is finished
reconnect the reader.

Message
OTA complete 16s

YES

G
19%
2626 Bps

Cancel

Cancel

Figure 21. Updating Figure 22. Updating
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4.2.7 Detection

After connecting to a reader with correct FW, detection tab can be used.

In the upper right, there is the refresh button, to check the connection to the reader.

Detection Detection

READER READER
connected (Type: NTAG)

CONTINUOUS POLLING

Figure 23. Detection Figure 24. Detection

For NTAG and ICODE there are three different detection modes (poll, LPCD and
continuous polling) and a different looking tab for ICODE ILT detection.
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4.2.71 Poll - NTAG & ICODE

Scans for tags present on the reader at that time. Adds the Tag to the table or displays
the message “Tag not found”.

Detection Detection

READER

connected (Type: NTAG)
Clear

READER

connected (Type: NTAG)
Clear

04 19 12 d2 9c 39 81

POLL

LPCD

LPCD
LD

CONTINUOUS POLLING

CONTINUOUS POLLING

o

Figure 25. Poll Figure 26. Poll
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4.2.7.2 LPCD -NTAG & ICODE

UM11118

Enables Low-Power Card Detection mode and detects the Tag when it approached the
reader antenna. After the tag has been read, it disables and reenables the LPCD mode
after a short delay.

The Color is altering between green and yellow to indicate activity.

Detection

READER
connected (Type: NTAG)

Clear

04 19 12 d2 9c
04 19 12 d2 9c
04 19 12 d2 9c
04 19 12 d2 9c

04 19 12 d2 9c

CONTINUOUS POLLING

Figure 27. LPCD
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Continuous Polling - NTAG & ICODE

Continuously checks for presence of a tag on the reader, if a tag is found the tag is
added to the table, else the “00 00 00 00 00 00 00 00” row is added.

Detection

READER
connected (Type: NTAG)

Clear

00 00 00 00 00 00 00 00
04 19 12 d2 9c 39 81
00 00 00 00 00 00 00 00
04 19 12 d2 9c 39 81

04 4a 31 d2 9c 39 81

CONTINUOUS POLLING

Figure 28. Continuous Polling
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4.2.7.4 ICODEILT

The detection tab for ICODE ILT is represented with a bigger table and a poll button.
Upon pressing the poll button, all the ICODE ILT tags present on the reader are detected
and added to the table.

Upon successful detection, any tag entry in the table can be tapped to be activated for
reading/writing. If the activation was successful, the message “Tag with UID /tag UID/
has been activated.” Or if the activation failed (e.g. the tag is not present anymore) “Error
selecting Tag /tag UID/”.

Detection Detection

READER READER
connected (Type: ICODE ILT) connected (Type: ICODE ILT)

Clear Clear

78 df 00 00 ab 21b9 6a

6e df 00 00 ab 22 35 6a

89de 00 00 ab 219169

3 | o Dlshelae G000 i S Error selecting Tag ab219169
been activated.

4 73 de 00 00 4 ab 22 ab 6a

ab df 00 00 ab 22 0169

84 df 00 00

a7 de 00 00

Figure 29. ICODE ILT tag activation success | Figure 30. ICODE ILT tag activation failure
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428 R/W

This tab is used to read and write the Tag content. Data is read into the table. First
column represents the number of the page, the second the data in HEX format and the
third data as ASCII characters. You can edit the data by pressing the cell. You can switch
between writing HEX or ASCII input.

READ - It reads the Tag memory (ICODE ILT tags need to be activated first on the
detection tab).

WRITE - It writes the content present in the table to the tag memory.

Note: NTAG reads 16 pages - 4 bytes each page and writes 12 (first 4 pages cannot be
written to). ICODE reads and writes whole tag - 4 bytes each page. ICODE ILT reads and
writes 32 pages - 2 bytes each page.

ASCII/HEX — Switches the writing mode.

R/W

R/W ]

connected (Type: ICODE ILT) connected (Type: ICODE ILT)

Writing mode: Writing mode: read

00:00

00:00

00:00

00:00

00:00

00:00

00:00

Figure 31. RIW Figure 32. RIW
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When finished with the editing of a field you can continue with further editing of another
field. Before writing the edited data to the tag press return on the keyboard to save the
edited input. If the data in a field was changed the color changes to yellow.

When editing data in HEX mode, you can only input HEX characters, other input is

disabled.

The “x” button on the right side of the fields resets the input to the original read input.

R/W

connected (Type: ICODE ILT)

Writing mode:

= , ? ! ! &)
ABC @& space return
Figure 33. RIW

R/W

connected (Type: ICODE ILT)

Writing mode:

HEX i) ASCII

Figure 34. R/W

ES

36:

&7 ¢

82

37:

86 :

37:

77 :

137

36

37

172

36

55

36

77

S
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If input is shorter than 4/2 bytes (NTAG & ICODE / ICODE ILT), an error message will be
displayed showing the right input format.

Message
Expected input format: "xx:xx"

OK

Figure 35. RIW
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When switching to the ASCII mode, you can edit the 3" column. If the data was changed

the color of the field changes to cyan.

If you enter something else than 4/2 (NTAG & ICODE / ICODE ILT) characters, an error
message will be displayed showing the right input format.

R/W

connected (Type: ICODE ILT)

Writing mode:

Figure 36. RIW

Expected input format: "xx"

Figure 37. RIW

Messag

OK

e
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After pressing write, you will either get an “Data has not been changed” message or a
dialog indicating a successful write.

R/W

connected (Type: ICODE ILT)

Writing mode:

[02 7
Data has not been changed.

[03] 82:72

[04] 37:36

[05] 86 :55

[06] 37:36

[07] 77 :77

Figure 38. RIW

.r

76

U

76

Figure 39. RIW

Message
write success!

yes
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If the tag was removed, or another unexpected error occurred, while reading/writing the
dialog, “read/write fail” appears.

Figure 40. R/W

Message
read faill

OK

Figure 41. RIW

Message
write fail!

yes
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4.3 Android Application

4.3.1 Installation

Follow the guidelines described below:

* Download the NXP AppCatalog .apk file from the link below http://repo.relution.io/apps/
android/latest/Relution-nxp-release.apk

* |nstall the NXP AppCatalog application and open it.

« Search for the NFC Bluetooth® LE Multicustomer application in the Apps tab and click
Install.

Note:
Android: Android 6.0+, Bluetooth, Location.
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4.3.2 Application Tabs
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The app has 3 main destinations: Reader & Tag, Detection and Read & Write; and 2
additional destinations: About and Legal Notice.

Detection and Read & Write are enabled only if the phone is connected to a suitable
reader (indicated by “Ready” on the Reader & Tag tab).

B NI & Lall 68% W 3:25 PM

N

NFC Bluetooth® LE Multicustomer

Reader & Tag

0 About
B Legal Notice
. F 3 =

Figure 42. Application tabs disabled

B NI N Lall 68% W 3:27 PM
NFC Bluetooth® LE Multicustomer
Reader & Tag

@ Detection

@ Read & Write

o About

B Legal Notice

S m S
Figure 43. Application tabs enabled
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4.3.3 Reader and Tag

This page displays information about the connected reader. At the top left there is a
menu button, to open the navigation drawer of the application. At the top right, there is
a refresh button, to recheck the connection status. With the floating action button (“+”)
in the right bottom corner, you get to the “Connect Reader”. You can also change the
Firmware of the reader, with the three buttons “NTAG”, “ICODE” and “ICODE ILT” (32
MHz).

B NIN§ il 68% W 3:26 PM B NIN§ Lill 68% W 3:27 PM

Reader & Tag c Reader & Tag C

NFCBLE
Connect to a device using the floating action button 08:7C:BE:00:00:01

Ready

NTAG ICODE ICODE ILT NTAG m ICODE ILT

. 2 3 ¢ . = m <
Figure 44. Application tabs disabled Figure 45. Application tabs enabled
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4.3.4 Connect Reader

This page displays nearby Bluetooth Low Energy devices with the suiting UUID. To
connect to a device, select the device from the list, you will get a message and will return
to the Reader & Tag tab. Pulling from the top will rescan devices (Scan active for 10
seconds).

G B B N il 93% @1:20 PM

< Connect Reader

NFCBLE
08:7C:BE:1A:41:9B
RSSI:-65db

Figure 46. Connect Reader
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4.3.5 Change Firmware
NTAG — Supporting 21x product family
ICODE — Supporting ICODE SLIX and SLIX 2 products
ICODE ILT — Supporting ICODE ILT
B RINS Ll 68% @ 3:27 PM
Reader & Tag c
NFCBLE
08:7C:BE:00:00:01
Ready
. 7 = ¢
Figure 47. Change Firmware
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When pressing the NTAG, ICODE or ICODE ILT buttons, the App checks if the correct
FW is loaded in the Bluetooth Low Energy IC.

If correct firmware is loaded, “Right Firmware” message pops-up.

B RNINE il 68% W@ 3:27 PM

Reader & Tag C

NFCBLE

08:7C:BE:00:00:01

Ready

Figure 48. Right Firmware
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If a button with a different firmware than the current is clicked, you are navigated to the
firmware selection page.

You can select the file for the firmware upgrade from the following list:
¢ ota_slx2.bin for ICODE

* ota_ntag2.bin for NTAG
* ota_lcode_ILT.bin for ICODE ILT

Gd B B ¢ il 100% W 1:18 PM

< Firmware update

ota_lcode_ILT.bin

ota_ntag2.bin

ota_slx2.bin

Figure 49. Firmware upgrade
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Firmware upgrade starts by selecting the file, a progress bar is shown. When the update
is finished, “Update Success” message appears with the execution time of the update
and speed underneath. Press “OK” and you return to the “Reader & Tag” tab. Reconnect
the reader after the update.

Note:

If you press “OK” before the update is finished, and you try to update the firmware
again with the same binary file as before it continues. If there comes an error, reset and
reconnect the reader.

B 8§ il 97% @ 1:28 PM B N§ il 97% @ 1:29 PM

OTA Update
Updating...

1s

1821 Bps

OTA Update
Update Success
30s

1493 Bps

100/100

Figure 50. Updating Figure 51. Update success
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4.3.6 Detection
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After connecting to a reader with correct firmware, the detection tab can be used.

In the upper right, there is the refresh button, to check the connection to the reader and

the tag type.

B RINE il 67% @ 3:29 PM

Detection (6

Disconnected

POLL

. 2 o ¢

Figure 52. Detection disconnected

Detection

Connected to "NFCBLE" [ICODE]

POLL
LPCD
CONTINUOUS POLLING
. 2 o ¢

Figure 53. Detection

B RINE il 67% @ 3:29 PM

c

connected
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Poll - NTAG & ICODE

Scans for tags currently present on the reader. Returns the Tag in the table or “Tag not

found” message.

B NIN{ il 67% @ 3:30 PM

Detection C

Connected to "NFCBLE" [ICODE]

E0:04:01:50:0E:A5:82:15
E0:04:01:50:0E:A5:82:15
E0:04:01:50:0E:A5:71:DA
E0:04:01:50:0E:A5:71:DA
E0:04:01:50:0E:A5:6B:19
E0:04:01:50:0E:A5:6B:19
E0:04:01:50:0E:A5:76:82
E0:04:01:50:0E:A5:71:D4
E0:04:01:50:0E:A5:71:D4
E0:04:01:50:0E:A5:71:D4

POLL
LPCD
CONTINUOUS POLLING
. = o ¢

Figure 54. Poll

B RINE il 67% @ 3:31 PM

Detection Cc

Connected to "NFCBLE" [ICODE]

00:00:00:00:00:00:00:00
E0:04:01:50:0E:A5:82:15
E0:04:01:50:0E:A5:82:15
E0:04:01:50:0E:A5:71:DA
E0:04:01:50:0E:A5:71:DA
E0:04:01:50:0E:A5:6B:19
E0:04:01:50:0E:A5:6B:19
E0:04:01:50:0E:A5:76:82
E0:04:01:50:0E:A5:71:D4
E0:04:01:50:0E:A5:71:D4
E0:04:01:50:0E:A5:71:D4

Tag not found

POLL
LPCD
CONTINUOUS POLLING
. 2 o ¢

Figure 55. Poll
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4.3.6.2 LPCD -NTAG & ICODE

Enables Low-Power Card Detection mode and detects the Tag when it approached the
reader antenna. After the tag has been read, it disables and reenables the LPCD mode
after a short delay.

BRNIN il 67% H 3:32 PM

Detection C

Connected to "NFCBLE" [[CODE]

E0:04:01:50:0E:A5:82:15
E0:04:01:50:0E:A5:82:15

POLL
LPCD
. 2 m <
Figure 56. Low Power Card Detection (LPCD)
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4.3.6.3 Continuous Polling - NTAG & ICODE

Continuously checks for presence of a tag on the reader. If a tag is found the tag is
added to the table, else a row with all zeros is added.

B NN il 74% @ 4:05PM

Detection C

Connected to "NFCBLE" [[CODE]

E0:04:01:50:0E:A5:82:15
E0:04:01:50:0E:A5:82:15
00:00:00:00:00:00:00:00
00:00:00:00:00:00:00:00
00:00:00:00:00:00:00:00
00:00:00:00:00:00:00:00
00:00:00:00:00:00:00:00
00:00:00:00:00:00:00:00
E0:04:01:50:0E:A5:71:DA
E0:04:01:50:0E:A5:71:DA
E0:04:01:50:0E:A5:71:DA
E0:04:01:50:0E:A5:71:DA
E0:04:01:50:0E:A5:71:DA

POLL
CONTINUOUS POLLING
. 2 m <
Figure 57. Continuous Polling
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4.3.6.4 ICODEILT

The detection tab for ICODE ILT is represented with a bigger table and a poll button.
Upon pressing the poll button, all the ICODE ILT tags present on the reader are detected
and added to the table.

B NI il 65% | 3:46 PM B NN il 65% W 3:46 PM

Detection ILT (€ Detection ILT (€

10 Connected to "NFCBLE" [ICODE ILT] 0 Connected to "NFCBLE" [ICODE ILT]

B9:DE:00:00
CB:DE:00:00
89:DE:00:00
88:DE:00:00
A6:DE:00:00
A7:DE:00:00
79:DE:00:00
93:DE:00:00
B8:DE:00:00
0 99:DE:00:00

= O 0O NOOT ~h WN=

Tag not found

POLL POLL
O = 3 < - = (3 <
Figure 58. ICODE ILT detection Figure 59. ICODE ILT detection (tag not
found)
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Upon successful detection, any tag entry in the table can be tapped to be activated for
reading/writing. If the activation was successful, the message “Tag activation success”
appears and you are automatically navigated to the Read & Write tab where the tag is
read. If the activation failed (e.g. the tag is not present anymore), “Tag activation failure”

is returned.

B NI il 65% W 3:46 PM

c

Detection ILT

10 Connected to "NFCBLE" [ICODE ILT]

B8:DE:00:00
93:DE:00:00
79:DE:00:00
89:DE:00:00
B9:DE:00:00
A7:DE:00:00
88:DE:00:00
99:DE:00:00
CB:DE:00:00
0 A6:DE:00:00

= O 00O NGO b WN=

Tag activation success

POLL

- 7 D S

Figure 60. ICODE ILT tag activation success

B NN il 65% W 3:47 PM

c

Detection ILT

10 Connected to "NFCBLE" [ICODE ILT]

A6:DE:00:00
A7:DE:00:00
79:DE:00:00
93:DE:00:00
88:DE:00:00
89:DE:00:00
CB:DE:00:00
B9:DE:00:00
B8:DE:00:00
0 99:DE:00:00

= O 0 N1 Hh WDN =

Tag activation failure

POLL

. 2 o <

Figure 61. ICODE ILT tag activation failure
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43.7 RIW

This tab is used to read and write the Tag content. Data is read into the table. First
column represents the number of the page, the second the data in HEX format and the
third data as ASCII characters. You can edit the data by pressing the cell. You can switch

between writing HEX or ASCII input.

READ - It reads the Tag memory (ICODE ILT tags need to be activated first on the

detection tab).

WRITE - It writes the content present in the table to the tag memory.

Note: NTAG reads 16 pages - 4 bytes each page and writes 12 (first 4 pages cannot be
written to). ICODE reads and writes whole tag - 4 bytes each page. ICODE ILT reads and

writes 32 pages - 2 bytes each page.
HEX/ASCII — Switches the writing mode.

BRI il 66% @ 3:33 PM BRNIN il 66% @ 3:33 PM
Read & Write & Read & Write &
Connected to "NFCBLE" [ICODE] Connected to "NFCBLE" [ICODE]

HEX READ WRITE ASCII READ WRITE
] 0:29:39:3 ~ oy o oo NS
T o0 :00:00:00 o .
L2 oo:00:00:00 o 0 o e
T o0:00:00:00 o 0 L .
AT o0:00:00:00 o 0 L .
(05 INEETETEE (05| R 1458
Y o000 :00:0F o 0 o L aoe
QUg) 00:00:00:00 x gy o0 o0 000 B
1 o0:00:00:00 (05 RN
1 00:00:00:00 x (0o U
1 oo0:00:00:00 {02 USRI
Y1 00:00:00:00 x o . .
Y 00:00:00:00 x o . .
G 00:00:00:00 x o . .
A1 oo0:00:00:00 (0 | INERRRORRE
(Ul  00:00:00:00 x of] | NERERIR
RO 00:00:00:00 x (10 RN
R o0:00:00:00 (1] R
BB o0:00:00:00 (1] RN
- P D < . 2 0 <
Figure 62. R/W HEX Figure 63. R/W ASCII
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When finished with the editing of a field you can continue with further editing of another
field.

If the data in a field was changed the color changes to green.

When editing data in HEX mode, you can only input HEX characters other input is
disabled.

The “x” button on the right side of the fields resets the input to the original read input.

BRI il 66% & 3:34 PM BRNIN il 66% @ 3:34 PM

Read & Write C

Read & Write (¢

Connected to "NFCBLE" [ICODE] Connected to "NFCBLE" [ICODE]

HEX READ HEX READ WRITE

UM11118

RO 39:39:39:39 x [ i
KUBl 00:00:00:0D x PR
{3 DD:DD:DD:DD x [
REdl  31:32:33:34 x
(2 00:00:00:00 x PR
[05] 31:34:35:38 X

(O  s57:86:8 x [0
(gl  00:00:00:00 x PR

[nol aYaWilaYa

)] | is
TR21345006718Q9)0

no N7

! @ # $

a s dfgh j k I
&£ z x ¢ v b
English (US) . Done
~ 3

Figure 64. R/W editing

QO] 39:39:39:39 x [ T
[01] 00:00:00:DD x

{3 DD:DD:DD:DD x [
Q]  31:32:33:34 x
(2] 00:00:00:00 x PR
OB} 31:34:35:38 x L0
Q)  57:86:89:77 x
(uAl  00:00:00:00 x [
(] 00:00:00:00 x [
] 00:00:00:00 x FE
(B 00:00:00:00 x PR
B 00:00:00:00 x P
(I 00:00:00:00 x P
W) 00:00:00:00 x PR
(3] 00:00:00:00 x PR
KGal  00:00:00:00 x [
QO 00:00:00:00 x PR
QAR  00:00:00:00 x [
QR3] 00:00:00:00 x [F

. 2 5 S

Figure 65. R/W edited field
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If input is shorter than 4/2 bytes (NTAG & ICODE / ICODE ILT), an error message will be
displayed showing the right input format.

BRNIN il 66% H 3:35 PM

Read & Write (€

Connected to "NFCBLE" [[CODE]

HEX READ WRITE

O]  39:39:39:39 x

(4Bl  00:00:00:DD x [
(oAl Dp:pp:DD:DD x [T
k]  31:32:33:34 x

BN o0 xx x
B  31:34:35:38 x

(D  57:86:80:77 x [0
(Al 00:00:00:00 x P
R 00:00:00:00 x P
(&  00:00:00:00 x P
REM  00:00:00:00 x [ |
(O  00:00:00:00 x P
R  00:00:00:00 x |
(I 00:00:00:00 x [
(]  00:00:00:00 x ]
K43 00:00:00:00 x PR
QO] 00:00:00:00 x P

Expected input format: "XX:XX:XX:XX"

Figure 66. R/W expected input format
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When switching to the ASCII mode, you can edit the 3" column. If the data was changed

the color of the field changes to green.

If you enter something else than 4/2 (NTAG & ICODE / ICODE ILT) characters, an error
message will be displayed showing the right input format.

BN il 66% & 3:35 PM

Read & Write (¢

BRNIN il 66% @ 3:35 PM

Read & Write C

Connected to "NFCBLE" [ICODE]

ASClI READ WRITE

(oo ] NNENEREEFREVENN 1727
Bl 0 0 o000 [T
fedl o0 000000 EERAAEE

X | X | X

t

X

o
=
I

o
~
X

o o O o o
(9] 0 O 00 [e)}

o o
o o

o o o o o O o
o o O [o)Nd, | w

S o000 B x|
[oc] R
3 0oooo000 x|
K o000 X
[10] RS
[11] RS
[12] Ry
. 2 g <

Figure 67. R/W ASCII input

Connected to "NFCBLE" [ICODE]

ASCII READ WRITE

(oo ENNERREPREVENN 17271
Bl 0 o0 o000 TR
Kell o0 000000 EEREAAEE
(03] INNEEREPREEREENN 1288 |
KA 00 00.00.00 [EEEEEE
(os] HNNEINENEECEECIN 1458 |

X|X|X

o
~N
]]X

o
@
]

[Of]
[10]

]]

| Expected input format: "XXXX"

. 2 5 S

Figure 68. R/W ASCII expected input
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After pressing write, you will either get an “Data did not change” message or a message

indicating a successful write.

BN il 66% & 3:36 PM

Read & Write (¢

Connected to "NFCBLE" [ICODE]

ASClI READ WRITE

X

[oo] IR 17270
O 0 000000 7 x|
[02] R
(03] R 128800

o
ol

o o o O O o o
o o O 00 N o &

[of]
[10]

o o o
@ O ()}

i Data did not change

~ O ¢

Figure 69. R/W data did not change

BRNIN il 66% @ 3:36 PM

Read & Write C

Connected to "NFCBLE" [ICODE]

HEX READ WRITE

O] 31:37:32:37 x R0
[01] 00:00:00:DD x

(3] DD:DD:DD:DD x [
Q& 31:32:38:38 x [0
2] 00:00:00:00 x PR
OB  31:34:35:38 x [0
(O  57:86:89:77 x [T
(Al  00:00:00:00 x [T
(i3] 83:83:88:88 x
] 00:00:00:00 x PR
(B 00:00:00:00 x PR
B 00:00:00:00 x PR
(I 00:00:00:00 x P |
SN 00:00:00:00 x PR
(3] 00:00:00:00 x PR
KGal  00:00:00:00 x [
Q0] 00:00:00:00 x PR

l Write success

Figure 70. R/W write success
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If the tag was removed, or another unexpected error occurred, while reading/writing the
dialog, “read/write fail” appears.

BN il 66% & 3:36 PM BRNIN il 66% @ 3:36 PM

Read & Write (¢ Read & Write C
Connected to "NFCBLE" [ICODE] Connected to "NFCBLE" [ICODE]
HEX READ WRITE HEX READ WRITE

O] 31:37:32:37 x [0 0
[01] 72:72:72:72 X

(3] DD:DD:DD:DD x [
Q& 31:32:38:38 x [0
2] 00:00:00:00 x PR
OB  31:34:35:38 x [0
(O  57:86:89:77 x [T
(Al  00:00:00:00 x PR
(3]  s3:88:88:88 x [0
] 00:00:00:00 x PR
(B 00:00:00:00 x PR
B 00:00:00:00 x PR
(I 00:00:00:00 x P |
SN 00:00:00:00 x PR
(3] 00:00:00:00 x PR
KGal  00:00:00:00 x [
Q0] 00:00:00:00 x PR

| Write failure

Read failure

—J —J
° — (0 < ° — (J <
Figure 71. RIW Figure 72. R/IW
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5 Radio Equipment Directive (RED)

The following information is provided per Article 10.8 of the Radio Equipment Directive
2014/53/EU:

(a) Frequency bands in which the equipment operates.
(b) The maximum RF power transmitted.

Table 1. Characteristics
PN RF Technology (a) Freq Ranges (EU) (b) Max Transmitted Power

BLE-NFC-V2 1SO14443 & ISO15693 (NFC) |13.56 MHz 240 mW ~23.8 dBm

EUROPEAN DECLARATION OF CONFORMITY (Simplified DoC per Article 10.9 of

the Radio Equipment Directive 2014/53/EU). This apparatus, namely FRDM-KW41Z
Freedom Development Platform, conforms to the Radio Equipment Directive 2014/53/
EU. The full EU Declaration of Conformity for this apparatus can be found at this location:
https://ec.europa.eu/growth/sectors/electrical-engineering/red-directive_en
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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
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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.

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.

6.3 Trademarks

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

ICODE and I-CODE — are trademarks of NXP B.V.
NTAG — is a trademark of NXP B.V.

Bluetooth — The Bluetooth word mark and logos are registered trademarks
owned by Bluetooth SIG, Inc. and any use of such marks by NXP
Semiconductors is under license.
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