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Agenda

NFC software integration webinar series

Session I, 11th October
How to port the NFC Reader Library to K64F

» NFC Reader Library positioning and architecture
» Hands-on: NFC Reader Library porting to K64F.

» General considerations to port NFC Reader Library to
your target MCU.

» Q&A
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NFC Reader Library integration for RTOS and non-RTOS systems
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NFC Reader Library comes with built-in MCU support. PN7462 firmware can de developed
NFC Reader Library is portable to the customer MCU leveraging on the NFC Reader Library.
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NFC Reader Library
contents and architecture
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NFC Reader Library release contents

~— NFC Reader Library API

Dems aops

Leoopr KSiK2x tantl

Software examples

~ Documentation ’

NXP NFC Reader Library vi.os0.04.001641
NXP NFC Reader Library Documentation

JJJJJJJJJ

Introduction

« This document describes the NXP NFC Reader Library Version the ics
namely PNS180, PNEVS128, CLRC663 PNT462AU. The 10 run on NXP
RC863 Blue board v3.0/ PNS180 TFBGASS.
Bo; to

LPCI78SILP .5 CE
performance board v1.0, conn
and on

+ Intended Audience:
« This document s a reference fo be used by he SW designers, implementers and intgrators
Overview

The NXP reader ibrary s
programming and setting

into Layers and Components wrtten in ANSI C. The library structure prowides  modular way of
fertace. The reacer ibrary consists of below kayers

oo G

MR

NFC Reader Library API:

Freely downloadable.
Full implementation of all NFC protocols

NDA version with full support for MIFARE®

DESFire® and MIFARE Plus®

SW package for MCUXpresso

.
.. '.

P Mobile °.
Knowledge

Software examples:
« BasicDiscoveryLoop
« AdvancedDiscoveryLoop

* NFCForum
e MIFARE Classic
« [|S0O15693

« EMVCo Loopback

Info and more information:

Documentation:

API| documentation

Generated from source file annotations
Provided as HTML document

NX


http://www.nxp.com/pages/:NFC-READER-LIBRARY

NFC Reader Library support for multiple products and platforms

Compliance apps

’ﬂj gg . CLRC663 plus
L - PN5180
: - PN7462AU

ISOMEC 10373 EMVCo Loop
PCD back app for
application Cormpliance

SNEP 1.0

| Hee
Layer

§ : T Y- Supported dev boards:*
e | e
. - =§ - PNEV5180B
. e z - PNEV/462B
L PN5180 RCEE3 PN7462AU =§
]
i Supported platforms:*
- LPC1769, LPC11U6S8
« FRDM-K82F
oo rsoKax Rasiurf * Raspberry Pi Model 3
- / » ... and portable to other MCUs and

Info and more information: platforms.
* NFC Reader Library v5.02.00

.. Today, we port NFC Reader
8 k"r?(?\,'\}?edée Library to FRMD-K64F board !


http://www.nxp.com/pages/:NFC-READER-LIBRARY

AL contains application-specific implementations for

N FC Read er L | b rary arc h |tect ure various contactless cards (card command sets)

Discovery loop component implements a poll mode*

.............. Demo apps Compliance app and a listen mode** for contactless card and NFC
== T IR, 2 ce detecton
g Application | Application |  Application - Application | application application Compliance I“I“|.|
. Card emulation (HCE) and P2P NFC modes
implementation
- MIFARE MIFmE Part of Par_lof ISOHEC —_
R ol G G _—
E g PAL components contain hardware-independent
3 3 implementations of contactless protocols
5 | =3
""""""" HAL components abstract the functionality of
the NFC reader IC to a generic interface
i 2
i HE —
&1 |
PN5180 RCE63 PN7462AU DAL prov|des

« API to abstract MCU GPIO functionalities

- BAL abstraction layer for the interface
between host MCU and the NFC reader IC

BAL (Bus Abstraction Layer) - Interfaces GP|O (General Purpose Input Output) Layer - Interfaces Timer Abstraction Layer - Interfaces

RaspbemyPi

LPCOpen KSDK 2.x LinuxSPI

OSAL which abstracts the OS simplifying

development in multiple SW platforms



NFC Reader Library architecture (ll)

11 software examples available to

Demo apps Compliance apps Demo apps on
Sl |fed ARY be tested and re-used.
Basic Advanced NFG Forum | MIFARE Classic| ISO/EC 15693 | EMVCo polling | HostCard | NTAG I2C ISONEC 10373 EMVCo Loop 1SO Profile Ref o
. DiscaveryLoop | DiscoveryLoop dermo application application damo Emw, T4T demo PCD back app for App 7
2 Application Application Application application Application | application application Compliance el
.|

AL {Application Layer) - Commandsets Simplified API

AL and PAL layers are hardware
and platform independent, so they

SNEP 1.0

uew Q1D
P-EFFFLOSI | NG A3

JMIFARE | MIFARE Part of Partof | Jewel NFC ICode | ISOVIEC

Classic | Uliralight, MIFARE FeliCa | Tepaz |Forum Tag 18000 5y
EVi | DESFire EVi | Cmd set operations 3m3 Discovery LLCP 1.1 _ can be used on top Of any Su pported
Cmds | Loop -~
S S Su S 5w S Su | 8o Su

NFC IC and MCU since they have
no adaptation

OSAL Interfaces
MULL OS

{Aed ‘0

B | B | B | B T BE T | E
el ® - ) o i HAL is platform independent, so
| = - #= NXP NFC readers can be used on
g i top of any MCU since they have no

Generic

adaptation

PN5180 RCEED PN74624U

WA

phDriver

SIHN1IML

BAL (Bus Abstraction Layer) - Interfaces GP|O (General Purpose Input Output) Layer - Interfaces Timer Abstraction Layer - Interfaces

RaspbemyPi
LinuxSF1

LPCOpen KS0K 2.x

The software examples can be imported and run the

supported platforms without any adaptation. m
Support for other platforms requires adaptations in OSAL

and DAL.




NFC Reader Library structure

[ Project Explorer 57 2, Peripherals+ [il{ Regi

. (= ApiDocumentation API documentation

Driver abstraction layer
FreeRTOS support

lpc_beard_nxp_lpcxpresso_1769

i =5 Ipc_chip_175% 6x

[ m@ Mfcrdlib_Simplified APL_EMVCo_Analog
[ % Mfcrdlib_Simplified APLISO

[ g;’ MfcrdlibExd_BasicDiscoveryloop

[ {TJ_':_"? MfcrdlibEx11_I5010373_PCD

[ g;’ MfcrdlibEx?_AdvancedDiscoveryloop NFC Reader Library
[ 5‘5 MfcrdlibExd_MIFAREClassic examples

[ {TJ_':_'; MfcrdlibEx5_15015693

[ {TJ_':_'; MfcrdlibEx?_EMVCeo_Polling
b 5 NfcrdlibB@_NTagl2C

[ 5‘5 MfcrdlibTstl2_Rcbb3Llped

[ xpMfcRdLi NFC Reader Library source code
[+ phiJsa OS abstraction layer

Platform support

TR i (IR



NFC Reader Library porting to K64F
Main steps




10- MFC Reader Lib - Develop -

'M ain steps fore

7 Proj... &3

MfcrdlibExd _

= ApiDocumentation
= DAL
k= FreeRTOS
(=5 Ipc_board_nxp_lpcxpresso_1769
= Ipe_chip_175:x_6x
% Mfcrdlib_Simplified APT_EMVC o
(5 Nfcrdlib_Simplified APT_EMVCo_Analog
2% Nfcrdlib_Simplified APT IS0
a =5 NfcrdlibExl_BasicDiscoveryloop

NFC Reader Librar

MfcrdlibExl_BasicDiscoveryLoop

int main (void)
_f
L

do

ll’

L

#ifdef PH_PLATFORM_HAS_I(

njtl Includes gendif
@ DAL e
= Debunl PC17A9 =3 Fndef PH OSAL_NULLOS
(Ear) Fr -
= NFC Reader Library
R
.o package for FRDM-K82F S
= sr -
| NfcrdlibExl_Basiclhscoveryloop.c |
Readme.txt (void)phOsal_TI
I NfcrdlibFdd JS010372 Bn S—
25 MNfcre - B v
~ Without FRDM-K64F
2 Nfcre status = tha'_"-
L MNfcr S u p p O rt CHECK_STATUS(sts
4 "
Q.. Installed SDKs Properties C

“ MCUXpresso IDE (Free Edition)
IDE

w Start here

CDT Build Console [MfcrdlibEx]_BasicDis

Finished building: C:/

UsersysJJ

Building file: C:/Users/JJofre
Invoking: MCU C Compiler
arm-none-eabi-gcc -D_ USE_LPCOP
Building file: C:/Users/JJofre;
Building file: C:/Users/JJofre,
Invoking: MCU C Compiler
arm-none-eabi-gcc -D_ USE_LPCOP
Invoking: MCU C Compiler
eabi-gcc -D__ USE_LPCOP

darm-none-

y porting to FRDM-K64F

Prepare the HW for software development.

. Get the SDK package for FRDM-K64F board with
MCUXpresso Config tools.

Set up MCUXpresso workspace.

Change project configuration settings in the SW
examples ported.

Code changes for adding FRDM-K64F support in DAL and
adapt application HW initialization instructions.

With FRDM-K64F
‘support




NFC Reader Library porting to K64F

Setup
SW development:

HW design:
We select CLRC663 plus and Kinetis K64F ICs NFC Reader Library supports CLRC663 plus but
no driver is available for K64F

for designing an NFC reader

| coben

o ¢ o
c % g ) ) |
RS CLRC663 g Kinetis :
(&) = — e 5
T = plus = K64F =
p= e §

B

Port NFC Reader Library to

Prototype with NXP
K64F host MCU

reference dev boards

CLEV6630B FRDM-K64F

Key message:

Mobile
Knowledge

NFC Reader Library SW stack can be easily adapted to support your target MCU! x

14




NFC Reader Library porting to K64F
Setting up the hardware




CLEV6630B board wiring with FRDM-K64F board

CLEV6630B

——— CLEVG630B

MOSI J2-8 MOSI
MISO J2-10 MISO
SCK J2-12 SCK
SSEL J2-6 SSEL
RESET J1-3 CLRC_NRST
IRQ J1-11 IRQ
IFSELO J1-2 IFO
IFSEL1 J1-4 IF1
GND J2-14 GND
Resistors that need to be removed to decouple the FRDM-K64F
LPC1769 MCU from CLEV6630 and connect K64F MCU.
Described in doc.

Key message: CLEV6630B boards enables easy connection to your target MCU!
16 'I\(nr?ct))vivlfedg'e



http://www.nxp.com/docs/en/application-note/AN11908.pdf

NFC Reader Library porting to K64F
Setting up the dev. environment




Get latest NFC Reader Library release

= Frontend Solutions ¥  NFC Reader Library “rontend Solutions ¥ NFC Reader Library
MXP > Software & Support > Product Information : NFC Reader Library
NFC Reader Library - Software support for NFC Frontend solutions NFC Reader Library - Software support for NFC Frontend solutions
¥ Software &Si rt H
OVERVIEW DOWNLOADS DOCUMENTATION SOFTWARE & TOOLS OVERVIEW L DOWNLOADS I DOCUMENTATION SOFTWARE & TOOLS DF‘m:L::t Listupm P rodu ct I nfo rmatl on

Froduct Search NFC Reader Library
Order History

Jump To Overview Features Product Downloads o ?FC Rﬂzﬂefllil_'rﬂrY’Sf’ﬂWafB support for NFC Recent Product Releases

B rontend solutions
Overvieu & Fealures Feature complete software support library for NFC = All NXP® NFC frontend ICs Recent Updates Toregister a Mew Produd please click on the button

" Latest Version
Related Products
€lated Frodu Frontend ICs. Designed to give developers a faster and * Full feature set according to NFC Forum

simpler way to deliver NFC-gnabled products. This * Previous Version Licensing
multi-layer library, written in C, makes it easy to create " Synchranous API + Updates & Patches License Lists
NFC based applications. Special features, including * Modular. multi-layer design + Exist d New |

g xisting and New licenses i ivati
interrupt-based event handling, Free RTOS support and « Intermupt-based event handling Offline Activation Current | Previous
MISRA-C compliancy, are provided along with the NFC

Reader Library. The software is designed in a way to be

Supports RTOS and non RTOS based architectu FAQ
easily portable to many different microcantrollers

Supports multiple development envirani RESOURCES FOLLOW US News 17 Aug 2017 Version Description
Download Help 05.02.01 NFC Reader Library for PN7462 Downioad Log
Table of Contents

Certification test applications for EMVCq
Forum, ISOMIEC 10373-6 PICC/PCD

50200 LEC Beadeclincsnc forc Drcas B
FAQs 05.02.00 NFC Reader Library for Kinetis KB2F Download Log
More = =
05.02.00 NFC Reader Library for PNS180 Download Log
40405 NFC Reader Library for PN512 Download Log

NFC Reader Library
-
L 5
ABROLIT NXP RFSNIIRCFS NPWS £ >

Imy

Step 1: Step 2: Step 3:

Browse to Go to Downloads tab and click Download NFC Reader Library for
download button Kinetis K82F package

NFC Reader Library porting is done

starting from the Kinetis K82F package
18 I Krowiedge


http://www.nxp.com/pages/:NFC-READER-LIBRARY

Generate a downloadable SDK package for FRDM-K64F board

NXO® MCUXpresso  © w OIS+  MANAGE ~

MCUXpresso Config Tools

MCUXpresso Config Tools provides a set of system configuration tools that help users of all levels CFG
with a Kinetis or LPC-based MCU solution. Let it be your guide from first evaluation to production
development

Step 1: Go to MCUXpresso Config tools.

« Browse to
@ brapprererers @ p——— e Select SDK Builder
ana environment settings for SDK archive for use with standalone SDK exampie

your configuration desklop MCUXpresso Tools

project
= @ Assign signals 1o pins, set Setup the system clocks and
a electrical properties, and generale inlialization code
3 generale initialization code
H
2
frd

What's new Additional Links

Mar 31 MCUXpresso Config Tools ( MCUXpresso Software and Tools

somm— Step 2: Customize SDK package for your MCU.

Current configuration: FRDM-KB4F

o _ « Select FRDM-K64F in the Current Configuration drop

¥ Boards

— : down menu.

FROM-K22F

« Select Request Build.

—— « Download your custom SDK package.

FRDM-KE15Z

Wed 23-Aug-17 3:18 PM
FRDM-KL02Z . . -
Name your configuration MCUXpresso Config Tools <kinetis.expert@nxp.com>

FRDMKE4F MCUXpresso Config Tools - Build Notification
To M Jordi Mk

e (Y

NXP MCUXpresso Config Tools User,

Feedback

Your recent build request (SDK._2.2_ FRDM-KG64F) has completed and is now available for download from within your MCUXpresso
Config Tools SDK Build Archive (http://m £550.

Download the package from the following link: https://mcuxpresso.nxp.com/en/license?
hash=3967a155a1806482798aa3590af4f481 &uvid=55853



https://mcuxpresso.nxp.com/

Import NFC Reader Library into MCUXpresso workspace

. dev_ported - Develop - NfcrdlibEd_BasicDiscoveryLoop/src/phApp_Init.c - MCUXpresso IDE

[=le )=

File Edit Source Refactor Mavigate Search Project Run  FreeRTOS Window Help
M- S-&-Bie| bl EMNEe SRl ERRR S PLIFHE -0- Q- d L JBRE - e Quick Access E‘E-’I
[( Project Explorer £ 7, Peripherals+ 1 .lmport project(s) from file system... EI @ [l phApp_Init.h o 4pp.h [£] phApp Init.c & [ NfcrdlibExd_BasicDisco.. [€] pin_mux.c = B8
Import project(s) from file system...
b (5 Nferdlib_Simplified APT_EMVCo port project(s) o B
b 5 Nfcrdiib_SimplifiedAPLEMVCo_Anald ~ Select the examples archive file to import. /4 ’
b (5 Nferdlib_Simplified APLISO
4 [ NferdlibEd_BasicDiscoveryLoop Projects are contained within archives (:zip) or are unpacked within a directary. Select your i - i -
» 447 Binaries project archive or root directory and press <Mext>. On the next page, select those projects you B select the archive containing the projects to import =]
> @ 2‘"”:“ ebicimpeitlend s R binEh @O-| )l « 03- NFCReaderLi.. » Ref material » = [ 49 ][ Search Ref materiat 2| o
4 (= boar
X Project archives for LPCOpen and 'legacy’ examples are provided.
b [g clock_config.c Organize v New folder - [ @
i [8 clock_cenfig.h Project archive (zip) 5
. 5 Downloads & 3
b [g pin_muxc Aurchive C:\Users\JJofre\Documents\01 - Webinars\03- NFC software integration\03- NFC Re [ B Documents library
3 gration & FOWSse... . -
b [8 pin_muxh ] g (i__‘j_ Recent Places e Arrange by:  Folder
4 G DAL Project directory (unpacked) - Box Sync N e
I [ boards CreaticTecsi ‘ | |E | & OneDrive ame
cfi 00t directory TOWSE...
'; g mi B NxpNFcRdLib_KDS_v04.06.00_Full_SW2085.zip
b (= stc LPCOpen £ el Libraries B sDK_2.2 FRDM-K64F zip
CMakelLists.bdt LPCOpen is the recommended code base for Cortex-M based NXP LPC Microcontrollers. [ ocuments B sW207844- NFC Reader Library v05.02.00 R2 for CLEVE630B.zip
© (= DebugFRDMEKB4F o) Music B SW408515- NFC Reader Library v05.02.00 R2 for PNEVS180B.7ip
> (g FreeRTOS MCUXpresso IDE includs_the L_PICGpe_n packages which can be imported directly by prasing_the Browse [ Pictures
. button in the Project archive (zip) section, above, and navigating to the Examples/LPCOpen directory.
4 (= intfs ¥ videos
b [B NferdlibExl_BasicDiscoveryLo Alternatively, press the button below to Browse the nxp.com website for latest resources.
> [B ph.NxpBuild App.h B LPCO) & Computer
b [B phApp_nith rowse PEN FESOUICES 0N NXP.COM... ke I P
b (% NepNfeRdLib &, Local Disk (C}) 1
» (g phOsal [ == Removable Disk | ola| m ‘ b +
O Quickstart P... 22 [IgGiobalVan B0 & File name:  NxpNfcRdLib_KDS_v04.06.00_Full_ + |*aip g 2= o
@ <Back | Net> | Finish Cancel N [ open Cancel |
. MCUXpresso IDE (Free Edi
[_ioe )
~ Start here
. New project... 3
® Import project(s) from file system...
R e ol e
's
e -
‘ 1) SDK 2.2 FRDM-KB4F

Mobile °.
Knowledge

20

Import NFC Reader Library package into MCUXpresso IDE



Install and link FRDM-K64F SDK into MCUXpresso workspace

B dev_ported - Develop - NfcrdlibEd_BasicDiscoveryloop/NferdlibExd_BasicDiscoveryLoop.c - MCUXpresso IDE
File Edit Source Refactor Navigate Search Project Run FresRTOS Window Help

IB-HBB-&-BiFEH-0-Q-lein|poErace ISR B0ELD RS 4B [E W S
[ Project Bx.. 32 | % Peripheral.. 1ilf Registers &) SymbelVi.. = O  [g NfcrdlibBd_BasicDiscoveryLoop.c 52
E| v 858
86 ** Main Function
1 = ApiDecumentation - p /
b & DAL 38
1 (= FreeRTOS 39° int main(void)
b 5 Nferdlib_Simplified APLEMVCo 98 {
b (5 Nfcrdlib_SimplifiedAPI EMVCo_Analog g; a
& % Nfcrdlib_SimplifiedAPLISO o {“
b i NferdiibExd_BasicDiscoveryLoop 94 phstatus_t status = PH_ERR_INTERNAL ERROR;
b 5 NfcrdlibExd1 15010373 PCD 35 phNfeLib_Status_t dwstatus;
1 5 NferdlibEx?_AdvancedDiscoveryLoop = 96
o E5 NfcrdlibB3_NFCForum 97 #ifdef PH_PLATFORM_HAS_TCFRONTEND
B N dIbE(Jl’MIFAREC\ 93 phl\!ﬁ—l-ih AnnContewt + AnnContewt = [@AL:
4 cralibbed.| assic 99 #endif /= | MCUXpresso IDE SDK import =]
b (5 NferdlibE:S 15015693 100
b (5 NfcrdlibExT_EMVCo_Pelling 101 #ifndef P Are you sure you want to import the following SDK?
b 5 NferdlibE:8_HCE_T4T 102 . ph C:\Users\Jofre\Documents\01 - Webinars\03- NFC software integration\03- NFC
& 5 NfcrdlibExd_MTagl2C 103 #endif /= Reader Lib porting\Ref material\SDK_2.2_FRDM-K64F zip
b % NfcrdlibTstl2_Re663Lped g 13‘; 2
4 [ NpNfeRdLib 106 ph| [] Da not ask for confirmation on SDK Drag and Drop install
» (= comps 107
b B intfs 188 /4
I = tvoes = d
(1) Quicks... 53 (4= Global... (i Varisb.. 9 Bresk.. 3= Outine = 01 (@) InstolledSDKs 53 [ Properties ) Console [¥] Problems [J Memory @ Instruction Trace
[ Installed SDKs
MCUXpresso IDE (Free Edition) To install an SDK, simply drag and drop an SDK (zip file/folder) into the ‘Tnstalled SDKs' view,
2 Version Location
~ Start here
£ SDK_2.x_FROM-KB4F SDK 2 FRDM-K64F
B New project... £ SDK_2.x_FRDM-K82

K_2.x FRDM-K82F
B8 import SDK example(s)...

& Import praject(s) from file system...

® & %% NP

Quick Settings>>

=]

U dev ported 0 items selected

Drag and drop the FRDM-K64F SDK into
Installed SDKs tab of MCUXpresso IDE

B8 dev_ported - Develop - MCUXpresso IDE
File Edit Navigate Search Project Run

iO-HE 2-%-Bi%F -

[ Project Explorer 2 =, Peripherals+ {1 R

4 [ NfcrdlibEx]_BasicDiscoveryloop
> [l Includes
b (= board
b (g DAL
b (g FreeRTOS
b (= intfs

I+ (5 NxpNfcRdLib

» [ MferdiibEd_BasicDiscoveryLoop.c
NfcrdlibExd_BasicDiscoveryLoop JLin
NfcrdlibExd_BasicDiscoveryLeop JLin
NfcrdlibExd_BasicDiscoveryLoop JLin
Readme.bdt
» 5 NferdiibBA1 IS010373_PCD
1 5 NfcrdlibBx2_AdvancedDiscoveryloop
» (5 NferdlibEx3_NFCForum
» 5 NferdlibExd_MIFARECIassic
» 5 MferdlibBs_15015603
» £5 NferdlibE7_EMVCo_Polling
1 (5 NfcrdlibExs_HCE_T4T
i (5 NfcrdlibBd_NTaglC
» 5 NferdiibTstl2_Re663Lped
i 2 NxpNfcRdLib
=3

) Quickstart P... &% | &= Global Varia... (x)=Va

FreeRTOS  Window Help
O-Q-|@e sk m o i

B8 1mport project(s) from file system...
Import project(s) from file system...

Select the eamples archive file to import.

Projects are contained within archives (zip) or are unpacked within a directory. Select your
project archive o raot directory and press <Next>. On the next page, select those projects you
wish to import, and press <Finish>.

Project archives for LPCOpen and 'legacy’ examples are provided.

Project archive (zip)

Archive | | [Browse..|

Project directory (unpacked)

Root directory C:\Users\JJofre\Documents\01 - Webinars\03- NFC software integration\03- I | Browsi

root directory containing the projects =]
LPCOpen is the recommended code base for Cortex-M based NXP LPC Microcantrollers.
MCUXpresso IDE includes the LPCOpen packages which can be imported directly by pressing the Bl
button in the Project archive (zip) section, above, and navigating to the Examples/LPCOpen directol
b 1l Ported library for K54 -

Altematively, press the button below to Browse the nxp.com website for latest resources.

4 | Ref material
& |l SDK_22_FRDM-K64F o
i Ju StartDev

1 video

Browse LPCOpen resources on nxp.com.

b || 04- CLRCB63 plus product launch

1> 1. 05- How to - Consumable authentication -

@ <Back |__Nea> [ Fnsh | [ ca

Folder:  SDK_2.2_FRDOM-K64F

. MCUXpresso IDE (Free Edi
| )

 Start here

B8 Mew project..

Import SDK example(s)...

® Import project(s) from file system...

W SURS
N Make New Folder
To install an SDK, simply drag and drop an SDK (zip

Name Version Location

1 5DK_2.x_FRDM-K64F 220 e}
£ SDK_2.x_FRDM-K82F 220

SDK_2.x_FROM-K&«
i} SDK_2.x_FROM-KB.

Import FRDM-K64F SDK into workspace and

link it with the software examples.



NFC Reader Library porting to K64F
Configuration changes
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Select FRDM-K64F SDK in the project MCU settings

. dev_test_start - Develop - NfcrdlibExl_BasicDiscoveryloop/MfcrdlibExl_BasicDiscoveryloop.c - MCUXpresso IDE

. dev_ported - Develop - NfcrdlibExl_BasicDiscoveryLoop/NfcrdlibEx]_BasicDiscoveryloop.c - MCUXpresso IDE
File Edit Source Refactor MNavigate . . o File Edit Source Refactor Navigate . ~ o
. Properties for NfcrdlibExl_BasicDiscoveryloop EI - i . Properties for NfcrdlibEx]l_BasicDiscoveryloop
D-HRI®-8-Eiw| ) . MrER B-%-@iv| . ) L
type filter text MCU settings (=] type filter text MCU settings Srv
[ Project Explorer 52 | 2, Peripherals+ ©» Resource [ Project Explorer 57 2, Peripherals+  Resource
Builders Available parts Builders Available parts
b 5 Nfcrdlib_Simplified APLEMVCo 4 C/Cs Build » 5 Nferdiib_SimplifiedPLEMVCo 4 CiC++ Build
b ES Nferdiib_Simplified APLEMVCo_Ana Build Variables » &5 Nfcrdlib_Simplified APLEMVCo_An Build Variables
1 25 Nfcrdlib_Simplified APT_ISO Environment ~ SDK MCUs b 5 Nferdlib_Simplified APLISO Enviranment ~ SDK MCUs
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File Edit Source Refactor Mavigate Search Project Run

T | B~ &~ G:w | [

[ Project Explorer 52 | 2, Peripherals+ 1li Registers £ Symbol Viewer

= Mfcrdlib_Simplified APT_EMVCo_Analog
o =5 Mfcrdlib_Simplified APT_ISO
a iir? MfcrdlibExdl_BasicDiscoveryloop
» ﬁp Binaries
> [wjll Includes
+ (2= board
4 g DAL
> [ boards
a4 = cfa
- [n] BoardSelection.h |e
= Inc
¢ [ sIC
CMakelLists.txt
> = DebugFRDMEB4F
> [ FreeRTOS
a [= intfs
- Lol NferdlibFxl RasicDiscoveryloop.h
} [n] ph_MxpBuild_App.h =
[~ ! phipp_Inith [
> | MNXpNTCROLID
> gy phOsal
> gy SDK_2.2_FRDM-KB4F
4 = 5rC
B [ phApp_Init.c
- L] Mfcrdhibbxl_BasicDiscoveryLoopie

) Quickstart P... &3 Global Varia Variables g, Ereakpoints

g MCUXpresso IDE (Free Edition)

« Start here

. Mew project...

. Import SDK example(s)...

® Import project(s) from file system...

% Build 'MfecrdlibExl_BasicDiscoveryloop' [DebugFRDMES4F]
& Clean 'MfcrdlibExd_BasicDiscoveryloop' [DebugFROMKG4F]
‘f?‘ Debug 'NfcrdlibExdl_BasicDiscoveryloop' [DebugFRDMES4F]

ET? MfcrdlibBxl_BasicDiscoveryloop

= O

BE <

FreeRTOS Window Help

BoardSelection.h

N #ifdef PHDRIVER_FRDM_K64FRC663_BOARD
#include <Board_FRDM_K64FRc663.h>
#endif

m

phNxpBuild_App.h

#if defined(PHDRIVER_LPC1769RC663_BOARD) \

|| defined(PHDRIVER_FRDM_K64FRC663_BOARD)
# define NXPBUILD__PHHAL_HW_RC663

phApp_Init.h

#if defined(PHDRIVER_FRDM_K64FRC663_BOARD)
#define PHDRIVER KINETIS_ K64

phApp_Init.c

#ifdef PHDRIVER_KINETIS_K64
static void phApp_K64_Init(void);
#tendif /* PHDRIVER_KINETIS */

m

Added FRDM_ K64F macro definitions

|| defined(PHDRIVER_FRDM_K82FRC663_BOARD) \

h
P
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File Edit Source Refactor Mavigate Search Project Run  FreeRTOS  Window Help

e s v magen £ st 2 Add FRDM-K64F CPU initializati d
[7 Project Explorer 23 5, Peripherals+ i1} Registers | Symbol Viewer = O - I n I tl a I Zat I O n C O e
= .
b 5 Nfcrdlib_Simplified APLEMVCo_Analog - phApp_Init.c
b 5 Nfcrdlib_Simplified API_ISO . q .
4 |£Er? MfcrdlibExl_BasicDiscoveryloop)| V?ld phApp—CPU—Inlt(VOJ'd){
1 34 Binaries F #if defined PHDRIVER_KINETIS
b @l Includes phApp_K64_Init();
[» (= board . e
4 (g DAL v
[+ = boards
4 (= cfg 1
[» [n] BeardSelection.h 3 ‘
= inc . .
e phApp_K64 Init() function

CMakelLists.txt
= DebugFRDMEG4F
I [7g FreeRTOS
a [= intfs
[ [n] MfcrdlibEBxl_BasicDiscoveryloop.h
i [B ph_MxpBuild_App.h
i+ [B phApp_Inith
b [Fg MxpMNfcRdLib
I [#f phOsal
b [Fg SDK_2.2_FRDM-KB4F
4 src
hApp_Init.c
AL SeTRETElyLoop.c i BOARD_InitPins(); /* Initialize UART pins below used to Print */

BOARD_BootClockRUN(); /* Code for BOARDClock Run configuration*/
SystemCoreClockUpdate();
PIT_GetDefaultConfig(&pitConfig);

PIT _Init(PIT, &pitConfig); /* Init pit module */

() Quickstart P... %% 0d= Global Varia.. (x)= Variables ®g Breakpoints g= Outline = O

- MCUXpresso IDE (Free Edition) e
wy

+ Start here phApp_Init.c includes code specific to Clock and pin_mux config files were
B New project.. HW used (FRDM-K64F) taken from FRDM-K64F SDK example

. Import SDK example(s)...

m

& Import projectis) from file system...

Q Build 'MfecrdlibExl_BasicDiscoveryloop' [DebugFRDMES4F]
5{ Clean 'NfcrdlibExd _BasicDiscoveryloop' [DebugFRDMES4F]
#‘ Debug 'NfcrdlibExdl_BasicDiscoveryloop' [DebugFRDMES4F]
4 -

5’5 MfcrdlibBxl_BasicDiscoveryloop



[ Project Explorer §3 2 Peripherals+ !l Registers Symbol Viewer =550

b 5 Nfcrdlib_Simplified API_EMVCo
p 5 Nfcrdlib_SimplifiedAPI_EMVCo_Analog
b 5 Nfcrdlib_Simplified API_ISO
a 5}3 NfcrdlibExl_BasicDiscoverylLoop
1 4% Binaries
b @) Includes
b (& board
b (% DAL
I (= DebugFRDMK64F
» (g FreeRTOS
b @& intfs
b & NxpNfcRdLib
b (i phOsal
> (i SDK_2.2_FRDM-K64F
b @ src
b [£) NfcrdlibExl_BasicDiscoveryLoop.c

|Z| NfcrdlibExl_BasicDiscoveryLoop JLink default.launch

=| NfcrdlibExl_BasicDiscoveryLoop JLink test.launch

1) Quickstart P... £ 9= Global Varia... (%)= Variables @g Breakpoints
P

. MCUXpresso IDE (Free Edition)
|_IDE )

v Start here

. New project...

. Import SDK example(s)...

® Import project(s) from file system...

Q Build 'NfcrdlibExl_BasicDiscoveryLoop' [DebugFRDMKG4F]
/ Clean 'NfcrdlibExl_BasicDiscoveryLoop' [DebugFRDMKG4F]
#‘ Debug 'NfcrdlibExl_BasicDiscoverylLocp' [DebugFRDMKG4F]
L2

) Edit 'NfcrdlibExl_BasicDiscoveryLoop' project settings

(2 Quick Settings> >

£

=| NfcrdlibExl_BasicDiscoveryLoop JLink DebugFRDMKG4F.launch

Bl v

_m

-

o= Outine = B

>

m

J dev_ported - Develop - NfcrdlibExl_BasicDiscoveryloop/NfcrdlibExl_BasicDiscoveryloop.c - MCUXpresso IDE
_File Edit Source Refactor Navigate Search Project Run FreeRTOS Window Help

MR SR B> EN ISR pHEIARRSPLIFH-0-Q 0™ - E |

v &l w20 & v QuickAccess§1Q|
[ NfcrdlibExl_BasicDiscoveryLoop.c &2 | 8 I
85‘7,/zxx:t::<xx*xx**:(s:xx:xx**xkx*xxx*:kxt*xxxxxi:t*xx**xi:xxxx**:(xxxxx**xxx*xx**xxxxxx**xxt -~
86 ** Main Function
87 t*8*****t*t**t****t***t***t**t****t**t**t*!**t****t**t**t8********3**&***8!***‘/
88
. 39= int main(void) =
% { [
91
92 do
93 {
94 phStatus_t status = PH_ERR_INTERNAL_ERROR;
a5 phNfcLib_Status_t dwStatus;
96
97 #ifdef PH_PLATFORM_HAS_ICFRONTEND
98 phNfcLib_AppContext_t AppContext = {8};
99 #endif /* PH_PLATFORM_HAS_ICFRONTEND */
o8
01 #ifndef PH_OSAL_NULLOS
02 phOsal_ThreadObj_t BasicDisc;
23 #endif /* PH_OSAL _NULLOS */
24
@5 /* Perform Controller specific initialization. */
06 phApp_CPU_Init();
07 =
‘ »
(1) Installed SDK=  [T] Properties B Console £2 g Problems [J Memory € Instruction Trace g SWO Trace Config @D Power Measurement Tool mEB-MN-= 0O

No consoles to display at this time.

Writable Smart Insert 87:18

() NXP MK64FNIMOxod 2 (Nfcrdli...ryvl oop)
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General considerations to port NFC
Reader Library to your target MCU

- Adapt the MCU drivers - DAL Layer
- Timers
- Interrupts
- GPIOs pin configuration
- Host interface configuration

- Adapt the OS - OSAL layer
- Porting the FreeRTOS
- Porting to a different OS

- Adapt the sample projects

- Project configuration settings, includes & macros
- Main application HW init code (e.g. Clocks)

3 G,




Reference links & Info

- NFC Reader Library

- CLRC663 plus

- CLRC663 plus development kit

- FRDM-K64F board

h
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http://www.nxp.com/pages/:NFC-READER-LIBRARY
http://www.nxp.com/products/:CLRC66303HN
http://www.nxp.com/demoboard/OM26630
http://www.nxp.com/demoboard/FRDM-K64F

MobileKnowledge

Software development in Android and iOS MIFARE® product-based applications

Embedded software for MCUs End-to-end systems, readers and card-related designs
JCOP, Java Card operating Systems EMVco applications

Hardware design and development Readers, cards, design for test compliancy (including PCI)
Digital, analog, sensor acquisition, power management Secure Element management

Wireless communications WiFi, ZigBee, Bluetooth, BLE GlobalPlatform compliant backend solutions

Contactless antenna RF design, evaluation and testing Secure services provisioning OTA, TSM services

MobileKnowledge

Roc Boronat 117, P3M3
08018 Barcelona
(Spain)

contactless revolution

Get in touch with us

MOBILE
'WORLD CAPITAL.
BARCELONA

S i [



https://www.google.es/maps/place/MobileKnowledge/@41.402408,2.1926513,17z/data=!3m1!4b1!4m2!3m1!1s0x12a4a33d3b71de05:0xcb1b84b268066826
http://www.themobileknowledge.com/
mailto:mk@themobileknowledge.com

How to port the NFC Reader
Library to K64F

Jordi Jofre (Speaker)
Angela Gemio (Host)

Please remember to fill out our (pop-up)

Check your email for and on-demand

addresses

Please check NXP and MobileKnowledge websites for
and
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http://www.nxp.com/support/classroom-training-events:CLASSROOM-TRAINING-EVENTS
http://www.themobileknowledge.com/content/knowledge-catalog-0

