UM10883

PN7462AU Quick Start Guide - Customer Board
Rev. 1.0 — 29 March 2016 User manual
319810 COMPANY PUBLIC

Document information
Info Content

Keywords PN7462AU, Customer board, Quick Start Guide, functional description of
the customer board

Abstract This document describes the required basic circuitry to operate the

PN7462AU and it also describes how to setup and use the PN7462AU
Customer Demo board V2.1

-
2



NXP Semiconductors

UM10883

Revision history

Quick Start Guide

Rev Date Description
1.0 20160329 First release

Contact information

For more information, please visit: http://www.nxp.com

For sales office addresses, please send an email to: salesaddresses@nxp.com

uUM10883 All information provided in this document is subject to legal disclaimers.

© NXP B.V. 2016. All rights reserved.

User manual Rev. 1.0 — 29 March 2016
COMPANY PUBLIC 319810

2 of 58


http://www.nxp.com/
mailto:salesaddresses@nxp.com

NXP Semiconductors UM10883

Quick Start Guide

1. Introduction

This document describes the basic requirements to power up the PN7462AU Customer
Demo board. This document does not replace the PN7462AU datasheet. Please refer to
the datasheet to read more information on each chapter. This document also gives an
overview of the PN7462AU Customer Demo board V2.1 and describes the function and
first steps of using the board and the PN7462AU.
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2. Hardware overview of the PN7462AU Customer Demo Board

2.1 PN7462AU Customer Demo Board
The Fig 1 shows the PN7462AU Customer Demo board version 2.1.

~) TDA SAM i
extenslion e—————

Fig 1. PN7462AU Customer board V2.1

The board is separated into 3 main blocks:
e PN7462AU (marked in red)
e LPCXpresso (marked in blue)
e TDAB8026 (marked in yellow)

2.1.1 PN7462AU Block

This block containing the PN7462AU (Fig 2), the supply possibilities and the connections
to all need pins of the IC.
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' \/BUS selection

PVDD_IN

12C Host GPIOs 1-12

Fig 2. PN7462AU Customer Demo board v2.1

The settings shown in Fig 2 are the standard settings for using 12C and supplying the IC
with 3.3 V. In these settings PVDD_IN, PVYDD_M_IN, VBUS and VUP_TX are supplied
with 3.3 V by using the onboard voltage regulator.
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Fig 3. PN7462AU Customer Demo board V2.1 schematic

2.2 LPCXpresso development board — LPC1769

The LPC1769 is a Cortex-M3 microcontroller for embedded applications featuring a high
level of integration and low power consumption at frequencies of 120 MHz. Features
include 512 kB of flash memory, 64 kB of data memory, Ethernet MAC, USB
Device/Host/OTG, 8-channel DMA controller, 4 UARTS, 2 CAN channels, 3 SSP/SPI, 3
I12C, I12S, 8-channel 12-bit ADC, 10-bit DAC, motor control PWM, Quadrature Encoder
interface, 4 general purpose timers, 6-output general purpose PWM, ultra-low power
Real-Time Clock with separate battery supply, and up to 70 general purpose /O pins.
The LPC1769 is pin-compatible to the 100-pin LPC2368 ARM7 MCU.

23 LCD

The PN7462AU customer board is prepared for using the connect EVE FT800 Breakout
Board, for more information on the Display board please check
www.nxp.com/redirect/mikroe.com/add-on-boards/display/connecteve/

The board can be connected in different ways to the PN7462AU Board.
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Preparation of the HW
Interface type

The PN7462AU supports direct interfacing of various hosts as the SPI/M, 12C/M, SWD,
USB and HSU.

PN7462AU Customer Demo board v2.1
The interface can be selected by jumper settings.
PN7462AU Customer Demo board v2.1 jumper settings

The following section describes the settings in the PN7462AU board V2.1 for each block
and interface.

The jumper settings marked in yellow (Fig 4) are the default settings of the board. The
settings shown in that figure are using external supply and 5 V VBUS supply.

L -

PNEUZ462B U

Fig 4. Default jumper settings

USB Host Interface

The yellow marked jumpers (Fig 5) shows how the board need to be set for using the
USB host interface of the chip. The USB mini connector, which can be used in this
selection, is on the lower right corner of the board.
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Fig 5. Host Interface selection — USB mode

2.4.3.2 12C Host Interface

The yellow marked jumpers (Fig 6) need to be set for using the 12C host interface of the
chip. This will connect the 12C SCL of the PN7462AU to the 1/0 P0(28) and also the SDA
of the PN7642AU to the 1/0 P0O(27) of the LPCXpresso 176x.

o — ik

o

Fig 6. Host Interface selection - 12C mode

2.4.3.3 SPI Host Interface

The yellow marked jumpers (Fig 7) need to be set for using the SPI host interface of the
chip. This will connect the SPI_MOSI of the PN7462AU to the I/O P0(18), SPI_MISO to
the 1/0 PO(17),SCK to the I/0 P0O(15), and also the NSS of the PN7642AU to the 1/O
P0O(16) of the LPCXpresso 176x.
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Fig 7. Host Interface selection - SPI

2.4.3.4 SWD settings

On the customer demo board the SWD connection is always enabled. The SWD/JTag
connector is on the bottom left side of the board. LPC-Link2 board can be used to flash

the PN7462AU. Fig 8 shows the position of the SWD/JTag connector on the customer
demo board.

LPC-LINK2

Fig 8. SWD/JTag connector

2.5 Antenna matching

The antenna matching of the PN7462AU customer board is separated in two parts. The

matching with the damping resistors as well as the serial and parallel matching
components and the EMC filter.
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Fig 9.
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Fig 10. Antenna matching — EMC Filter
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Fig 11. Antenna matching — Main Antenna
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3. Configuration of the PN7462AU customer board

3.1 Board power setting

The PN7462AU customer board offers different possibilities of supplying the board and
also the Pn7462AU.

For the board supply there are 3 options, external supply, LPC USB supply and
PN7462AU USB supply that means the whole board can be supplied by one of these
connectors.

Following jumper setting needs to be done to prepare the board for one of the three
supplies. (The recommended supply is the external power supply!)

i ¢
"

L.__uiluuuo |uuaoooo|"

. —————

Fig 12. Board Supply Jumper

3.2 PN7462AU supply options
The boards offers several ways of supplying the PN7462AU

The default setting of the PN7462AU supply is set to use the internal supply for PVDD as
well as TVDD. That means default setting is PVDD_IN connected to PVDD_OUT.
TVDD_IN connected to TVDD_OUT.

The supply of the main chip supply (VBUS) can be setto 5 V 3.3 V or USB supply
The corresponding setting is described in Fig 13
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Fig 13. VBUS supply jumper setting

Supply status LED
If all jumpers are set correctly Following LED's should light green,
3V3, 5V and VBUS. In Fig 14 the location of the three different LED’s are shown.

Fig 14. Supply indicator

Supply options for PVDD, VUP_TX and TVDD

The PN7462AU allows different options of supplying PVDDIN, PVYDDMIN as well as for
TVDDIN and VUP_TX.
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The default setting on the customer Boards is marked in Fig 15 Jumper 42 needs to be
open, to have PVDD_OUT activated by PN7462AU. (Fig 15)

¢ PVDD OUTto GND

GND Q0L S wa i
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i
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(1) Red marked are the default settings

Fig 15. Default supply connection of the PN7462AU using all blocks

Added to the default settings the customer board offers following possible settings. To
change one of the following supply inputs, the relevant (marked in Fig 15) needs to be
set to the corresponding position. (Default settings are marked in green):

Table 1.

Supply options

Supply options

VUP_TX

TVDD_IN

PVDD_IN

PVDDM_IN

3V3
5V

EXT

3Vv3

VBUS
EXT
3V3

3V3

UmM10883
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Note:

If PVDD is externally supplied the Jumper 42 (PVDD_OUT) needs to be set. By setting
this Jumper the PVDD_OUT is shorted to GND and the PN7462AU turns off the PVDD
LDO.
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4. Software application stack

UmM10883

The PN7462AU Firmware is modular software written in C language, which provides an
API that enables customers to create their own contact and contactless software stack
and applications for the PN7462AU. This API facilitates all operations and commands
required in contact and contactless applications such as reading or writing data to cards
or tags, exchanging data with other NFC-enabled devices or allowing NFC reader ICs to
emulate cards as well.

The PN7462AU software application stack consists of 4 main layers.

Application & example layer
Protocol abstraction layer — PAL
Hardware abstraction layer — HAL
OSAL (FreeRTOS) and utilities layer

NxpRdLib NxpCtLib

ex (Example Applications) «—>

1] “

RTOS
and

Utilities
1 i \ 4

\4

\ 4

PN7462AU HW Blocks & Flash/EE Memories

Fig 16. Static overview of PN7462AU firmware
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Application ’0

CL Task CT Task

P Utilities
NxpRdLib - PAL CTLib - PAL

NxpRdLib- HAL

Osal
(RTOS)

A\ 4
ROM API |

Fig 17. Architecture diagram

4.1 Hardware abstraction layer — HAL

Hardware abstraction layer — HAL is responsible for the CPU, communication, memory
and utility peripherals. HAL composed of a set of HW functions, HW ISR and OSAL
functions.

The HW functions can further be divided to:

1. Atomic functions: functions configuring the HW, but don’t result in any event from the
HW, EEPROM, Flash, CRC, RNG, PMU/ PCR.

2. Blocking functions: functions configuring the HW and wait till one or more expected
events occurs from the HW. CLIF HAL, CT HAL, I2CM/ SPIM HAL

3. Non-blocking functions: functions configuring the HW and expect one or more
events, but don’t wait till it occurs. The events are notified to the caller of the
function. Timer, Host interface.

The HW ISR handles HW events (interrupts) and signals of the blocking functions or
notifies non-blocking functions. The HW ISR also handles time critical HW configuration
or functions.

4.2 Protocol abstraction layer — PAL

Protocol abstraction layer — PAL implement HW independent communication protocols
for contactless and contact interface and it is composed of two libraries.

NfcRdLib library implement contactless protocol and application components. Followed
ISO/IEC contactless standards protocols are available:

e 1S0O14443-3A: Contactless proximity card air interface communication at 13.56MHz
for the Type A and Jewel contactless cards.
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e 1S0O14443-3B: Contactless proximity card air interface communication at 13.56MHz
for the Type B contactless cards.

e 1S014443-4: Specifies a half-duplex block transmission protocol featuring the special
needs of a contactless environment and defines the activation and deactivation
sequence of the protocol.

e 1SO14443-4A: Transmission protocol for Type A contactless cards.
o MIFARE (R): Contains support for MIFARE authentication and data exchange.

¢ |SO15693: Contactless protocol for vicinity RFID. It operates on 13.56MHz and uses
magnetic coupling between the reader and transponder.

¢ |SO18000-3M3: Contactless protocol for vicinity RFID. It is especially suited for
applications where reliable identification and high anti-collision rates are required.

e FeliCa (JIS: X6319): Contactless RFID smart card system from Sony.

e |SO/IEC 18092: NFC Interface and Protocol standard that enables NFC Data
Exchange protocaol.

The contact protocol library implement the components for the contactless protocol, such
as EMV ATR Parser, T=0 protocol, T=1 protocol. This library also handles the timing
compliance violations.

4.3 Application layer — AL

In the application layer customer applications shall be implemented and can directly use
HAL APIs or APIs from the PAL libraries.

The contactless example (or application) is either NFC Forum Polling Loop or EMV
Polling Loop that branches to dedicated examples depending on the card detected such
as MIFARE Classic, MIFARE UL, MIFARE DF, EMV Paypass transactions (PPSE).
There exists a compile time macro phExMain_Cfg.h to decide whether the example is
NFC Forum or EMV Polling Loop.

The contact example (or application) is an EMV contact (PPSE application on JCOP
card) application that uses the T=1 protocol and the ATR processing of the protocol
library.

4.4 OSAL and utilities layer

UmM10883

User manual
COMPANY PUBLIC

The OSAL and Utilities layer is used to abstract Free-RTOS messages, to handle events,
signals and messages between HW functions and to handle HW ISR.

Utilities layer includes a set of utilities which are grouped and encapsulated together in
an independent set of functions. Utilities components provide an interface for protocol
libraries to use HAL APIs such as CRC, RNG etc.

Note:
Detailed description how to use OSAL and utilities layer refer to the CHM help file.
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Contactless component view
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In contactless component view (Fig 18) for the “phExMain” example is shown.

Discovery
Loop App

EMV MEFC,
FeliCa Example MFDF,
RIW App TE");emB IL: MFUL
App TypeA P Example
App

P | S S

Discovery MFC,

MFDF,

Looe MFUL
AC AL

Timers/CRC/
RNG/
EEPROM HAL

CLKGEN HW CLIF HW Timers/CRC/
HW RNG/
EEPROM HW.

Fig 18. Contactless architecture view

Tools
(CRC,RNG..)
&

RTOS
Abstraction

Contact component view

In the Fig 19 contact component view for the “phExMain” example is shown.
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Y
Examples Layer \
| phExMain - phExMain_Ct |j '
otocol'Lay RTOS
I phpalCt . Abstraction

phhalHwCt — phhalHwPmu

/PCR w

Fig 19. Contactless architecture view

4.6 Building a project from bottom to top

In order to use the PN7462AU firmware, a stack of components has to be initialized from
bottom to top. Every component in the software stack has to be initialized before it can
be used. The referred initialization of each layer generates a data context which feeds
the immediate upper layer. Some of the components may need a data context coming
from the same layer to be used as an entry point.

The Fig 19 illustrates the mentioned implementation for the initialization procedure of a
“phExtMain” application.

Protocol Layer

HAL Layer

PN7462A Blocks |

Fig 20. Project initialization order
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4.7 RTOS and it’s usage

The PN7462AU FW is using FreeRTOS. The port.c file in the OpenRTOS source is
modified to support disabling/enabling of scheduler (SysTick timer) and context switch
(PendSV) during FW critical sections. The Cortex-MO0 port is already available from
FreeRTOS.

The FreeRTOS provides flexibility to develop multi-application environment. It provides
the creation of multiple tasks. The FreeRTOS will handle multiple tasks with its
scheduler. It is also possible to prioritize the tasks according to our requirement.

The FreeRTOS provides the message queues which are used to communicate between
the tasks. The tasks can wait for the messages and if not available scheduler suspends
these tasks which are waiting, and allow the other tasks to run.

The FreeRTOS provides the events which are used to communicate inside the tasks.

The tasks can go to suspended state waiting for the events as well. Whenever the events
occur the scheduler wakes up that particular task and allows it to run.

For more information on FreeRTOS please refer the following link
www.nxp.com/redirect/freetos

The Fig 21 FreeRTOS Usage (below) provides the structure of FreeRTOS and its
relation to PN7462AU FW Application.

The Flash boot performs the boot reason handling and initialization of common HALSs.

See Below are the lists of examples available in current release to demonstrate the HW
and FW features of PN7462AU IC.

In general, the FreeRTOS Scheduler has 2 default tasks running which are Idle task and

Timer task whose priority is kept lower than the application tasks.

Flash Boot

v

PN7462AU Application/Demo

v _ v _
phExMain phExHif
(HIF & MIF)
System CT HIF
Port.c
Task Task Task
Prio3 Prio5 Prio4 Prio2
Prio0 Priol
Fig 21. FreeRTOS usage diagram
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Note:

Due to legal issues, NXP cannot provide source code for the FreeRTOS and the
FreeRTOS source code should be integrated by users. Detailed description on how to
integrate source code of the FreeRTOS to the project it is described in the “AN11784
PN7462AU How to integrate RTOS” document.
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5. Managing the PN7462AU SW projects with LPCXpresso IDE

UmM10883

User manual
COMPANY PUBLIC

5.1

5.2

The PN7462AU SW projects are delivered in a zip package and can be extracted, edited,
compiled and linked with LPCXpresso IDE.

The LPCXpresso IDE is a low-cost highly integrated software development environment
for NXP's LPC microcontrollers and includes all the tools necessary to develop high-
quality software solutions in a timely and cost effective fashion. LPCXpresso IDE is
based on Eclipse and has many enhancements to simplify development with NXP LPC
microcontrollers. It also features the industry-standard GNU tool chain, with a choice of a
proprietary optimized C library or the standard “Newlib” library. The LPCXpresso IDE can
build an executable of any size with full code optimization.

Designed for simplicity and ease of use, the LPCXpresso IDE provides software
engineers a quick and easy way to develop their applications.

This tool can freely be downloaded from the LPCXpresso website [1]. Before one can
download the software, it is necessary to create an account. Creating an account is
absolutely free.

Development environment

For developing PN7462AU firmware and customer applications all components listed in
the Table 2 are required.

Table 2. Development environment

Iltem Version Purpose

PN7462AU customer board 2.1 Engineering development board

LPC Link 2 1.0 Standalone debug adaptor

LPCXpresso IDE 8.0.0 or higher Development IDE

LPCXpresso PN7462AU plugin  com.nxp.pn7xxxxx.update- Add PN7462AU reader to the
8.0.0-SNAPSHOT-150 LPCXpresso

Installation of the LPCXpresso IDE

The LPCXpresso IDE is installed into a single directory, of your choice. Unlike many
software packages, the LPCXpresso IDE does not install or use any keys in the Windows
Registry, or use or modify any environment variables (including PATH), resulting in a
very clean installation that does not interfere with anything else on your PC. Should you
wish to use the command-line tools, a command file is provided to set up the path for the
local command window.

Multiple versions can be installed simultaneously without any issues.

The installation starts after double-clicking the installer file.
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Fig 22. LPCXpresso installation

Make sure, the checkbox for installing the NXP debug drivers is activated.

During the installation, the user will be asked to install some required drivers. The
installation of these drivers shall be accepted.

Wil you like to install this desdce software?

HMarma: Peilize (MEF) Lnverma Socal Bon corir.
e Pubdiches MEF Seeioondumons LT o

| Akways st sofwane Bom TRER Seeiconounion I:lm'unul ]
USA Jme..

W Vou should anfy install drive: sciteare froe publishers youtiust, Hps con | decide which device
. o 1

Fig 23. Windows security dialog

After the setup wizard has finished, the newly installed IDE can be launched.

LPCXpresso h
LPCXpresso

License type: UNREGISTERED (Code=1)
Debug limit: 8k
Activation code: not available

To activate a license, please select
Help-> Activate LPCXPresso (Free Edition)

License Restriction:
An UNREGISTERED copy of LPCXpresso (Free Edition) may only be used for evaluation purposes.
Register and activate to remove this restriction,

[ ok ][ cancel

Fig 24. LPCXpresso IDE
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Directly after the first start of the LPCXpresso IDE, an info dialog will appear with the
message of an unregistered copy of the LPCXpresso IDE. Confirm the dialog and follow
the instructions on the Welcome Screen to get a registered version with the debug limit of
256k. The registration is free of a charge. The Link to the registration page is shown in
the menu, Help - Activate LPCXpresso - Create Serial number and register.

(2} Help Contents ‘ | & N

LPCKpresso User Guide Quick Access

37 Search
Dynamic Help

Key Assist... Ctrl+Shift+L
Tips and Tricks...
Cheat Sheets...

Install Mew Software...

Display license type )
Product Information nOt aCtlvated
Support

Activate LPCXpresso (Free Edition)
Activate LPCXpresso (Pro Edition)

a

A A e ead far Dual S

Create serial number and register...

wpresso/pages/unregisteredFreeEdition.htm

PRESSO

About LPCXpresso

Fig 25. Product activation (1)

l.;;{ Am fn tha | D arars usheide fn ha shls fn chdein

Create serial number and register...

Select OK to visit the registration website where you can
register your product and receive an Activation Code,

Serial number M OV-LZM5-G5GW-HRH3-NUH2-M4D1-0RAZ-ASH-E1G1-LVHT

[¥]:0pen in external browser

[7] Copy Serial Mumber to clipboard

LPCXPRESSD

Lo 1)

Cancel

Fig 26. Product activation (2)

In case that you do not have an account on the www.nxp.com/Ipcware, please sign up to

get an activation code. The code will be sent to the provided e-mail address.
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(7)) Help Contents
[l LPCXpresso User Guide
@7 Search

Dynamic Help

Key Assist...
Tips and Tricks...
Cheat Sheets...

Install New Software...

Display license type
Product Information

Support

About LPCXpresso

Activate LPCXpresso (Free Edition)
Activate LPCXpresso (Pro Edition)

Ctrl+Shift+L

AR

Quick Access E

xpressofpages/unregisteredFreeEdition.htm

PRESSO

not activated.

r and register...
Enter Activation code...

bvnmuy oy bus sammed Fme Duimls pmbime

].:n An #n tha | Dfwars wakheita fe ha shis bn akdsin

Fig 27. Product activation (3)

Once you receive the activation code open the activation window by pointing to Help >
Activate LPCXpresso = Enter Activation code, and enter the code.

The success of the product activation will be confirmed by an info dialogue.

5.3 Adding PN7462AU Plugin

A separate PN7462AU Plugin is required for development of PN7462AU Firmware via
LPCXpresso. With the plugin, a state-of-the-art development environment is available to
the end user. PN7462AU Plugin is required for:

e Build PN7462AU Code in LPCXpresso
e Download PN7462AU Firmware via SWD+LPCLink2
¢ Access internal peripheral registers of the PN7462AU

To install the PN7462AU plugin, start LPCXpresso and follow the steps as shown below.
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(#) Help Contents
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Dynamic Help
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Tips and Tricks...
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Fig 28. LPCXpresso —install new SW
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(2) Click “Add”

Fig 29. LPCXpresso —installing LPC plugin/ adding installation repository

Plugin zip file is located in “\PN7462AU Software\LPCXpresso Plugin” folder.

FA Al Fapmzailuny

Lacal..

@ [ox ][ cme |

(3) Click “Archive”
(4) Browse to the provided LPCXpresso PN7462AU plugin zip file
(5) Select “com.nxp.pn7xxxxx.update-8.0.0-SNAPSHOT-150.zip” file

Fig 30. LPCXpresso —installing LPC plugin/ adding LPXpresso zip
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(1) Select “PN7462AU Feature”

(2) Click “Next” and follow the standard installation flow
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Fig 31. LPCXpresso —installing LPC plugin/ enable PN7462AU feature

5.4 Importing provided SW example projects

The use of quick start panel provides rapid access to the most commonly used features
of the LPCXpresso IDE. Quick start panel allows easy import projects, create new

projects, build and debug projects.

Provided FW and SW examples are part of the “PN7462AU Product Support Package”,
this package have to be installed first on your PC.

To import the SW example projects please follow next steps.

¢ Start the LPCXpresso IDE and select new workspace

Browse the zip archive.

The software package is ready for use.

Select the option “Import project(s)” (see picture below).

LPCXpresso IDE unzips the software package.
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Fig 32. Importing project to LPCXpresso IDE (1)

In the “Quickstart Panel” window, which can be found on the left hand side, click on
Import project(s).

The dialog for importing projects opens.

{4 Ireport pegectiss o
Import projedtiss T —I,
Selaet e mrrples archoe hleds mea< E 'L

Ervyprts are canksined schn arrbraes LS A e nnpasoed witin s Siecane Selec g
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with b impart, ard pres <Fnebe,

Froxt aechive for LPCO pen and legecy’ examples are prowidedl

Bingees arrhoen iz il

Bocvies ATHZALP gt ackage 08 T 08 PRTSEZAU St PRIMCEAL P D4 ::.u" B I

Priojec direciony [unpacked)

ol dinbap

LPZGpen

LFCOpen is the necommsned cose base for Comes- M haged KUF L0 Mlicracom ol ers

|86 Mzemnen, mucin e e | B pan paingar which can e mparias sescy by prae ng S llmsss
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s * Buck Mot = Bt Caneel

Fig 33. Importing project to LPCXpresso IDE (2)

Browse to the project zip file “A\PN7462AU Software\PN7462AU-FW_v04.00.00.zip” and
click “Next”.
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Fig 34. Select project

Select projects to be imported and then click “Finish”. Selected examples will be imported
to the workspace.

To import only one examples, it is mandatory to import also projects in the list:

external
NxpCtLib
NxpNfcLib
phCommon
phRtos

When the import process is finished, you can start with the development and editing the

code.

UmM10883
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[ Project Explorer 52 | . Symbol Viewer EI == 0

o 5 MxpNfcLib

> 25 phCommon

s (S phRtos

> (5 PNT462AU

25 PN7462AU_ex_phExCcid @03.04.03-RC5

Ei"? PN7462AU_ex_phExCt@03.04.03-RC5

Ei"? PN7462AU_ex_phExCT7816@03.04.03-RC5

Ei"? PN7462AU_ex_phExCTEMVCo@03.04.03-RC5
Ei"? PN7462AU_ex_phExDoorAccess@03.04.03-RC5
Eir? PN7462AU_ex_phExDoorAccessEC@03.04.03-RC5
Ei"? PN7462AU_ex_phExEMVCo@03.04.03-RC5

25 PN7462AU_ex_phExHCE@03.04.03-RC5

Ei"? PN7462AU_ex_phExHif@03.04.03-RC5

(5 PN7462AU_ex_phExLLCP@03.04.03-RC5

Ei"? PN7462AU_ex_phExMain@03.04.03-RC5

o (25 PNT462AU_ex_phExhIfCryptoEC@03.04.03-RCS
o (25 PN7462AU_ex_phExNFCCcid @03.04.03-RC5
= PM7462A1_ex_phExMNFCForum@03.04,03-RC5
o (25 PN7462AU_ex_phExPos@03.04.03-RC5

s (S PNT462A1)_ex_phExRf@03.04.03-RC5

o (25 PN7462AU_ex_phExRIPCDA@03.04.03-RC5

> (25 PN7462AU_ex_phExRfPoll@03.04.03-RC5

o (25 PN7462AU_ex_phExSystemServices@03.04.03-RC5

Fig 35. Project Workspace will all examples

5.5 Building projects

Building projects in a workspace is a simple case of using the Quick start Panel - ‘Build
all projects’. Alternatively a single project can be selected in the “Project Explorer View”
and built separately. Note that building a single project may also trigger a build of any
associated library projects.

The project can be built as shown in the Fig 36.

¥ Quickstart Pengd = 0

A Shartrere

¥ Linpost prujeclis)
[ Bl peoject...
ol Euid 8
ﬂE-uid PHTSEZA L = phEdduin
& Cloan "PNTAIALL mx phExhdain

4 Debug PHME2AU_e_phiztlan
% Tervvinate, Build a0 Jebus THISG2OL g ghE
3 Exit PHTMEAL ux_phEshain

& Gk Setngs ~
JB Expuil prejuis o archive [eip]

i Fpart projecte anc refscences b archiee (il

i Impoet projectis) Proen WL Desc phice

Fig 36. Building a project
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As a part of the build output, the binary file for Flash is created. This binary file can be
used to update PN7462AU Flash via USB mass storage interface or by using Flash tool
or debug in LPCXpresso IDE. In case that “Binaries” folder is not visible in the project
structure, refresh the project (right click on project and select “Refresh”).

e Prsject Baploee 7 |BC) Sprbeliewer 1 [g] < © |
F EHTAAZAL_ex_prExHIEN3 I 22-ROS
- [ PHTSERAL e gt EaLLCM203.04.03 RS
a | PNTSE1AL ex_prEaban0304.03-ACE
a ,.J( Hranee
Fe PRIBZEY s shidaindld 2 D2-RO5 e - [armm
21 lirduzis
R HesCilib
o Mephbrlic
8 PR
4 edemy
X im
A phizmmen
3 phittar
£ g
i Dekug
phEkdainead
i phivkdanaen
Head et

Fig 37. Build output - flash binary file

The project settings, compiler and link flags can be changed in the project properties
dialog. To open the project properties dialog, select appropriate project in the “Project
Explorer View” and click “Edit ‘selected-project’ project settings”.

Note:

Due to legal issues, NXP cannot provide source code for the FreeRTOS and the
FreeRTOS source code should be integrated by users. Detailed description on how to
integrate source code of the FreeRTOS to the project it is described in the “AN11784
PN7462AU How to integrate RTOS” document.

After successful integration of the FreeRTOS source code, project build should be
compiled without errors as shown on the picture below.
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AETRITEMT LW HTARIEL cw paSiComn o e BT AR W THTRRED el

P prra e s Il L D SRR sl Te LT T e ] L AL s g ahme e L L TR i hinary]

7113 Palle ®ialiaer pieae 30 W)

Fig 38. Successful build
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5.6 Running and debugging a project

This description shows how to run the PN7462AU “PN7462AU_ex_phExMain” example
application for the PN7462AU customer development board. The same basic principles
will apply for all other examples. In cases where example will need additional
configuration this will be detailed described in the example description.

First of all you need to ensure that your PN7462AU customer board is connected to your
computer via LPC-LINK2, as shown in Fig 39.

LPC1769 uHost

USB LPC

¥ PN7462AU DUT

External power
supply

USB PN7462AU

LPC-LINK2

Fig 39. Important PINs on the PN7462AU Customer Board 2.1

When debug is started, the application is automatically downloaded to the target and it's
programmed to the FLASH memory; a default breakpoint is set on the first instruction in

main (), the application is started (by simulating a processor reset), and code is executed
until the default breakpoint is hit.

To start debugging your application on the PN7462AU, simply highlight the project in the
Project Explorer and then in the Quick start Panel click Debug, as shown in Fig 40. The
LPCXpresso IDE will first build application and then start debugging.
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1) Quickstart Panel 7

4 Start here
2 Import project(s)
ﬁ Mew project...

»»

\mg Build all projects [Debug]
@, Build 'PN7462AU_ex_phExMain

& Clean 'PN7462AU ex phExMain
< 3&1 Debug 'PMN7462AU_ex_phExMain D

@ Quick Settings  ~

&3 Edit 'PN7462A1_ex_phExMain

4% Import project(s) from XML Description

B Export projects to archive (zip)

‘@ Export projects and references to archive (zip)

¥4 | Extras

£«

Fig 40. Launch debug session

Connect to emulator: NXP Pn7dxx

1 emulator found
Select the emulator to use

Emulator family Name

Serial number/... Manufacturer

| Redlink Server LPC-LINK2 REDLINK

Whhid#vid 21... NXP

Bl

Emulator search options

®

Remember my selection (for this Launch configuration)

Fig 41. Select the launch configuration

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

User manual
COMPANY PUBLIC

Rev. 1.0 — 29 March 2016
319810

© NXP B.V. 2016. All rights reserved.

35 of 58




NXP Semiconductors UM10883

Quick Start Guide

B . : 3 e ™= —a o e
[ Lew Jewsw Rabagen bdone Sapch Bojen Bor liedon g
[ERIN =) =R S I e e e B R A e R RS R e N RS IR TR ok oo || = (] e B

T R S = [ Aot Db PR Bkt 3 b g y GiAl | i (e it e 5 [ g Bt -r

W ladt . © e ik _—

EETT
2 astprne
e
i Bkl et
&, bk A

I
™
]

B torsee 31 S ez w ] Worory B bobastes s o S
T, e oA T T2 D2 5+ T i sondun) WS o) 2re PROIIAN i L e e el ELEL e

Fig 42. Debug project

After the software upload, the execution of the application starts immediately.

5.6.1 Break points

PN7462AU supports 4 breakpoints and 2 watch points. In usual way, double click on the
left of the editor to set the break points. The execution of the application will be stopped
when the break point is reached.

lc] phExMain_Clif.c i3 = | 8g Breakpoints (] = 8 o= Outh.. 32 = O
“2: phStatus_t phExMain Clif - B Oy =] (= I
§127 TaskHandle_t pHandle b2 =
-:’5 N . [¥] & phExMain_Clif.c [line & ph_Datatyp =
i L,?GEmiesc’h‘:“l”“' [¥] & phExMain_Clif.c [line: 81 FreeRTOSH
13 i/ 5 T =
85 CohEsiatn CLiF Queci | ¥ e phExMain_Clifc [lin: U taskh B
PH_USER_ASSERTgphEx! o queveh |
™ phhalHwPc
/* Depending on the 1 21 phhalRELh
if(eBootReason == E i 2 phpalFelica
phExMain_ClifPos o phhalHe.h
} _ o phFlashBoo
else if{eBootReason : 1| n o L = phhalHwhh
3 . 2 phExMain.h
hExMain Clifpos: Mo details to display for the :
} i = curment selaction. & phExMain_(
lia o phacisclo
I | & 2 ph Statush ¥
€ [m) ¢ € [ m ]
Fig 43. Inserting breakpoints
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5.6.2 Debug traces

The debug traces can be seen on console as shown in Fig 44.

1

%% Debug 2 % &7 | i ¥ = 0 22 Disassembly 23 = O
= _write() at 0x212d24 o Enter location here
= printf() at 0:210d40 | -
= phExMain_SystemTask() at phExMain.c:399 0:2033f6 El
= vApplicationTickHook() at main.c:227 0:204f84 > 8020336: [ mov | -

862833f8: movs —
882833fa: ldrsh
882833fc: bl

4a2

#B203468: mov |=
Ba2e3402: ldrh

[ o

ig phExMain.c 22 %% = 8
phhalHwTimer_Start(plLedTimer, E_TIMER_FREE_RUNNING); - B

while(1) 86203404:  subs
BE283406: uxth
xQueueReceive( gphSysTask_Queue, &sSysMsg, portMAX_DELAY ) 86283468 : cmp
LOG_TXT(">3y5"); 8820348a:  bhi.n
phExMain_Log_FlashBootEventIds(sSysMsg.esrcld); N Be28340C: 1sls
] #820348e:  ldr
switch(sSysMsg.eSrcId) BB263410: 1ldr
i BB2@3412: mov
/* Mascage from the flach hont  */ 406
| i | b @6203414:  ldr
BE283416: uxtb
Bl Cons.. 2 70 Prob Prog Search Aake = " PG203418: bl
487
X% BRpEESE B~ 8B20341c:  b.n
pnB40F|ash_ex_phExMain.axf (connect) [C/C++ (NXP Semiconductors) MCU Application] pnG40Flash_ 411
appMain: 217: BootUp = e828341e: ldr
appMain: 218: Sep 4 2014 28283420: cmp
appMain: 219: 14:43:54 Be203422: bne.n
phExMain_SystemTask: 399: »5ys 427
phExMain_Log FlashBootEventIds: 118: BOOT B8283424: Ldr
phExMain_WakeUpHandler: 248: Wkup=1 882834261 Ldr
phExMain_Log_BootReason: 62: STARTUP_POR BB283428: movs
phExtain_CtTask: 156: »CT< BB28342a: bl
phExtain_ClifTaskInit: 13@: SchdClifTask 429
phExMain_SystemTask: 399: >Sys 2a2@342e: b.n
Be283438: b.n

Fig 44. Debug view and debugger traces of PN7462AU

5.6.3 Peripheral view

After installing PN7462AU Plugin to the LPCXpresso, (See chapter 5.3), we get direct
access to all the peripheral registers of the PN7462AU.

As shown below, we can see the fields and description of the EEPROM Controller on the
PN7462AU IC.

To see the peripheral registers, follow the steps as shown below.
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Show View e B [

peripheralsi

| a (= Debug
2, Peripherals+

(1) Go to window > show view > other
(2) Select “Peripherals+”

Fig 45. Peripheral view

Select appropriate register or IP to watch or change the register values.

Note:

If CT IP is accessed without being enabled, PN7462AU crashes internally and hence
cannot be used any further. To avoid falling into this trap/limitation never enable CT
Peripheral register view on boot up. And enable only after the CT IP has been initialized
during the code execution (i.e. after phhalHwCt_Init() is invoked).
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[ Project Explorer &, Peripherals+ 52 | 1ii Registers # B | 9% ¥ 8 sassembly iz < O
Peripheral Address Description * | inter location here
[[]%, CUF (040004000 Contactless Frontend
[[] %, CRC 04000000 Cyclic Redunduncy Check )833F6: pe——
[ cT (0040014000 Contact Interface _| | 2@33F8: movs
[[]'2, ClockGen 0:40010000 Clock Gen 7| | 2e33fa: ldrsh
1%, DCR (eeD00edf0 Debug Core Registers (vEM) 2833fc: bl
=, EECTRL 0200000 EEPROM and Flash Controller §83488 =
2 : mov =
[[]'F, Hostlf 040020000 Host Interface 183402 1drh
2, 2Cm 0:40030000 12C Master 183404 : subs
[[]'Z, NvIC (0xe000000 MNWIC Control/Status Registers (v 183406 uxth | |
(%, PCR 040024000 Power Control and Reset 203408 cmp
- 183403 bhi.n
llj% PMU (040008000 Power Management Unlt| | Baza0c- 1s1s
“ 1 r

10348e: 1dr
. | 283410: ldr

283412 mov

3

283414 1dr

283416: uxth
- |w3218: b1
4 r 7
28341c: b.n
WIORITOrS & . : wal
Gr ¥ %R | 7. EECTRL: 0:200000 [Pn640] &3 . < New Renderings..| A
& EECTRL [Pn640] Register Address Value il 80283420: cmp
809203422 bne.n
a2, 1En::_nCTRL 1200000 12
> 9 EE-CTRL 1200000 1320 00203424:  1dr
1010 - .
b oot EE-DYNEE TR By namic Control Register (WO), Write onl 00203426:  ldr
b e EE_STATT B0203428: movs
b WM EE-STAT-COD 0x20000¢ 0x11c0cad 333934%: bl
1010 - _
p it EE-CRC-DAT 1200010 OuFFFFFFF ba703472: | b.n
> 9 EE-CRC-DAT-ADDR (200014 x7FF0000 | 4 60263430  b.n
> Y EE-CRC-1-COD-INIT (5200018 [t 449
> i EE-CRC-1-COD 0x20001 ¢ OucfFEFFFFT 88283432: ldr
> }% EE-CRC-1-COD-ADDR (x200020 heAFF0000 gg;gg:g‘ﬁ“ Ldr
1ot . movs
> U EE-CRC-0-COD-INIT (5200024 OuFFFFFFF pa263135- | move M
» 4 EE-CRC-0-COD 1200028 (hcFFFFFFF il AT
(1) Select the relevant peripheral
(2) You will see the register, bit fields and description in the relevant view
Fig 46. Debug view and debugger traces of PN7462AU
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6. Downloading, executing and debugging flash FW

6.1

The firmware on PN7462AU can be downloaded either Using USB Mass Storage mode
or using LPC-LINK2 via SWD interface.

LPC Link
(For LPC1769)

v x

usB

Jlink / LPC Link

v )
PN7462AU
(DUT) |mee—@

Slave

IRQ

| (Data GPIOs
Ready) (General
I 1 Use)

Miscellaneous
Board
Controls

Fig 47. Overview of PN7462AU development environment

Downloading FLASH via LPC Link2

Ensure that LPC-LINK2 is connected to PN7462AU Fig 48 and follow the steps shown
below.
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External power
supply

LPC-LINK2

Fig 48. HW setup for the flashing via LPC-Link2

| clp- Wear e PO
Eile Edit Mavigate Search Project Run Wi

o= | SR v LA
@O0 ein

13 (no launch history) l

By Debug As 3 =

Debug Configurations...

Organize Favorites...

[ :j:;." Binaries

&N T L] '

(1) For first time debug session, select Debug configurations

Fig 49. Selection debug configuration
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Debug Configurations

Create, manage, and run configurations

s *| =3 Name:  pn640Flash_ex_phExMain.axf (Debug)

type filter text [ Main 3&3‘ Debugger| E# Source| = Common
4 C/C++ (NXP Semiconductors) MCU Application

pnbd0Flash_ex_phExMain.axf (Debug,connect) Gl T
pnb40Flash_ex_phExMain.axf (Debug) Debug/pre40Flash_ex_phExMain.axf
prb40Flash_ex_phExMain.axf (Release connect)
prg40Flash_ex_phExMain.axf (Release)
[€] C/C++ Application Project:
[E] C/C++ Attach to Application
[E] C/C++ Postmortem Debugger o . .
[E] C/C++ Remote Application Build (if required) before launching

[c] GDB Hardware Debugging Build configuration: Debug
= Launch Group

[ Select con

pnid0Flash_gx_phExMain

@ Enable auto build

() Use workspace settings

Connect process input & output to a terminal.

(1) * (Debug, connect) - Configuration to debug the Debug flavor of the Firmware but skip
build/download

(2) * (Debug) - Configuration to build, download and debug the Debug flavor of the firmware

(3) * (Release, connect) > Configuration to debug the Release flavor of the Firmware but skip
build/download

(4) * (Release) > Configuration to build, download and debug the Release flavor of the firmware

Fig 50. Debugging PN7462AU FW

As a part of the build output, the binary for Flash file is created. This binary file can be
used to update PN7462AU Flash via USB mass storage interface or by using Flash tool.

Uy Erejert Foo. 20 5, Penphaea.. |l Aegigers = [

i & prbog
& B Riearem

. s phEsCeidad - [amyi]

L5 BORL b cosd phac DiscLoogdsc

(1) Select build output binary file

Fig 51. Build output
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TEP i Bl N Y ovnvu@n
|

Pregram Flash usirg LPCLIMED Seslink P
S Lk ey PO bt 1A Ik o

3 Muamcprzgeanm by [ Irazawr <n czmplaber
# Bzwtfagster czmphiee | Ikease a1 ez daon
Fom Vi s veced vl tops o chasacnd Lousl ooy Vi sowe e 12 o plzove

aErrEEE ke

T

L R PR

CATHIE FT - | | Brein .
flak e
Flazia daves | Pkl 108 e - | | B

Brmasmn Dirth swvnmn Far Lol irmneny
Seict e Wb S84 p ol s v phbe ilkekagimaiet oo v | [ Sumne .
Lanazirur

frnzopors
~ Wz e % Lam 21y g page

(1) Select build output binary file
(2) Click on the “Program Flash Option”.
(3) Ensure that all the options are set properly and Click OK

Fig 52. Build output - flash binary file

6.2 Mounting PN7462AU as a USB mass storage device
PN7462AU can update FLASH contents via USB Mass Storage interface.

To mount PN7462AU IC as USB Mass storage drive (The steps mentioned here refer to
the 2.4.3.1)

UmM10883

Ensure that “HIF selection” is USB, see Fig 53
USB Port of PC is connected to USB-PN74642AU
Press “RST_N" switch.

Press “DWL_REQ” switch.

Release “RST_N”" and keep holding “DWL_REQ".
Release “DWL_REQ” after some seconds.
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Fig 53. PN7462AU as USB mass storage device

You should see that a new Mass Storage device is detected by PC.

i B J—

KF /7 = ¢ Compnm ¢ PROASZALOL T

Fle Fcit View Took Hep
Duganize = Shire with = Buin e foide
o Puklic [UNEWATFROOL) (B¢ - Harne : D oz Type S

¥ N 5 0l
&L 0 Systern (0 & CRP 0ORIN WLL mecia file [Hi.

= Lnral Disk [Tt) : -~
CRPSTA DEN WLC meia file [, 0KE
A DU AW Driva (B ] - e -

[ R RN Jal hile
¥ DRPSTA_DUAT DT File 0 s

T comy L sarsd ) () 6}

S8 CAS-Slahal (jdephbgghl 10407
i g ougahor s (Lol o o) (2]

il Metwork 3

& Corbenl Prnel

Fig 54. PN7462AU IC detected as USB mass storage device for FW/ EEPROM upgrade

6.3 USB mass storage files

When the PN7462AU is mounted as a USB mass storage device files listed in the table
below are visible in the device root folder.

Table 3.  Files found in USB mass storage

File Description

CRP_<nn>.BIN PN7462AU’s user flash code (see Table 4 for description of <nn>)

CRPSTA_<s>.BIN Status of previous write operation to user flash (see Table 5 for description
of <s>)

DRP_<nn>.DAT PN7462AU’s user EEPROM date (see Table 4 for description of <nn>)

DRPSTA_<s>DAT  Status of previous write operation to user EEPROM (see Table 5 for
description of <s>)
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PN7462 USB mass storage supports various data/ code protection levels.

Table 4. Code and data protection level

<nn> Description

00 Read and write allowed

01 Cannot read. Write allowed. Only applicable sectors erased before writing
02 Cannot read. All sectors of the applicable memory are erased before writing.
03

Cannot read. Cannot write via USB mass storage.

Table 5.  Status of read write operating code

<s> Description

0 Last write operation was successful
1 Memory region formatted

2 —or anything else  Failed

3

Fresh memory (FLASH/ EEPROM has never been downloaded via USB
mass storage)

6.4 Updating user flash by USB

To update the user flash by USB, first of all the IC must to be in USB Mass storage
mode. To enter to the USB Mass storage mode please follow steps described in chapter

6.2.

UmM10883

User manual
COMPANY PUBLIC

After that follow the instructions listed below:
Go to the newly mounted Drive.
Delete CRP_<nn>.bin file

Copy the Flash Binary file to the new Drive. As part of Firmware Build via
LPCXpresso, the user Flash Binary is created. (See Fig 51).

PN7462AU should automatically un-mount and re-enumerate itself. (In other words,
the new drive automatically gets disconnected but re-connects/re-appears after some
time).

If the status file CRPSTA_00.bin is present, the download was successful.

Press the “RST_N” switch.

PN7462AU should be executing the new Flash code now.
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7. Associated SW projects

7.1

7.1.1

7.1.2
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General overview

For a detailed description of examples, please refer to the “UM10913 - PN7462AU
Software User Manual”.

Note:

Due to legal issues, NXP cannot provide source code for the FreeRTOS and the
FreeRTOS source code should be integrated by users. Detailed description on how to
integrate source code of the FreeRTOS to the project it is described in the “AN11784
PN7462AU How to integrate RTOS” document.

Application messages — debug printouts

Examples support simple debug messages printouts via LPC-Link2 board. LPC-Link2
board needs to be connected to the customer board by SWD (Fig 48) and example must
be in a debug build configuration.

Debug build configuration enables printout application messages. Printout messages are
displayed in the Debug Messages Console View. Console view can be opened in menu
“Window — Show View — Console” or by clicking the shortcut keys “Alt+Shift+Q C”.

To see application messages the application needs to be built in debug configuration and
flashed via LPC-Link2 board.

LEDs status specifications

All example are prepared in way that LEDs on the board shows the current status of the
running example. At the polling all LEDs are turning on in a circular sequence and when
any card is detected the Fig 55 represent the meaning of the LED pattern.

M Blue B Green vellow [l Red
CL
Card detected
Operation successful [ |
Operation/transaction failed B
Operation Ongoing M Blink on steps
Ct
Card detected [ |
Operation successful B B
Operation/transaction failed [ | [ ]
Operation Ongoing [ ] M blink on steps
Fig 55. LEDs status
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phExMain — main example (CLIF + CTIF functionality)

The “phExMain” is an example which implements the polling for contact and contactless
cards and it’s the right application to start working with the PN7462AU customer demo
board. The “phExMain” is the root of many sub examples described below. For task and
interface managing, the application can be configured to use FreeRTOS or not.

The example can switch between EMVCo polling loop and NFC Forum Mode Polling
Loop via runtime flag and provide implementation for standby mode.

Application is based on the NFC Reader Library and CT Library.
Features

“phExMain” example is covering next features:

Table 6. “phExMain” Example features

Feature supported
CLIF Interface Yes

CT Interface Yes

NXP NFC Reader Library Yes

CT Reader Library Yes
FreeRTOS Yes

Non RTOS Yes
Standby mode Yes
HIF/MIF Interface No

phEXEMVCo example (CLIF + CTIF functionality)

The “phEXEMVCo0” is an example which implements the polling for the EMVCo contact
and contactless cards and implement reference EMV transaction.

Application is based on the NFC Reader Library, CT Library and be run with or without
FreeRTOS.

Features

“phEXEMVCo” example is covering next features:

Table 7. “phExMain” Example features
Feature supported
CLIF Interface Yes
CT Interface Yes
NXP NFC Reader Library Yes
CT Reader Library Yes
FreeRTOS Yes
Non RTOS Yes
Standby mode No
HIF/MIF Interface No
All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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CLIF Features
e EMV Polling Loop
o Passive A > Passive B
e EMV Transactions
0 SELECT (PPSE)
SELECT command
GET PROCESSING OPTIONS
READ RECORD
GENERATE AC

O O O O

CT Features
e EMV Functionality
0 ATR Parsing accd EMV
o Send Different AlIDs to identify card
= Master Card : Credit or Debit (tested)
= Visa Card : Credit or Debit (tested)
= Master Card : Maestro(debit card)

=  Master Card : Cirrus(interbank network)
= Master Card : Maestro UK

= Visa Card : Electron card

= Visa Card: V PAY card

= Visa Card : VISA Plus card
=  Amex Card (tested)

0 Class A ( DCDC always in doubler mode)

7.4 phEXRF example (CL functionality)

The “phEXRf" is an example which implements the polling for contactless cards without
NFC Reader Library support. Application use only HAL APIs and perform same CLIF
functionality as 0 “phExMain” example with the only difference that for the transaction
static predefined packets are used.

Application does not implement CT and “Standby” functionality and it is not based on the
FreeRTOS.

7.4.1 Features

“phEXRF” example is covering next features:
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Table 8.
Feature

CLIF Interface

CT Interface

NXP NFC Reader Library
CT Reader Library
FreeRTOS

Non RTOS

Standby mode

HIF/MIF Interface

“phExXRf” Example features

7.5 phEXCT example (CT functionality)

UM10883

Quick Start Guide

supported
Yes

No

No

No

No

Yes

No

No

This example implements simple polling for contact cards. Application use only HAL APIs
and perform same CTIF functionality as 0 “phExMain” example with the only difference
that for the transaction static predefined packets are used and example is not using any

library.

Application does not implement CLIF and “Standby” functionality and it is not based on

the FreeRTOS.

5.1 Features

“phEXCT” example is covering next features:

Table 9.
Feature

CLIF Interface

CT Interface

NXP NFC Reader Library
CT Pal Library
FreeRTOS

Non RTOS

Standby mode

HIF/MIF Interface

“phExXRf” Example features

supported
No

Yes

No

No

No

Yes

No

No

7.6 phEXCTEMVCo example (CT functionality)

The “phEXCtEMVCo” is an example which implements the CT functionality with CT Pal
library support. Application use CT Pal library APIs and perform same CT functionality as
0 “phEXEMVCo” example with the only difference that for the transaction static

predefined packets are used.
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Application does not implement CLIF and “Standby” functionality and it is not based on
the FreeRTOS.

phExCT7816 example (CT functionality)

The “phEXCt7816” is an example which implements the CT functionality with CT library
support. Application use CT library APIs and perform same CT functionality as O
“phExMain” example with the only difference that for the transaction static predefined
packets are used.

Application does not implement CLIF and “Standby” functionality and it is not based on
the FreeRTOS.

phExHif example

This example is demonstrating the host interface loop back functionality for 12C, SPI,
HSU and master interface functionality for I2CM, SPIM. Beside that it demonstrates

secondary downloader functionality to EEPROM and FLASH memory over SPI Host
interface. For Host Interface Frames “FREE Format” is used.

Application is implementing CT functionality with SPI Host interface and it is not based on
the FreeRTOS.

Application consist from two projects. First application is executed on the PN7464AU and
second application needs to be executed on the LPC1769 board.

phExXHCE example

This example demonstrate how to use PN7462AU in Host Card Emulation mode (HCE).
Purpose of the example is to show how to configure PN7462AU for HCE and to act as a
contactless card.

When the NFC Device is tabbed application send a NDEF message to the device using
LLCP/SNEP protocol. After a successful transfer www.nxp.com url shall be detected.

Application is based on the NFC Reader Library and use FreeRTOS to support HCE
task. Example is emulating T4T.

phEXLLCP example

This example is demonstrating Peer-To-Peer (P2P) communication between PN7462AU
and NFC Device. Purpose of the example is to show how to use PN7462AU to exchange
NDEF message over the P2P communication. Application can work in an Active Initiator

or Active Target mode, depend on the discovered technologies.

POS use case demo application

POS use-case shows how to use PN7462AU in combination with second application
hosted on the pController. In our case we will use LPC1769 uC and connection will be
established through SPI host interface. POS use-case demonstrate the Pay pass
transaction on the contact and contactless frontend.

Note

Detailed description and how to use example is described in “POS Use Case Demo
Setup Manual”.
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7.12 PC USB reader demo application

The PC USB reader application demonstrate how to use the PN7462AU Customer Demo
board as a CCID reader and shows how connected PN7462AU via USB interface to a
PC and provide the CCID protocol implementation on the top of the physical link.

The PC USB reader example is hosted on the PN7462AU and can be tested with any
PC/SC application running on the PC with Windows OS.

PayPass Simulator PC/SC Diagnostic
Tool

PCSC
Commands

usB
PN7462AU

Fig 56. PC USB reader example block diagram

The USB stack and CCID class is implemented in the PN7462AU. The default CCID
driver present in PC with Windows OS is used for operation.

PC- Win OS PN7462AU

CLBanking Card

PayPass System Task Type A/B

Simulator - CT/CL arbitration ))

- exception events handling

—
PSSC 3
Diagnostic g
Tool E Msg queue for Msg queue for
= CLIF CTIF
2
(=) CT Banking Card
> 1507816 TR
<
Fig 57. Example architecture
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Note:
Detailed description and how to use example is described in “PC Reader Demo Setup
Manual”.
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8. References

[1] LPCXpresso webpage
www.nxp.com/redirect/Ipcware.com/Ipcxpresso/download
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9.1 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.

9.2 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.

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 accepts no liability for inclusion and/or use of
NXP Semiconductors products in such equipment or applications and
therefore such inclusion and/or use is at the customer’s own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default in the
customer’s applications or products, or the application or use by customer’s
third party customer(s). Customer is responsible for doing all necessary
testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications and
the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.
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Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

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
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9.3 Licenses
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implementation of any of those standards. Purchase of NXP
Semiconductors IC does not include a license to any NXP patent (or other
IP right) covering combinations of those products with other products,
whether hardware or software.
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