AN13953

Integrating NFC Reader Library in a KW4x Bluetooth Low Energy Application
Rev. 1 — 30 May 2023

Application note

Document information
Information Content

Keywords
Abstract

AN13953, Bluetooth LE, KW45/KW47, NFC, Reader library, PN5180, CLRC663, NCF3320

This document gives instructions on how to create a Bluetooth Low Energy project for the EVK-
KW45 development board and MCUXpresso IDE, and how to integrate NFC Reader Library.



https://www.nxp.com

NXP Semiconductors AN1 3953

Integrating NFC Reader Library in a KW4x Bluetooth Low Energy Application

1 Introduction

This document gives instructions on how to create a Bluetooth Low Energy (Bluetooth LE) project for the EVK-
KW45 development board and MCUXpresso IDE, and how to integrate NFC Reader Library.

This document guides software developers who want to use, adapt, and integrate the NFC Reader Library to an
SDK wireless connectivity example.

1.1 NFC reader library overview

The NXP NFC Reader Library is a modular software library written in C language, which provides an API that
enables customers to create their own software stack and applications for the NXP contactless reader ICs:

* PN512

* CLRC633 family
* PN7462 family
* PN5180

This API facilitates the most common operations required in NFC applications such as:

* reading or writing data into contactless cards or tags;
» exchanging data with other NFC-enabled devices;
* allowing NFC reader ICs to emulate cards.

The NFC Reader Library is designed in a way to be easily portable to many different microcontrollers with a
multi-layered architecture:
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Figure 1. NFC reader library

As main blocks, we have:

* Application Layer (AL) - implements the command sets to interact with MIFARE cards and NFC tags;

* NFC activity - implements a configurable Discovery loop for the detection of contactless cards, NFC tags, or
other NFC devices;

* HCE and P2P components, for the emulation of Type 4 tags and P2P data exchange respectively;

* Protocol abstraction layer (PAL) - contains the RF protocol implementation of the 1ISO14443, FeliCa, vicinity
and NFC standards;
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* Hardware abstraction layer (HAL) - implements the drivers for controlling the NFC front ends RF interface and
capabilities;

* Driver Abstraction Layer (DAL) - implements the GPIO pinning, the timer configuration, and the physical
interface (BAL) between the host MCU and the reader IC;

* OSAL module, in charge of abstracting the OS or RTOS specifics (tasks events, semaphores, and threads).

1.2 KW45 wireless microcontroller overview

The KW45 product family is a low-power, highly secure, and single-chip wireless MCU that integrates a high
performance Bluetooth Low Energy version 5.3 radio and CAN FD for Automotive and Industrial applications.

The KW45 microcontroller is a low-power, highly secure, Arm Cortex-M33-based wireless device targeting these
applications with up to 1 MB program Flash, 128 kB SRAM, and a 2.4 GHz upgradable radio supporting up to
24 simultaneous hardware connections in any central/peripheral combination.

For more details, see Bluetooth® Smart/Bluetooth Low Energy.

1.3 NFC reader library — integration with KW45B41Z-EVK overview

The current NFC Reader Library v5.22.01 does not support Kinetis KW4x MCU. For reference, see the K82
NFC Reader Library package.

To integrate the library, perform the following steps:

» Hardware preparation (the connection between KW45B41Z-EVK board and NFC reader board);
Setting up the development environment (SDK download, workspace);

* Preparing adaptation files for KW45 board;

* Integrating NFC application to wireless uart Bluetooth LE example;

* Running the demo.

2 Hardware setup

2.1 Hardware required

To perform the NFC integration to a wireless uart Bluetooth LE example, the platforms below are needed:

* NCF3320 Antenna v1.0 board as an NFC transceiver;

» KW45B41Z-EVK board as host MCU, used to load and run the Bluetooth Low Energy Stack and NFC
application logic.

®

= RINFC Host Interface - CRCHC]
(@ SPI ))))) ® ®
@ G

Figure 2. Hardware required for NFC integration

2.2 Pin configuration
The communication between the boards is via the SPI communication using the following pin configuration:
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Table 1. Pin configuration

Master board (KW45B41Z-EVK)

Connects to

Slave board (NCF3320 Antenna v 1.0)

PTCO (J2-pin10)

IRQ

PTC1 (J2-pin9) — Reset
PTA18 (J2-pin2) — MOSI
PTA17 (J1-pin2) — MISO
PTA19 (J1-pin5) — SCK
PTA16 (J1-pin1) — CSs
GND (J3-pin7) — GND

2.3 Power configuration

The KW45 must be put in Bypass mode by placing the jumper JP5 in position 3-4 (its default position is 1-2,

DCDC mode).

P3V3 VDD_CORE  VDD_PA VDD_BRD
JP5 JP15 JP11 JP10
[0.84V-1.21V]
DCDC
mode 3-4 NC Open 5-6
Bypass 3-4 NC Open 4-3
mode pe
PMIC Ext
mode 5-6 1-2 supply 1-2

Figure 3. Power configuration

aaa-056129

3 Setting up the development environment

Follow the next steps to create an EVK-KW45 Bluetooth Low Energy project for MCUXpresso IDE (in which the

NFC library is integrated) and to get the latest NFC Reader Library release. For this example, the version of

SDK used is SDK_2_12_2_ KW45B41Z-EVK and the NFC Reader Library version is v5.22.01.
1. Download and Install MCUXpresso IDE (for this example, we are using MCUXpresso IDE v11.7.0 [Build

9198]).

* Go to the MCUXpresso-IDE webpage and download the latest version of IDE.
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x PRODUCTS ~ APPLICATIONS ~ DESIGN ~ SUPPORT ~ COMPANY Q Search My NXPAccount  LANGUAGEv &

Home / Software / Development Software / MCUXpresso Integrated Development Environment (IDE)

MCUXpresso Integrated Development Environment (IDE)

MCUXpresso-IDE Receive aleris ®

USER GUIDE

Downloads
5 CrE S Filter by keyword
1 download
FILTER BY

IDE AND BUILD TOOLS
Development Software
MCUXpresso Integrated Development Environment (IDE)

FLEXERA RevAll Jan27,2022 1KB MCUXPRESSO

DOWNLOAD

[J IDE and Build Tools

Figure 4. Download IDE
* Install the IDE.

2. Get the latest NFC Reader Library release (for this example, we are using v5.22.01)
* Go to the NXP NFC Reader Library webpage.
* Go to the Downloads tab.
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Feature complete software support library for NFC Frontend

ICs. Designed to give developers a faster and simpler way to I
deliver NFC-enabled products. This multi-layer library, written in
C, makes it easy to create NFC based applications. Special
features, including interrupt-based event handling, Free RTOS Note: For better experience, software downloads are recommeny
support and MISRA-C compliancy, are provided along with the on deskiop @
NFC Reader Library. The software is designed in a way to DSQ

easily portable to many different microcontrollers.

4 BACKTO TOP

Documentation

Figure 5. Downloads tab
¢ Download the NFC Reader Library for Kinetis K82F package.

Product Information

NFC Reader Library

Select a version. To access older versions, click on the " Previous " tab

Current Previous

Version Description Date Available

w07.05.00 MFC Reader Library for CLRCE63 May 4, 2023 Download Log
w07.05.00 MFC Reader Library for Linux May 4, 2023 Download Log
w07.05.00 MFC Reader Library for PN5130 May 4, 2023 Download Log
w07.05.00 MFC Reader Library for PN5190 May 4, 2023 Download Log
w07.05.00 MFC Reader Library for PNT462 May 4, 2023 Download Log
05.22.01 [: eader Library for FRDM F Jul 1, 2019 Download Log
4.04.05 MNFC Reader Library for PN512 Dec 7, 2016 Download Log

Figure 6. Download NFC reader library

3. Generate a downloadable SDK package for KW45B41Z-EVK board (SDK_2_12_2_KW45B41Z-EVK).
* Navigate to Select Development Board webpage and search for KW45B41Z-EVK board.
* Select Build MCUXpresso SDK.
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% hitps//mcuxpresso.nxp.com/en/select

Select Development Board

Search for your board or kit to get started

Search for Hardware

Kivas Q
rics

Select a Board, Kit, or Processor

-
MAPS-KS22 (MKS22FN256xx12)
TWR-K21D50M (MK21DN512A2025)
TWR-K21F120M (MK21FN1M0A0012)
TWR-K22F120M (MK22FN512:0012)
TWR-K24F120M (MK24FN256:00¢12)
TWR-K60D100M (MKBODNS12x0¢10)
TWR-KE4F120M (MKBAFN 1M 0iocx12)
TWR-K8SF150M (MKBSFN2M Do 15)
TWR-KE0F150M (MKSOFN256:00¢15)
TWR-KB1F150M (MK81FN256:00015)

TWR-KE18F (MKE18F5120016)

TWR-KL25Z72M (MKL28Z51200x7)

TWR-KL43Z48M (MKL43Z2561004)

TWR-KLE22Z72M (MKLS2Z128x07)

TWR-KM34Z50MV3 (MKM34Z12845005)

Can't find the processor you are looking for?

Flease refer fo the MCUXpresso Supported Processors Table for the Iatest update on processors that are currently supported or planned to be supported. This document also lists legacy
processors that are not targeted for MCUXpresso SW and Tool suppart and detsils the recommended enablement for those respective processors

Figure 7. Select Development Board page

l Build MCUXpresso SDK 2.

Selection Details

KW45B41Z-EVK
KW45B41Z Evaluation Kit for Bluetooth Low Energy

Board Configuration

Found @) HW solutions that match your criteria.

(Boards: @), Kits: €. Processors: @E)

hed Hardware Platforms

Filtering Criteria - Reset all
Required Middleware

Middleware filtering not applied

Required Example Projects
Example Project filtering not applied

Required Toolchains
Toolchains filtering not applied

Processor Parametric Filtering
Processor Parametric Filtering not applied

— As a toolchain, make sure that the MCUXpresso IDE is selected.
— Use the Download SDK button to start downloading SDK package.

Build SDK for KW45B41Z-EVK

Generate a downloadable SDK archive for use with desktop MCUXpresso Tools.

Developer Environment Settings

examples the SDK and Generaied Frojects

Tosichain

,[g

Windows

MCUXpresso IDE - I

Name: Category Description

CMSIS DSP Library CMSIS DSP Lib CMSIS DSP Software Library

EdgeLock SEQS0 Plug and Trust Middleware Middieware Secure subsystem library - SS5 APl

GenFSK Middieware GenFSK stack and examples

LN staex Middlewrare LN Stack middieware

Mbed Crypto Middieware Mbed Crypto library

mbedTLS Middieware mbedTLS SSUTLS liorary

multicore Middleware Mutlicore Software Development Kit

FreeRTOS Real-time operating system for microcontrollers from Amazon

DOWNLOAD SDK

Figure 8. Start downloading

SDK Version 2122 (released 2022-12-16)

SDK Tag REL_212.0_K4W1_RFP

Search. SELECTALL UNSELECT ALL

Dependencies

4. Create the MCUXpresso workspace.
* Open MCUXpresso IDE and create a workspace.

e Drag and drop SDK_2_12_2 KW45B41Z-EVK into the installed SDKs tab of the MCUXpresso IDE.
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& Project Explorer  1#/Registers # Faults % Peripherals+ -o

There are no projectsin your workspace.
To add a project:

W Create  new C/Cs + project..

® |mport SDK examplels)

3 Create a project,

& Import projects
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* No project selected

- Create or import a project

Import SDK examph
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- Build your project

5
o
.

= Debug your project

- Miscellaneous

LIls UXpresso Config Tools>>

B Quiick Settinas> >

© Quickstart Panel x -Variables “ Breakpoints. © B Oinstalled SDKs * T Properties ! Problems © Console & Terminal Console “ B B Memory x “*Heap and Stack Usage =B sl s v
R s ~ ®0 20 Monitors
m m%ﬁ:::’m: - Quickstart Panel \ Installed SDKs 2mings deected
3 Name Manifest Version ocation
* \.:::::: ;‘j:‘m::‘:; file system. [] # SDK_2. FRDM-K82F ! . \SW408522.zip
[[] ® SDK_2.x FROM-KW36. 310 1] \SDK_2_2_1_FRDM-KW36.zip
* Build your project [ SOK_2.x FROM-KW38 26515 350 ° \SDK_2.6.515_FROM-KW38.zip
a. Sptcorsonin A Ton : S wisons s
Db your praject S-@-E- [] # SDK_2x QN90IODKE 26205 350 ® \SDK_2_6_205_ QN9090DK6 zip
:
Figure 9. Dragging and dropping SDK_2 12 2 KW45B41Z-EVK
¢ Click Import SDK example(s) from the Quickstart panel.
» Search and select kw45b41zevk in the board and/or device selection page. Then, click next.
[ SDK Import Wizard ] |

D |mparting project(s) for device: KW45B41Z83xmA using board: KWA458412-EVK

-Bnard and/or Device selection page

- SDK MCUs ® Available boards
MCUs from installed SDKs.

Please select an available board for your project
Please dick above or visit

Supported boards for device: KW45B41783:00A

mecuxpresso.nxp.com to
obtain additional SDKs.

X

s
=
[

NXP KW45B41783 0004
v KWdx
KW45B4178300A
=0 a
A
er]
Selected Device: KW45B41Z83xxxA using board: KW45B41Z-EVK  SDKs for selected MCU
Target Core:  cm33 Name SDK Ve.. Manife.. Location
Description:  Ultra-low power, Highly Secure, Bluetooth LE 5.2 #SDK 2.x KW45B41 2.12.2 (6€ 3100 B <Common>\SDK 2
E-@-A~ Wireless MCU with CAN-FD, o ' S
@ < Back Finish Cancel
v T >

Figure 10. Select kw45b41lzevk

* Select wireless_uart_freertos Bluetooth LE project.
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rt projects

name prefix: | kwdSba1zevk

]

1
]
o

]2 di
0= di
[]% ea

] % ea
0= hi
[ = hi
]
]
o
o
[}

RCERE

Project Options.
SOK Debug Console ® Semihost O UART

[ import other files

The BLE wireless uart application is a simple demonstration program based on the MCUXpresso SDK The application implements a custom GATT based Wire.

<Back

Figure 11. Selecting wireless uart freertos

4 Preparing adaptation files for KW45B41Z-EVK board

After unzipping the NFC Reader Library, create an equivalent file for KW45B41Z-EVK
(Board_ FRDM_KW45FRc663.h) by setting the right configuration for GPIOs and handlers.

The following files below must also be adapted:

* DAL\cfg\BoardSelection.h: include the new header file created.

* DAL\src\KinetisSDK\phbalReg KinetisSpi: configure low-power SPI, include the LPIT driver, and
add the SPlI initialization afferent to K45 as follows:

lpspi master config t g masterConfig;

if ( (pbataParams == NULL) || (sizeof (phbalReg Type t) !=
wSizeOfDataParams) )

{

return (PH DRIVER ERROR | PH COMP DRIVER) ;

}

((phbalReg Type t *)pDataParams)->wId = PH _COMP_ DRIVER |

PHBAL REG_KINETIS

SPI_1ID;

((phbalReg Type t *)pDataParams)->bBalType = PHBAL REG TYPE SPI;
memset (&g masterConfig, 0, sizeof (lpspi master config t));

g masterConfig.
g masterConfig.
g _masterConfig.
g _masterConfig. _
.direction = kLPSPI MsbFirst;
g masterConfig.

g masterConfig

PHDRIVER KSDK SPI

g masterConfig.

PHDRIVER KSDK_SPI

g_masterConfigT

PHDRIVER KSDK SPI

g_masterConigT

AN13953

baudRate = PHDRIVER KSDK SPI DATA RATE;
bitsPerFrame = 8U;

cpol = kLPSPI ClockPolarityActiveHigh;
cpha = kLPSPI ClockPhaseFirstEdge;

pcsToSckDelayInNanoSec = 1000000000U /

DATA RATE;

lastSckToPcsDelayInNanoSec = 1000000000U /
DATA RATE;

betweenTransferDelayInNanoSec = 10000000000 /
DATA RATE;

whichPcs = kLPSPI PcsO;
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g masterConfig.pcsActiveHighOrLow = kLPSPI PcsActiveLow;

/*Set clock source for LPSPI and get master clock source*/
CLOCK_SetIpSrc (kCLOCK LpspiO, kCLOCK IpSrcFrol92M);
CLOCK_SetIpSrcDiv (kCLOCK Lpspi0O, kSCG SysClkDivByl6);
phbalReg SpilInit();

/* Initialize the DSPI peripheral */

LPSPI MasterInit (PHDRIVER KSDK SPI MASTER, &g masterConfig,

CLOCK_GetIpFreq(PHDRIVER KSDK SPI CLK SRC));

* DAL\src\KinetisSDK\phDriver KinetisSDK.c:include the 1pit driver, update interrupt types, and
initialize the 1pit timer as follows:

lpit chnl params t lpitChannelConfig;
lpitChannelConfig.chainChannel = false;
lpitChannelConfig.enableReloadOnTrigger = false;

lpitChannelConfig.enableStartOnTrigger = false;
lpitChannelConfig.enableStopOnTimeout = false;
lpitChannelConfig.timerMode = kKLPIT PeriodicCounter;

/* Set default values for the trigger source */
lpitChannelConfig.triggerSelect = kLPIT Trigger TimerChnO;
lpitChannelConfig.triggerSource = kLPIT TriggerSource External;

LPIT SetupChannel (PH DRIVER KSDK PIT TIMER,

PH DRIVER KSDK TIMER CHANNEL, &lpltChannelConflg)
TLPIT StopTlmer(PH DRIVER KSDK PIT TIMER, PH DRIVER KSDK TIMER CHANNEL) ;
LPIT ClearStatusFlags(PH DRIVER KSDK PIT TIMER kKLPIT ChannelOTlmerFlag)
LPIT EnableInterrupts (PH DRIVER | KSDK PIT TIMER,

kKLPIT ChannelOTlmerInterruptEnable)

/* Configure timer period */
LPIT SetTimerPeriod (PH DRIVER KSDK PIT TIMER, PH DRIVER KSDK TIMER CHANNEL,
(uint32 t)gwTimerCnt);

Also in this source an equivalent function for PIT IRQ Handler is needed:

void PIT DriverIRQHandler (void)

{
/* Clear interrupt flag.*/
LPIT ClearStatusFlags (PH DRIVER KSDK PIT TIMER, kLPIT ChannelOTimerFlag);

/* Single shot timer. Stop it. */
LPIT StopTimer(PH DRIVER KSDK PIT TIMER, PH DRIVER_KSDK_TIMER_CHANNEL);
LPIT Dlsablelnterrupts(PH DRIVER KSDK PIT TIMER,

kKLPIT ChannelOTlmerInterruptEnable)

pPitTimerCallBack () ;

}
* In NxpNfcRdLib\types\ph_NxpBuild_Platform.h, add a definition for KW45 board.

For additional changes that are not outlined in this chapter, see the source code.

5 Integrating NFC application to Wireless UART Bluetooth LE example

This chapter introduces how to integrate the BasicDiscoveryLoop NFC example to Wireless UART
Bluetooth LE application.

For the integration, perform the following steps:
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* Add pit drivers in the project.

* Onthe wireless uart project location, create an nfc folder.

OSDisk (C:) » mxp » KW45_nfc > kwdSbdlzevk w_usrt_ncf3320_basic_discovery

Name Date modified Type Size
settings PM File folder
bluetosth File folder
board File folder
SIS Filefolder
component File folder
Debug Filefolder
device File folder
doc File folder
drivers File folder
fremewerk File folder
freertos Filefolder
libs File folder
linkscripts Filefolder
memgr File folder
nfc Filefolder
rpmsg_lite File folder
secure-subsystem File folder
source File folder
startup File folder
utilities Filefolder
cpraject CPROJECT File 135 K8
project PROJECT File 1Ke
kwdSb41zevk_w_uart_ncf3320_basic_discovery JLink Debug.aunch LAUNCH File 2Ke

Figure 12. Creating an nfc folder
» Copy the DAL, NxpNfcRdLib, and phOsal folders from the modified NFC Reader Library.

108522... > NxpNfcRdlLib, KinetisK82F v05.22.01_Full v O Search NxpNfcRalib_KinetisK82F 5
f v o Search nfc
. Name - Size
" e i ApiDocur
DAL File folder DAL
NpNfcRalib T T folder FreeRTOS
phOsal 3/16/2023 308 PM Filefolder Nfcrdlib_SimplifiecPl EMVCo File folder
Nfcrdlib_SimplifiedAPl EMVCa_Anclog File folder
JAPI_EMVCo_Interop File folder
ces op
NfcrdlibEx3_ NFCForum File folder
NfcralibExd MIFARE Classic File older
Nfcrdlibxs 15015693 File folder
NfcrdlibEx?_EMVCo_Polling
NFcralibExs HCE T4T
NfcrdlibExe_NTagl2C
NfcrdlibTt12_Reg63Lped File folder
NxpNfcRalib File folder
phosel File folder
SDK 2.x_FRDM-K82F
FreeRTOS-Licensext 218
£ NXP SLDA pdf 155K8
Readme.txt 7K8
v < >

1 B videos
+ OSPick ()

Figure 13. Copy folders

* Onthe wireless uart project location, the source folder, create an nfc subfolder to integrate the
BasicDiscovery loop files from NfcrdlibEx1_BasicDiscoveryloop folder.

+ OSDisk (C) » rxp » KWAS_nfc > kwdSbdlzevk_w_uart_ncf3320_basic_discovery > source » nfc
Name Date modified Tpe Size
<) NfcrdlibEx1_BasicDiscoveryLoop.c 3 CFile 18KB
) NfcrdiibEx1_BasicDiscoveryLoop.h H File 2k8
) ph_MscpBuild_App.h H File 148
) phApp_init.c CFile 36K8
) phapp_Inith HFile 6k8

Figure 14. Source folder
These files require the changes below:
— In NfcrdlibEx1_BasicDiscoverylLoop.c file, rename main function to NFC_BasicDiscoveryLoop Start
and remove OS initialization.
— In NfcrdlibEx1_BasicDiscoverylLoop.h, declare NFC_BasicDiscoveryLoop Start function.
— In ph_NxpBuild_App.h, add the definition for KW45,

AN13953
Application note

All information provided in this document is subject to legal disclaimers.

Rev. 1 — 30 May 2023

© 2024 NXP B.V. All rights reserved.
Document feedback
11/20



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK

NXP Semiconductors AN1 3953

Integrating NFC Reader Library in a KW4x Bluetooth Low Energy Application

— In phApp_Init.h, add the definition for ph driver.
— In phApp_Init.c, include the needed headers add the CPU initialization for KW45 in phApp_CPU_Init
function and add the IRQ handler as follows:

TRQ HANDLE ARRAY DEFINE (g IrgHandle, 1);
#define gBoardIrgHandle ((irg handle t)g IrgHandle[O0])

void CLIF HalIRQHandler (void *param)

{
CLIF IRQHandler () ;

}
Configure the GPIO pins in the phApp Configure IRQ function:

#if !gAppButtonCnt c
NVIC SetPriority (EINT IRQn, EINT PRIORITY) ;
NVIC_ClearPendingIRQ(EINT_IRQn);
EnableIRQ (EINT IRQn);

felse

#include "fsl adapter gpio.h"
static const hal gpio pin config t g IrgConfig = {
kHAL GpioDirectionlIn,
PHDRIVER IRQ GPIO PIN DEFAULT STATE,
PHDRIVER TRQ GPIO PORT INSTANCE,
PHDRIVER IRQ GPIO PIN
}i

if (kStatus HAL GpioSuccess !
=HAL GpioInit((hal gpio handle t)gBoardIrgHandle,

(hal gpio pin config t *)&g IrqConfig))
{
return PH ERR ABORTED;

}
(void) HAL GpioInstallCallback (gBoardIrgHandle,CLIF HalIRQHandler, NULL) ;

Also, call BleApp SendNfcCardInfo in phApp PrintTagInfo function.
— In wireless_uart.h, define the nfcCardInfo tag structure, declare BleApp SendNfcCardInfo function,
and define a HexToAscii function:

typedef struct nfcCardInfo tag
{

uint8 t technology;

uint8 t uid[8];
}nfcCardInfo t;

extern nfcCardInfo t gNfcCardInfo;
void BleApp SendNfcCardInfo (void)

#define HexToAscii (hex) (uint8_t)} ((hex) & 0xO0F) + ((((hex) & OxOF) <= 9) ?
'O' ¢ ('"A'-10)) )

— In wireless_uart.c, call the initializations for pit module and the nfc basic discovery start and add
definitions for BleApp SendNfcCardInfoHandler and BleApp SendNfcCardInfo functions.

static void BleApp SendNfcCardInfoHandler (void *pParam)
{

static uint8 t dataToSend = 1;

uint8 t *pString;

uint8 t stringSize;

uint8 t index = 0;
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uint8 t hexStringl[13] {"Card Detected"};
uint8 t hexString2[12] {"Technology=A"};
uint8 t hexString3[20] = {"UID=0000000000000000"};

if (dataToSend == 1)
{

pString = hexStringl;

stringSize = 13;

dataToSend = 2;

}
else 1f (dataToSend == 2)
{

hexString2[11] = gNfcCardInfo.technology;

pString = hexString2;

stringSize = 12;

dataToSend = 3;
}
else
{

index = 4;

for(uint8 t i = 0; i < 8; i++)

{
hexString3[index++]
hexString3[index++]

}

pString = hexString3;

stringSize = 20;

dataToSend = 1;

}

HexToAscii ( (gNfcCardInfo.uid[i])>>4 );
HexToAscii ( gNfcCardInfo.uid[i] )

BleApp SendUartStream(pString, stringSize);

if (dataToSend!=1)
{

(void) App PostCallbackMessage ( (appCallbackHandler t)BleApp SendNfcCardInfo,
NULL) ;

}
}

void BleApp SendNfcCardInfo (void)

{
(void) App PostCallbackMessage (BleApp SendNfcCardInfoHandler, NULL) ;

}

— In main.c, include board.
— In board.c, include fs/_Ipit.h and initialize pit module.

void BOARD InitPitModule (void)
{
lpit config t pitConfig; /* Structure of initialize PIT */
CLOCK_SetIpSrc (kCLOCK Lpit0O, kCLOCK IpSrcFro6M);
LPIT GetDefaultConfig (&pitConfiq);
LPIT Init (LPITO, &pitConfig);
}

— In board.h, declare pit initialization.

» Update the linker information (Project Properties -> C/C++ Build -> Settings) and preprocessor defines
(Project Properties -> C/C++ Build -> Preprocessor).
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Settings i
Configuration: Debug [ Active ] ~ | Manage Configurations...

® Tool Settings # Build steps ' Build Artifact ki Binary Parsers @ Error Parsers

v ® MCU C Compiler Include paths (-1) e
& Dialect
2 Preprocessor
& Includes
& Optimization
& Debugging
& Warnings

"${workspace_loc:/${ProjNamel/source]”

& Miscellaneous

e E
& Architecture “${workspace_loc/${ProjName}/nfc/DAL/boards]"
& TrustZone “${workspace_loc:/${ProjMame}/source/nfc)”
~ % MCU Assembler "${workspace_loc:/${ProjNamel}/source/common]”
& General “${workspace_loc/${ProjMame}/component/osa}*
® Architecture & Headers "${workspace_loc:/${ProjName]/component/reset]”
~ ® MCU Linker "5‘{"'0’kSDBCEJUC!."ﬂPTOJ:Name}."cumponemj(ommon_ldsk}'
B General "${workspace_loc/${ProjMame}/component/mem_manager}" v
@ Libraries Include files (-include) & "
(& Miscellaneous
2 Shared Library Settings
& Architecture
(& Managed Linker Script
& Multicore '

& TrustZone

Figure 15. Updating linker information 1

Settings Tk
Configuration: Debug [ Active | ~ | Manage Configurations...

% Tool Settings # Build steps " Build Artifact i Binary Parsers @ Eror Parsers

v ® MCU C Compiler ] Do not search system directories (-nostdinc)
(& Dialect [_] Preprocess only (-E)
(= Preprocessor Defined symbals (-D) & al g
& Includes CPU_KW45B41Z83AFTA A
(& Optimization g
(# Debugging

(= Warnings
& Miscellaneous
& Architecture
& TrustZone

v ® MCU Assembler

CPU_KWA45B41Z83AFTA cm33
SERIAL_MANAGER_NON_BLOCKING_MODE=1
SERIAL_USE_CONFIGURE_STRUCTURE=1
gButtonSupported_d=1
SDK_DEBUGCONSOLE=0

& General 0SA_USED
& Architecture & Headers S DK;D EBUGCONSOLE_UART
~ & MCU Linker SDK_COMPONENT_INTEGRATION=1
(= General FSL_OSA_TASK_ENABLE=1
(& Libraries KW45B41783 e
(& Miscellaneous Undefined symbols (-U) i

(& Shared Library Settings
& Architecture

(= Managed Linker Script
& Multicore

& TrustZone

Figure 16. Updating linker information 2

6 Running the demo

To run the demo, perform the following steps:

e Create hardware connection based on Section 2.
* Open a serial terminal on the corresponding COM port for KW45 board. The baud rate used is 115200.

» Start advertising.

* Open Mobile APP - 10T toolbox - Wireless UART. The KW45 board is listed as NXP_WU.
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loT Toolbox

< 10T Toolbox  loT Toolbox

Wireless UART
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RSSI: -44 dBm
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&
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Beacons
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®
®
€
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N]
}@ '@
&

Zigbee Shell Thread Shell

Figure 17.
* Create Bluetooth LE connection. The serial log contains the log for Bluetooth LE operations.

&2 COM66 - PuTTY — O X

Figure 18. Serial log
* To initiate discovery demo, use NFC cards close to NCF3320 Antenna v1.0 board.

* Once the card is detected, an event is sent to the mobile application including technology and UUID of the
card.
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< loT Toolbox loT Toolbox Console DISCONNECT

Wireless UART

Card
DetectedTechnology=AUID=042460626E4D8000Card
DetectedTechnology=AUID=042460626E4D8000Card
DetectedTechnology=AUID=042460626E4D8000Card
DetectedTechnology=AUID=042460626E4D8000

Status: Connecta 100% &

Figure 19.

7 Reference

NFC Reader Library
NCF3320

CLRC663 plus
FRDM- KW41Z board
KW45B41Z-EVK SDK
* MCUXpresso IDE
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8 Note about the source code in the document

Example code shown in this document has the following copyright and BSD-3-Clause license:

Copyright 2024 NXP Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials must be provided with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS I1S" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN

ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

9 Revision history

Table 2 summarizes the revisions to this document.

Table 2. Revision history

Document ID Release date Description

AN13953 v.1 30 May 2024 Initial public release

AN13953 All information provided in this document is subject to legal disclaimers. © 2024 NXP B.V. All rights reserved.
Application note Rev. 1 — 30 May 2023 Document feedback

17120


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK

NXP Semiconductors

AN13953

Integrating NFC Reader Library in a KW4x Bluetooth Low Energy Application

Legal information

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 modifications 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.

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.

AN13953

All information provided in this document is subject to legal disclaimers.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://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.

Suitability for use in non-automotive qualified products — Unless

this document 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.

Translations — A non-English (translated) version of a document, including
the legal information in that 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 vulnerabilities or may support established security standards or
specifications with known limitations. 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.

NXP B.V. — NXP B.V. is not an operating company and it does not distribute
or sell products.

Trademarks

Notice: All referenced brands, product names, service names, and

trademarks are the property of their respective owners.
NXP — wordmark and logo are trademarks of NXP B.V.

© 2024 NXP B.V. All rights reserved.

Application note

Rev. 1 — 30 May 2023

Document feedback
18/20


mailto:PSIRT@nxp.com
https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK

NXP Semiconductors

AN13953

Integrating NFC Reader Library in a KW4x Bluetooth Low Energy Application

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 and/or registered
trademarks of Arm Limited (or its subsidiaries or affiliates) 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.

AN13953

All information provided in this document is subject to legal disclaimers.

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

Kinetis — is a trademark of NXP B.V.

Microsoft, Azure, and ThreadX — are trademarks of the Microsoft group of
companies.

MIFARE — is a trademark of NXP B.V.

© 2024 NXP B.V. All rights reserved.

Application note

Rev. 1 — 30 May 2023

Document feedback
19/20


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK

NXP Semiconductors

AN13953

Integrating NFC Reader Library in a KW4x Bluetooth Low Energy Application

Contents
1 Introduction ... 2
1.1 NFC reader library overview ............cccccceeeennee. 2
1.2 KW45 wireless microcontroller overview ........... 3
1.3 NFC reader library — integration with
KW45B41Z-EVK overview
2 Hardware setup .......ccccocvrimmrmrrreerre s
2.1 Hardware required ....................
2.2 Pin configuration ....................
2.3 Power configuration ............ccccoiiiiiiiiiiiie
3 Setting up the development environment ..... 4
4 Preparing adaptation files for
KW45B41Z-EVK board ........cccceoecemreeerrniernnnnnes 9
5 Integrating NFC application to Wireless_
UART Bluetooth LE example
6 Running the demo ..........cccciiiiiiiiirneeee .
7 Reference ...
8 Note about the source code in the
document ...
9 Revision history ......

Legal information

Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section 'Legal information'.

© 2024 NXP B.V. All rights reserved.

For more information, please visit: https://www.nxp.com Document feedback

Date of release: 30 May 2023
Document identifier: AN13953


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK

	1  Introduction
	1.1  NFC reader library overview
	1.2  KW45 wireless microcontroller overview
	1.3  NFC reader library – integration with KW45B41Z-EVK overview

	2  Hardware setup
	2.1  Hardware required
	2.2  Pin configuration
	2.3  Power configuration

	3  Setting up the development environment
	4  Preparing adaptation files for KW45B41Z-EVK board
	5  Integrating NFC application to Wireless_UART Bluetooth LE example
	6  Running the demo
	7  Reference
	8  Note about the source code in the document
	9  Revision history
	Legal information
	Contents

