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PN7462 — Feature overview

Contactless Reader
- ISO/IEC 14443

ISO/IEC 15693

-ISO/IEC 18000-3M3

- NFC Forum type tags 1 to 5

FU I I - Felica

NFC —>

P2P

Interface -Active and passive <

initiator and target
according to
ISO/IEC18092

Card Emulation
ISO/IEC 14443-A
card emulation via host

Additional features

»
for Battery operated devices

» Low Power Card Detection

»  SWD or integrated USB mass storage
(primary downloader) for code download

‘ k Knowledge

Microcontroller

160/80 kB Flash
12 kB RAM
4 kB E2PROM

Cortex MO Core @

20 MHz

Package
HVQFN64

DO
PN74A62

PN7362

Host and peripherals

— SPI
— I2C Host / Slave
—— USB Interfaces
— HSUART
[2C Master
SPI Interfaces

UART Optionnal

Iso 7816 | contact
Interface

12 to 21 GPIOs

Standard compliance

Ell(%qa CT and CLESS

E NFC Analog and Digital




PN7462 family is the solution for your application

Typical applications PN7462 PN7362 PN7360

Corporate access

Hospitality (access) v v - X:“i\égm
Payment terminal v PN7462

Home banking v e
USB reader v 7 CR e
Gaming console accessories v

NFC enabled board game v

160 kB 160 kB 80 kB Flash

Contact reader
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Where to find PN7462 documentation
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Where to find PN7462 documentation
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PN7462 product support package in a nutshell

NFC Controller

) » PN7462 NFC controller development kit OM27460CDK
development kit

PN7462AU FW and

» SW3683 — Installer package PN7462AU FW and SW Examples full version v4.0_01_00
SW examples

W&
PN7462AU NFC

e G Cocknit » SW3683 - Installer package PN7462 NFC Cockpit v1.3
ockpi

PN7462

> AN11706 — PN7462AU Antenna design guide
e > AN11738 — PN7462AU Contact smartcard application
RINZ=CE » AN11784 — PN7462AU How to integrate RTOS
> AN11785 — PN7462AU LPCD and standby mode
Documentation » UM10833 — PN7462 Quick start guide — customer board

» UM10913 — Software user manual

» UM10957 — PN7462AU Door access user manual

» UM10915 — PN7462AU PC CCID reader user manual
» UM10951 — PN7462 Reference POS application

| ™ |
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OM27462CDK development kit

» The OM27462CDK development kit features

= Easy antenna design with NFC Cockpit SW and PCBs
adaptors for antenna matching

= Easy application development with full NFC Forum
complaint and contact SW libraries

=  Smartcard reader and SAM slots extension

= Two different antennas (65x65 and 30x50mm) with
matching components

= 3 PCBs for individual antenna matching
= 10 PN7462 samples

» And it is completed with an extensive set of
documentation, source code examples and video
tutorials

Demokits at edemoboard portal and distis

12NC Product description

OM27462CDK PN7462 NFC controller development kit

| ™ |
2 |
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PN7462AU hardware introduction
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PN7462AU hardware introduction

Host interface selection
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PN7462AU hardware introduction
Board and PN7462 supply settings

ARM-RESET

Jumper setting for
external supply

R4
wep B U0E

| W
Jumper setting for
PN7462AU USB supply Sﬁﬂ
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PN7462AU hardware introduction
Supply status LED indicators
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PN7462 product support package in a nutshell

W&
PN7360
o=

PN7462

[EVAEY

PN7362

| ™ |
P

NFC Controller

development kit

» PN7462 NFC controller development kit OM27460CDK

PN7462AU FW and

SW examples

» SW3683 — Installer package PN7462AU FW and SW Examples full version v4.0_01_00

Knowledge

PN7462AU NFC
Cockpit

Documentation

» SW3683 - Installer package PN7462 NFC Cockpit v1.3

> AN11706 — PN7462AU Antenna design guide

> AN11738 — PN7462AU Contact smartcard application

> AN11784 — PN7462AU How to integrate RTOS

> AN11785 — PN7462AU LPCD and standby mode

» UM10833 — PN7462 Quick start guide — customer board
» UM10913 — Software user manual

» UM10957 — PN7462AU Door access user manual

» UM10915 — PN7462AU PC CCID reader user manual

» UM10951 — PN7462 Reference POS application

16




PN7462AU SW architecture stack

» The PN7462AU Firmware is
modular software written in C
language.

» It provides an API that enables
customers to create their own
contact and contactless software
stack and applications for the
PN7462AU.

» The SW stack consists of 4 main
layers:
= Application and example layer
= Protocol abstraction layer
= Hardware abstraction layer
= RTOS and utilizes layer

ex (Example Applications)

NxpRdLib

NxpCtLib

Pn7462AU HAL

X '

i o

\4

4

ROM API

!

PN7462AU HW Blocks & Flash/EE Memories

RTOS
and
Utilities

17



PN7462AU SW architecture stack
PN7462 HAL

» Hardware abstraction layer (HAL) is responsible for the CPU,
communication, memory and utility peripherals.

» The HW functions can further be divided into:

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

= Blocking functions: functions which configure the HW and wait until one or
more expected events occur from the HW. CLIF HAL, CT HAL, I12CM/ SPIM
HAL

= Non-blocking functions: functions which configure the HW and expect one
or more events, but don"t wait until they occur. The events are notified to the
caller of the function. Timer, Host interface.

Mobile
x Knowledge 19



PN7462AU SW architecture stack B | =
PN7462 NXP NFC contactless protocol library r‘{;;

» The NFC Reader Library implements for
PN7462AU application development:
Contactless protocol components
= Application components.
ISO/IEC contactless standard protocol components

» Protocol abstraction Layer (PAL)

Implement HW independent communication protocols
for contactless

» Application Layer (AL)

= Customer applications shall be implemented in the
application layer and can directly use HAL APIs or
APIs from the PAL libraries.

[;\Q\ M;ﬁ\i

\‘»&,))' . A Leve,

Y . : AR

ﬂ - [ Training AR AN 20



PN7462AU SW architecture stack
PN7462 NXP contact protocol library

» The CT Protocol library can be configured with two different
profiles, namely ISO7816 or EMVCo profile.

v

Contact Protocol Abstraction Layer (PAL)
Protocol selection
T=0, T=1 management

v

Contact Hardware Abstraction Layer (HAL)
Interface configuration
= Activation / deactivation
Low level transceiver

» PN7462 Hardware Abstraction Layer (HAL)
Activation / deactivation
= Card protection
Card power supply

W, ¢ Lece,
N s Mobile °
o N Krowiedge

Contact interface

Examples Layer \

| phExMain - phExMain_Ct |J

RTOS
Abstraction

Customer application or examples

. Reader Library

21



PN7462AU PSP SW examples

Sw project

phExMain
phEXEMVCo

phExRF

phEXCT
phEXCTEMVCo
phEXC7816

phExHif

phEXHCE
phEXLLCP
phExPOS

phExCCID

phExDoorAccess

| ™ |
P

Example which implements the polling for contact and contactless cards. It is the root of many sub examples described below
Example which implements the polling for the EMVCo contact and contactless cards and implement reference EMV transaction.

Example which implements the polling for contactless cards without NFC Reader Library support. Application use only HAL APIs and
perform same CLIF functionality

Example which implements simple polling for contact cards. Application use only HAL APIs
Example which implements the CT functionality with CT Pal library support
Example which implements the CT functionality with CT library support

Example which is demonstrating the host interface loop back functionality for I2C, SPI, HSU and master interface functionality for [2CM,
SPIM. Besides that it demonstrates secondary downloader functionality to EEPROM and FLASH memory over SPI Host interface.

Example which demonstrates how to use PN7462AU in Host Card Emulation mode
Example which is demonstrating Peer-To-Peer (P2P) communication between PN7462AU and NFC Device.
POS use-case shows how to use PN7462AU in combination with second application hosted on the pController.

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

This document describes “Door Access application” and shows how PN7462AU Customer Demo board can be used in the door access
management

Knowledge 22



PN7462AU SW development environment
What do you need?

- PN7462AU SW package --------------

A separate PN7462AU plugin is required for
development of PN7462AU firmware via
LPCXpresso for operations such as build and
download code and access internal peripheral
registers of the PN7462AU.

3
i
. Folder containing the PN7462AU FW source code |
and SW examples provided to support PN7462AU. |
They are ready to import and compile within the !
LPCXpresso IDE development environment. H
1

1

1

S ——
1

= The PN7462AU board enables easy antenna
design with the NFC Cockpit software and fast
application development with the full NFC Forum
compliant and contact software libraries

--LPCXpresso IDE v8.0  -==========-----

A Y
1
1
- Itis a low-cost development tool platform, H
available directly from NXP, that provides a quick |
way to develop advanced applications using i

i

1

1

1

1

1

1

NXP’s highly efficient and low-power LPC
microcontrollers. It includes everything to take end
users from evaluation to final products

- Itis an extensible, stand-alone debug adapter,
that can be connected to virtually any
development board, and that supports a broad
variety of development tools and IDEs via
downloadable firmware images

______________________________________________

bile
x Knowledge

--PN7462AU LPCXpresso plugin = -----

--LPC Link2 board ----—-----—----—----—---

e
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PN7462AU SW development environment
Getting started

Download and install PN7462AU SW package

B

Download, install and activate LPCXpresso IDE

Install PN7462AU LPCXpresso plugin

&

Import SW examples into LPCXpresso IDE

B

Build and run or debug a SW example

I \ p Lete,
P Mobile °.
Knowledge
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Setting up PN7462AU SW development environment

Step 1: Download and install PN7462AU SW package

- Download PN7462AU FW and SW examples full
version v04_01 00

= http://cache.nxp.com/documents/software/SW3683.zip

« Unzip and install the SW3683 installer
= Accept NXP and FreeRTOS SW licenses

- Check the installation directory
= Datasheet, documentation and SW is extracted

N
) ceve,
i P Mobile °.
Krowiedge

[ 5o

FreeRTOS License Agreement NP
ingLicense Agreement. You st o his
sgresment before cantinuing with the nataltior.

rary Share with Burn New folder

Name : Date modified Type Size

| PNT462AU Datasheet 4/14/2016 8:40 AM  File folder

0 PN7462AU Documentation 4/14/2016 8:40 AM File folder

) PNT462AU Software 4/14/2016 8:40 AM  File folder

|| FreeRTOS-License.tt 1/26/2016 4:42 PM  TXT File 21 KB
€] NXP_SLDA.pdf 9/172015 6:25 AM Firefox HTML Doc... 47 KB
|| README.bt 4/11/2016 3:25PM  TXT File 3KB
|| uninstall.dat 4/14/2016 8:40 AM  DAT File 5KB
B ninstall exe 4/14/2016 8:40 AM  Application 3810 KB

25
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Setting up PN7462AU SW development environment
Step 2: Download and install LPCXpresso IDE

- Download LPCXpresso IDE « Accept the installation of the required drivers
Free download at LPCware

= NXP LPC-Link1 Debug, NXP LPC-Link2 Redlink and Red Probe debug
drivers, etc

>
ME DOWNLOADS
— [ Windows Security (3]
Would you like to install this device software? =1 =
Name: Code Red Technologies Universal Serial B... E
6— Publisher: NXP Semiconductors USA. Inc.

Welcome NXP LPCXpresso Users!

anset st ] Ahways trust software from "NXP Semiconductors Don't Install

D USA. Inc.".

14 all

Support

2, ou should only install driver software from publishers you trust. How can [ decide which device
e " # You should only install dri ftware f publishers y H: 1 decide which d gall
LPCXpresso Platform software is safe to install? all
LPCXPRESSO |
| - device

Intr | e

x MOblle :

Knowledée
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Setting up PN7462AU SW development environment

Step 2: Get serial number for your LPCXpresso copy

LPCXpresso IDE product activation

L]
= Help = Activate LPCXpresso = Create Serial Number
Help
| (3 Help Contents PP RN IR T
[ LPCXpresso User Guide
' Search %
Dynamic Help & filey//{C:/nxp/LPCipresso_8.0.0_526/Ipcxpresso/pag g htm
Key Assist... Ctrl+ ShiftsL
Tips and Tricks...
Chest Sheets... !'
{ Install New Software... e
% Installstion Details Please note: Your product is not activated.
o -
o | A product that has not been activated may only be used for Eva
¥4 Product Information
- Code size is limited to 8KB and features have been disabled, so your product may not work as «
L4 Support activate vour product to remove these.
s Activate P Purchase from LPCXpresso Webstore L)
| S - account and logged on fo the LPCware website fo be ab
4 Create serial number and register (Free Edition)...
- foresso:
- Pro Edition - | number and register (Free Edition)...
¥4 Activate (Pro Edition)... fer will be displayed.
I Outline € Expressions g © Deactivate (Pro Edition) er o copy it into the clipboard
@ P " der (Pro Edit will be opened on the Activations page.
S T D P E to the website, the serial number will be completed for you
e 4 mySoftwarelicense web portal (Pro Edition)... will need to login, navigate to the My Registrations page, ¢
TORERF
3. Complete the rest of the form and press the button to request the activation code.
= Your activation code will be emailed to the address supplied when registering on the site
4. Help->Activate >Activate (Free Edition)...
5. Enter your activation code and Press OK.
w This activates your product The license type will be displayed and you will be able to us
A LPGXpresso.
Activating LPCXpresso (Pro Edition)
et

Mobile °
Knowiedge

Create serial number and register (Free Edition)...

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

Open in external browser
Copy Serial Number to clipboard

Serial number  ELDR-A3LV-GZC3-KAF2-JZMNW-NZGT-JRM3-JQAS-EWIR-POKY

oKk || cancel




Setting up PN7462AU SW development environment

Step 2: Register and obtain your activation key

« LPCXpresso IDE product activation
= Register and obtain your activation key in LPCware website

' 3 Jr—

Software & Support for NXP MCUs Software & Support for NXP MCUs Software & Support for NXP MCUs

NOTICE: LPCWare.com is moving to nxp.com. We will do our best to minimize the impact during this transition. Expected compl 5 i " i i ansiti 1
NOTICE: LPCWare.com is moving to nxp.com. We will do our best to minimize the impact during this transition. Expectec NOTICE: LPCWare.com is moving to nxp.com. We will do our best to minimize the impact during this transition. Exp,

User account LPCXpresso Key Activation Submission #86516

Home » User account Home » LPCXpresso Key Activation »

Home » LPCXpresso home

Create new account | | Login | | Request new passviord ; . R s—
IMPORTANT: PLEASE READ: You must provide a valid email address to use this site. If you don' get the verification email SubaRied by ppredso sSweiod o 201300 071022
email within 24 hours, please use the FEEDBACK tab to send s an email so we can authenticate your account. Once you " Thank you for registering your LPCXpresso product. YOUR ACTIVATION CODE IS DISPLAYED BELOW - please
the site and authenticate your account with your activation code in a few minutes
Account i i S
g You product registration history can be located here or by selecting the My LPCXpresso activations' menu item ir
Username: * | Serial Number: * [ E1DR-A3LV-GZC3-K4F2-JZNW-NZGT-JRM3-JQAS-EWIR-POKY |
lordi Jofre - - You must be logged in with the account you used to register your product to view activation key history

LPCX; Activation Key: i s submi
Spaces are allowed; punciuation is not allovied except for periods, hiyphens, and underscores. prossg Activation Key: |<vald once seral iber i subriatiod: . X
Registration Information

¥ Register LPCXpresso

E-mail address: *

jordi jofre-mk@nxp.com ] Serial Number:

Avaid e-mail address. All e-mails from the system will be sent to this address. The e-mail address is not made public and will only be used if you w < E1DR-A3LV-GZC3-K4F 2-JZNW-NZGT-JRM3-JQA5-EWIR-POKY

— » XML sit:

LPCXpresso Activation Key:
120X-M1GZ-CVEZ-14GW-BZKQ-G115-FTAS-CRFU

Mbile
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Setting up PN7462AU SW development environment

Step 2: Activate your LPCXpresso copy

- LPCXpresso IDE product activation
= Activate your LPCXpresso copy

Help
b (7 Help Contents
LPCXpresso User Guide
& Search

Dynamic Help

pfjwen‘“véu 1 3 f e

e | @ Welcome 52

Key Assist... Ctrl+Shift+L

Tips and Tricks... LPCWARE

Cheat Sheets... Software & Support for NXP MCUs
Install New Software,
Instalation Detsils

G-

NOTICE: LPCWare.com is moving to nxp.com. We will do our best to minimize the impact during this
transition. Expected completion date July 1.

' Display license type
¥4 Product Information
Ed Support | PC.Xnressn Kev Artivatinn
% Activate » | B3 Purchase from LPCXpresso Webstore
¥4 About LPCXpresso -- Free Edition --
B4 Create serial number and register (Free Edition)...
¥4 Activate (Free Edition)...
-- Pro Edition --
VA4 Activate (Pro Edition)...
= Qutline 6 Expressions = B € Deactivate (Pro Edition)...
B Password reminder (Pro Edition)... joister for the site. Registration. is free.
= - %) mySoftwareLicense web portal (Pro Edition)...

Mabile
Knowledge

Activate (Free Edition)...
Activate your product by entering your Activation Code

i

Activation code | 2JX-ML1GZ-CVEZ-MGW-BZKQ-G1I5-FTAS-CRFU

ok ||

Cancel

Activate (Free Edition)...
LPCXpresso

License type: FULL
Debug limit: 256k
Activation code: 2IX-M1GZ-CVEZ-MGW-BZKQ-G1I5-FTAS-CRFU

A FULL copy of LPCXpresso (Free Edition) may be used for preduction.

Cancel

29



Setting up PN7462AU SW development environment
Step 3: Adding PN7462AU LPCXpresso plugin

- Find PN7462AU LPCXpresso plugin in your installation directory

= Your directory = PN7462AU Software - LPCXpresso plugin
¥4 Add Repository
Help
@ Help Contents S N S e A e Name:
[ LPCipresso User Guide Location: _ htp://
7 Search
Dynamic Help 54 st
ferfe CrlShifteL Available Software @
TipS e, Select a site or enter the location of a site.
Cheat Sheets... [
Work with:” .I Add... vailable software
L Install New Software... o T ——
¥ Installation Details [type fitertot ] target environment
O Display license type Name Version stall to find required software
B4 Product Information 7] @ Thereis no site selected.
¥4 Support
e Adite
B4 About LPCXpresso v
i
(] Show only the latest versions of available software Hide items that are already installed -
Group items by category ‘What s already installed?
Show only software applicable to target environment
= Qutline 6 Expressions B ontact all update sites during install to find required software

@

I T |

Cancel

le
I . ‘ [ rrsining BESTARN

Mo consoles to

E) Consale

®-| |« PNT462AU Software » LPCXpresso Plugin b

Organize v Mew folder

Box Sync -
I Desktop
D

‘%] Recent Places

Name

| B com.nup.prifsceocc update-8.0.0-SNAPSH...

[ Libraries

| Documents

&) Music

&5 Pictures

M videos

1% Computer <

File name:  com.nxp.pniscccosupdate-8.0.0-SNAPSHOT-12

30



Setting up PN7462AU SW development environment

Step 4: Importing provided SW example projects

- Start the LPCXpresso IDE and select new workspace
+ Select the option Import Projects
- Browse the zip archive in your installation directory

() Quickstart Panel 5% | (0= Variables ®g Breakpoints O= Outline €' Expressions = O

A Start here

1] New project...

lig Build all projects []

A&, Build " []

& Clean "' []

3 Debug " []

:QTermmate, Build and Debug " []

»

m

BB Edit " project settings
2 Quick Settings  +

B Export projects to archive (zip)
‘@ Expart projects and references to archive (zip)

245 Import project(s) from XML Description

EA Extras I |

x Mabile
Knowledge

<«

* Import praject(s)

Import project(s)
Select the examples archive file to import.

Projects are contained within archives (zip) or are unpacked within a directory. Select your
project archive or root 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  C:\Jordi\NXP Semiconductors\PN7462AUPspPackageFull-104_01_00\PN74624U €

Project directory (unpacked)

Root directory Browse...
LPCOpen
LPCOpen is the recommended code base for Cortex-M based MXP LPC Micrecontrollers,

LPCXpresso includes the LPCOpen packages which can be imported directly by pressing the Browse
button in the Project archive (zip) section, above, and navigating to the Examples/LPCOpen directory.

Alternatively, press the button below to Browse the LPCWare.com website for latest resources,

Browse LPCOpen resources on LPCWare.com...

@ < Back Next > Finish

Cancel
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Setting up PN7462AU SW development environment
Step 4: Importing provided SW example projects

« LPCXpresso IDE unzips the SW package
- SW examples packages are ready for use

Import project(s) =
Selecta directory to search for eisting Eclipse projects.

V. exteral fedemal)
 NapCilib (NspCtLit)

¥ NpNfclib (NapNfelib)

) phComman (phComman)
[ phRtos (phRtos)

) PNI462AU_ex phECt@104.01.00_Full (PNTAG2AU_ex phExCt@04.01.00_Ful)

7] PNIA62AU_ex phEsCTIB16@A04.01.00_Full (PN7462AL.ex phExC TIRI6@04.01.00 Ful)

¥ PNT462U_ex_phEXCTEMVCo@104.01,00_Full (PNTA62AU_ex phEXCTEMVCo104.01.00_Full)
V) PN7462AU_exp 00_Full (PNT4624U_ex_p 20_Full
9] PNTAE2AU_ex phEEMVCO@H04.01.00_Full (PN7462AL_ex phEXEMVCo@04.01.00 Full)

¥ PNT4624_ex_phEHCES104.01.00_Full PNT4624U_ex phEHCESH04.01.00_Fulf)

¥ PN7462AU_ex pl 00_f ) ep )_Full)

%) PNT462AU_ex_phExdLCP@#04.01.00_Full (PNT462AU_ex_phExLLCP@104.01.00_Full)

V' PNT462AU ex. 00_Full (PN7462AU_ex_ 00_Full)

] PNT462AU_ex_ phEXNFCS X e phENFC 00_Ful)

7 PNIAE2AU ex X | ex ol 00_Full)

) PNT4624U_ex 20 ) o 20_Full)

) PNI4624U_ex phERIPCDAS4.01.00_Full PNT62AU_e phERIPCOASA4.01.00_Full)

7 PNTSG2AU ex .00 e 00 Fulf)

¥ PNT4624_ex i o, o 00_Full

Options
Copy projects nto warkspace
Working sets
| Add project to working sets:

<Back tew> [ Foish ) [ Cancel ]

File Edit Navigate Search Project Run Window Help

PR RS S S B AT S =

E LA B0 A6 -

(7 Project Explorer zz] 2. Peripherals+ 111 Registers . Symbol Viewer

=8

i 5 external
1 5 NipCilib
1 5 NapNfcLib
1 £5 phCommon
1 (5 phRtos
5 PN7A62AU
b [ PNT462AU_ex_phExCH@104.01.00_Full
1 [ PNT462AU_ex_phExCTI816@104.01.00_Full
b [ PNT462AU_ex_phExCTEMVCo@104.01.00_Full
1 [ PNT462AU_ex_phExDoorAccess@i0d.01.00_Full
i (E5 PN7462AL_ex_phEXEMVCo@104.01.00_Full
i (E5 PN7462A_ex_phExHCE@104,01.00_Full
i (E5 PN7462A_ex_phExHif@104,01.00_Full
i (E5 PN7462A1_ex_phExLLCP@104.01.00_Full
i (E5 PN7462AU_ex_phExMain@104.01.00_Full
i (E5 PN7462AU_ex_phExNFCForum@rd4.01.00_Full
i (5 PN7462AL_ex_phExPos@i04.01.00_Full
i (5 PNT462AL_ex_phExRF@104.01.00_Full
i (5 PN7462AL_ex_phExRPCDA@104.01.00_Full
» | ex oll @r04.01.00_Fu
(5 PN74624U_ex_phExRiPall @104.01.00_Full
I3 ]_ex stemServicest 01.00_Ful
(=5 PN74624U_ex_phExSystemse ©104,01.00_Full

e ~

&) Quickstart Panel 3 (%

Variables g Breakpoints O Outline ¥ Expressions

=a

Start here

@ Import project(s)

] New project...

Build all projects []

&, Build " []

& Clean"[]

B Debug " ()

% Terminate, Build and Debug " []
& Edit " project settings

uick Settings
Q 9

@ Welcome 52

B Console 52 [ Problems [ Memory € Instruction Trace [ S

No consoles te display at this time.

@ & file///Ci/nup/LPCRpresso _8.0.0_526/Ipcxpresso/pages/registeredFreekdition.htm

N X

LPCXpresso (Free Edition) is fully activated

Welcome to LPGXpresso (Free Edition). The software is now fully activated, and can b used fo
(Free Edition) can be used to generate and download appiications containing up to 256KB of co.

Product Documentation

The LPCXpresso User Guide provides instructions for using LPGXpresso. This is also availabh
# Help->LPCXpresso User Guide

Further product decumentation is provided within the LPCXpresso IDE via the Help menu:
= Help->Help Contents

Resources

The LPCware Forum community is exclusively built for NXP MCU users, including LPC.
invaluable resource for getting help and advice on use of the NXP MCUs, tools and boa
and join the LPCware community!

# To view the forum, and to register 5o that you can post, visit LBCware Forums.

Check the following pages on LPGware.com for new NXP MCU software releases, more
announcements.

= LPCXpresso examples.

= LPCOpen source and examples.

= LPCXpresso support.

= LPCXpresso downloads.

Links

VO Trace Config @D Power Measurement Toel
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Setting up PN7462AU SW development environment
Step 5: Build a SW example using LPCXpresso IDE

[ Project Explorer 53 | &) Symbo
a |5 PN7462AU_ex_phExCcid @

b [ Includes

& g MxpCtlib

& R MxpNfelib

» R PNT4624U

b B external

bR ine

1) Quickstart Panel 3

4 Start here

® Import project(s)
] Mew project...

|t Build all projects [Debug]
EBuild 'PNM&EAU_EK_phEchi:ED
& Clean 'PN7462A1_ex_phExCcid
%5 Debug 'PNT462AU_ex_phExCeid

x Mabile
Knowledge

+ Connectthe PN7462AU customer demo board
= PC + LPC-Link2 + Customer demo board

- Select project from the Project Explorer view
« Press build from the Quickstart Panel

| Problems J&] Tasks ' & Console 52 Properties Search
CDT Build Console [PN7462AU_ex_phExCcid@r01.01.04_Duali]

make --no-print-directory post-build
pPerforming post-build steps

arm-none-eabi-size "PN74628U ex phExCcid@rel.el.e4 Duali.axf"; arm-none-eabi-objcopy -v -0 binar
text data bss dec hex filename

87868 196 4584 91848 166c@ PN7462AU_ex_phExCcid@rel.el.e4 Duali.axf
copy from “PN74628U ex_phExCcid@rel.e1.84 Duali.axf' [elf32-littlearm] to ~PN7462AU_ex_phExCcid

16:18:38 Build Finished (tcok 38s.7ms)

After the build process, you can see the size of the image in the
console window
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Setting up PN7462AU SW development environment
Step 5: Debugging a SW example using LPCXpresso IDE

) Quickstart Panel 53 - - Select “debug” option in the quick start panel

Start here = - Select the right emulator

# Import project(s)
@ Mew project...
iy Build all projects [Debug]
4, Build 'PN7462AL_ex_phExCcid
& Clean 'PNT462AU_ex_phExCcid
Debug 'PN7462AU_ex_phExCcid
5 Edit 'PN7452AU_ex_pl Start debugging the project with the sels

2 Import project(s) from XML Description

[X] =S

Connect to emulator: NXP PnTxooooc

1 emulator found.
Select the emulator to use

Ernulator family Narne Serial number/... Manufacturer
CMSIS-DAP LPC-LINK2 CMSIS-...  \\M\hid#vid 1f.. NXP Semiconductors

TOA SAN
extension

srsx _ e

Emulator search options

[ Remember my selection (for this Launch configuration)

@ [ ok J[ Concn

N\
‘ y k Knowledge



Setting up PN7462AU SW development environment

Step 5: Peripheral view

« Go to window = show view = other = select

“peripherals”

- Go to debug mode
= Direct access to PN7462AU registers

= Direct access to PN7462 memory

- Select the relevant peripheral

« You will see the register, bit fields and

description

I Window | Help

MNew Window
Editor
Hide Toolbar

Show View

Perspective
Mavigation

Preferences

RELA 0@~

x Mabile
Knowledge

b
5B =0 [@eh
» | €7 Expressions
» | “=  Include Browser
5 @ Instruction Trace
[75  Project Explorer
COther... Alt+5Shift+Q, Q

2, Peripherals+ 5%

B v =

PNT462AU Peripheral:
PCR [0x40024000]

Power Control and Reset

& Console ] Memory 3 || Tasks €

Manitors

+= % %

@ PCR [PN7462AU]

Peripheral Address Description
[, EECTRL 0200000 EEPROM and Flash Controller
[7]"2, Hostif 040020000 Host Interface
%, BCM 0x40030000 12C Master
| ) ?ﬁ MNVIC 0xe000e000 MNVIC Contrel/Status Registers (wGM)
| S PCR 040024000 Power Control and Reset
[, PMU 040008000 Power Management Unit
|} ?e. RMG 0x40018000 Randem Mumber Generator
%, SPIM 040024000 SPI Master
[ %, Timer 04001000 Timers
M2, use 040028000 Universal Serial Bus
[] [ EEPROM 0%201200 Flash: size=0xe00 (3k)
[] = Flash154 0x203000 Flash: size=0x26000 (152k)
[ & SRAMIL (100020 RAM: size=0:x2bel (10k)

Instruction Trace [ Problems Executables

Eﬁ PCR: 040024000 [PNT4624U] 2 gr New Rendarings..)

Register

a 2 PCR

iii PCR-GPREGO-REG
iii PCR-GPREGL-REG
i PCR-GPREGZ-REG
i PCR-5YS-REG
i PCR-PMU-REG
i PCR-RFLD-REG
i
i
b

-

! PCR-TEMP-REG
% PCR-HOSTIF-WAKEUP-CFG-REG
% PCR-WAKEUP-CFG-REG

v v v v v v v v

0
1
o
1
o
1
o
1
o
1
it
1
o
1
o

Address

040024000
0:40024000
0240024004
040024008
0:4002400c
040024010
040024014
0:40024018
0:4002401c
040024020

Value

02

0

0

Ohed
0x21700dc
0xd032
0x58888
0

(]
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Setting up PN7462AU SW development environment
Step 5: Flashing a SW example using LPCXpresso IDE

4 Develop - PN7462AU_ex_phExCcid@104.00.00/src/phExCeid.c - LPCXpresso
File Edit Source Refactor Mavigate Search Project Run Window Help

m A R SRR SR Rs s s e

[ Project Explorer 52 |2, Peripherals+ 1{ii Registers ] Symbol Viewer

Pl &5 PN7462AU_ex_phExCcid®r04.00.00
a 4% Binaries
3 4; PN7462AU_ex_phExCcid@r04.00.00.2xf - [arm/le, 1
b [l Includes
- C8 NepCtlib
& R NxpNfclib
1> ) PN7462AU
. . . > B external
« Select build output binary file > 68 inc
& E8 phCommon
1+ R phRtos
2 sic
1 = Debug
= docs
phExCeid.uvprojx
PN7462AU_ex_phExCcid_r04.00.00 Debug.launch
[£] PN7462AU_ex_phExCcid_r04.00.00 Release.launch
ReadMe.tt

° Ensure that a” the Optlons are Set () Quickstart Panel 53 ()= Variables 9 Breakpoints 2= O

« Click on the “program flash option’

utline <" Expressions

2
P itro-a(e)s vl e e
= 8

properly and click OK 0 s

# Import project(s)

[E] New project...

Build all projects [Debug]

4, Build 'PN7462AU_ex_phExCeid
& Clean 'PN7462AU_ex_phExCcid
%5 Debug 'PN7462AU_ex_phExCcid
% Terminate, Build and Debug 'PM746280_ex_phExCeid
D) Edit 'PN7462AU_ex_phExCcid
(% Quick Settings

B Export prajects ta archive (zip)

B Export projects and references to archive (zip)
£

REvRy S——

Mobile °
Knowiedge

BE -

|

Program Flash using LPC-LINK2 CMSIS-DAP V5.134
Program target Flash (NXP PN7462AU-C3-00)

Options

Display progress log Reopen on completion

Reset target on completion Repeat on completion

Run flash command and copy to clipboard  [“]Just copy flash command to clipboard

Connection Optiens
Use JTAG interface

Extended

Additional options

CMSIS-DAP Options

Connect script | PNT:o00_Connect.scp - ‘ [E'me"'l
Flash Driver

Flash driver | PNTxo00c 158k.cfic - | [Browse..
Clock settings

Crystal value (kHz) | Current value from target -
PLL value | Current value from target -]
Group

Erase flash memory

Select file | Ccid@r04.00.00\Debug)\PNT462AU_ex_phExCcid@04.00.00.56¢ - | [Browse..

Base address

Erase Options

() Mass erase Erase only required pages

(€8 J[ cm |
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PN7462AU PC CCID SW example

» The CCID reader example describes how to connect
PN7462AU by USB interface to a PC and provide the
CCID protocol implementation on the top of the physical
link.

» The CCID reader example can be tested with any PC/SC
application running on the PC with Windows OS.

» PN7462AU CCID reader application has the following
modules:
= USB ISR: send and receive the CCID class commands

= System task: Responsible for initiating CT/CL task
messages, notifications and any exceptions

= Contactless task: Wait for messages from system task to
start CL task for polling.

Contact task: Wait for messages from system task to start
CT task for card activation

oo,
P Mobile °.
I . . Knowiedge

PC/SC
application

PN7462AU

System Task

- CT/CL arbitration
- exception events handling

Rxqueue Rx queue
For CLIF for CTIF

| e

APDU Interpreter

))) Type A/B

1507816

CT Banking Card

Type A/B
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PN7462AU PC CCID SW example

HW components to run this demo

» To prepare the HW environment, components listed
in the table below are required.

PN7462AU Demoboard for running the project
LPC-Link2 Stand-alone debug adapter

USB cable For PC connection

Power adapter Board supply

Note: External Power Adapter is not mandatory,

the board can be supplied by USB only

M Mabile
Knowledge

s
TDA SAM
extension

= |
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PN7462AU PC CCID SW example

Running and using the example

1. Download and import the PC CCID Reader application
source code in LPCXpresso environment

2. Build and compile the SW project.
3. Debug SW project

4. Execute PC PayPass Simulator tool
1. Perform a contactless payment transaction
2. Perform a contact payment transaction

5. Execute SCRTester tool
1. Perform an authentication with a MIFARE Classic card
2. Read a MIFARE Classic data block

oo,
P Mobile °.
I . . [ Taining BSSAEN

PayPass Simulator

PC/SC Diagnostic

Tool

PCSC
Commands

(JAY:]

PN7462AU
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PN7462 product support package in a nutshell

W&
PN7360
o=

PN7462

[EVAEY

PN7362

| ™ |
P

NFC Controller

development kit

PN7462AU FW and

SW examples

» PN7462 NFC controller development kit OM27460CDK

» SW3683 — Installer package PN7462AU FW and SW Examples full version v4.0_01_00

PN7462AU NFC
Cockpit

» SW3683 - Installer package PN7462 NFC Cockpit v1.3

Knowledge

Documentation

> AN11706 — PN7462AU Antenna design guide

> AN11738 — PN7462AU Contact smartcard application

> AN11784 — PN7462AU How to integrate RTOS

> AN11785 — PN7462AU LPCD and standby mode

» UM10833 — PN7462 Quick start guide — customer board
» UM10913 — Software user manual

» UM10957 — PN7462AU Door access user manual

» UM10915 — PN7462AU PC CCID reader user manual

» UM10951 — PN7462 Reference POS application

41




PN7462AU NFC Cockpit

--- PN7462AU board ----=================mmm-

4

1

i

| - The PN7462AU board enables easy antenna

i design with the NFC Cockpit software and fast

i application development with the full NFC Forum
I compliant and contact software libraries

i
1
1

-- PN7462AU NFC Cockpit -----------------

4
1
1
i
: !« The PN7462AU NFC Cockpitis a PC based
(E‘i‘-‘_ — ) i interface (GUI) which allows you to control the
=] :
1
1
1
1
1

PN7462AU for development and customer support.
It gathers in one window all the needed functions.

bile
x Knowledge

-- PN7462AU NFC Cockpit FW = ------------

» The PN7462AU NFC Cockpit tool expects a specific
firmware to already be part of the PN7462AU board.
The firmware binary for this purpose is provided with
the installer. The firmware is coupled with the
EEPROM layout existing in the IC.

---Lab equipment -----==========---------oos

- Other equipment you may need depending on the
tests and measurements to be performed (e.g.
oscilloscope, waveform generator, vector network
analyzer, probes, multimeter, reference PICCs,
wires, components, etc.)
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PN7462AU NFC Cockpit, the complete design tool for engineers

» The NFC Cockpitis a PC

based interface which

allows you to easily control

all PN7462 functions.
» The support tool is

composed of these parts:

| |

Registers and EEPROM
access

Low Power Card
Detect(LPCD)

Dynamic Power
Control(DPC)

Test signals control
Generic commands
Log monitor

Type cards

Status bar

P

Knowledge

@ All bits
) Single bit

Select a baud rate: | 106 kBd/s =

+ PN7462AU NFC Cockpit v1.3.0.0 ol @ =
( Operation ) Type Cards | DPC | RF Power | LPCD ‘ )
Register Register Protocol Laver
address: Oh Layer 14443-3a Load Protocol 1S014443-A
N
Binary REREREARNCdRAZESENIANAS = Ao o
o Value: ﬂﬂrlrlﬂﬂrlrlrlﬂrlrlrlﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ lastSAG  Oh Perform Single/Endless REQA
I:b" uiD: oh @ Single REQA ©) Endless REQA
Inter-REQ: ms
‘Write Operation Layer 14443-43 :
[7] ReRESET

Time-out RFON:

ms

\Registers/EEProm access y, ATS; On
- A
Single Byte EEPROM Access RF Field Control Layer 14443-4: Data Exchange with PICC
(0»00000000
Address Data to be send: | Oh
Data 0x00
J [#] TXCRC Enable [¥] RXCRC Enable
- )
Test Signal Control I.oq Monitor Card response: Oh
Analog GPIOL: :]
Analog GPIO2: :] Application Layer
Command GetApplds MF DesFire
Digital GPIO4: :] Applications on the card:
R E—
\. AN J/

Lo ] |

Save log

St (%)

Board not cormedetﬂ
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PN7462AU NFC Cockpit
Getting started

1 Download and install PN7462AU NFC Cockpit
package and related drivers

PN7462AU NFC Cockpit HW preparation

B

Flashing PN7462AU NFC Cockpit FW into
PN7462AU board

&

Start PN7462AU NFC Cockpit and provide
directory for EEPROM and XML files

B

Perform your tests and generate a EEPROM
binary with your device configuration

I \ p Lete,
P Mobile °.
Knowledge

1




PN7462AU NFC Cockpit

Step 1: Download and install PN7462AU NFC Cockpit package and related drivers

- Download PN74612AU NFC Cockpit

» http://cache.nxp.com/documents/software/SW3707.zip

« Unzip and install the SW3707 installer
= Accept NXP SW licenses

- Install all the components

= GUI, VCOM driver, PN7462AU FW, EEPROM XML, etc

le
I . . [ rrsining BESTARN

Choose Components
Choose which features of PN7462AU Nfc Cockpit you want to install. @

Ch the components you want to install and uncheck the components you don't want to
instal, Click Next to continue,

Select components to install:

Gt (o)

VCOM Driver (PC)
PN7462AU FW
PN7462AU Board Docume
EEPROM 04,00,00

Space required: 10.6M8 =/ ¢ Computer + LocalO (C) + mep + PHIBIALLGUA300 +
Crgmie v Incudemibrey = Shwemth v Bun  Newlokler
PR7462A e Cackplt v1,3,0.0 —|| % Favorbes o tame
|- [ & sin
I Desetop & configu
B Dorionts & doc
L Recent Paces J EPROM AL
i PRTIGZARN
8 Lo 1 VoM
 Documents {85 PATABZAN i Coclpit
o M @ Uncates
2 e
e
1 Compuner
& tecalDik €
o PSZAL DL E)
L
1 OMAC
8 ANTHORY G
- o0
- s e
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http://cache.nxp.com/documents/software/SW3707.zip

PN7462AU NFC Cockpit
Step 2: HW preparation

N
“ PR M-RESET  [@[e] =i oooon| o
1 Ensure that “HIF selection” is USB O piputpintoe 5

R e Oisplavle .
USB Port of PC is connected to S -
USB-PN74642AU b2 : DSL'RW
N 3 (===} s
8
GND

™~
‘:00000000000000
o RSB

3B cs 88 1cs ':'E ) g g OROE] i pUDD_OUT
SRR 23 2°° | PNEU7462B V2. Bk &
B te oo N iz, B e
000D GCO0O0 November 2015
LIDz131

00 ¢ Coffatataiaatatatiatiatat 0 C 0 0 0 G 00 000 S

Eiri2s c7a an
. C78 : v
woojooon

12CH SPIH

(]

WEGOGHLSO OO

@
& NSS MOSI

I'.IGNIDJ LEDS g
LED? 0w
i

USB_DP UsB_D e H

- [ <] Ousn ysus B LEDLOTH
wm W L 25 N

=)
EEE ‘ 4@

SAM
extension

M Mabile
Knowledge



PN7462AU NFC Cockpit

Step 3: Flash NFC Cockpit FW - Mounting USB as mass storage

1 Press “RST_N” switch
NEE T s
2 Press “DWL_REQ” switch

'
Release “RST_N” and keep

3 holding “DWL_REQ’ switch
| (o] ¢ i
4 Release “DWL_REQ” after some

seconds

fe ]
O o0

000
000
000

00000000
l']OOOOOOOOODOO00000000000000

Z@ B Briss £79
g3

P4 p1756

I vl wd
:::| = =]

N
oooon| o T
0000 daoooo0oo0o0n0

Displayla
=y . P
ket 4

& |=|oo
14

oo
PNEUZ7462B
NXO

Hamburg Germany
November 2015

LIDZ131
3 DISPLAY
&

N
©coolooon

12CH SPIH

Displ ab

DHL _REG

[ 1}
iRl 79

V3

RISOALZ? __
Il PuDD DUT

Riat o)

—- AutoPlay

_ PN7462AU_DL (E)
-—

General options

Open folder to view files
l using Windows Explorer

a Use this drive for backup
J using Windows Backup

View more AutoPlay options in Control Panel

Organize +

- Favarites

E Box Sync
PR Desktop

& Downloads

s
=l Recent Places

-
@u'l_ » Computer »

Share with =

-

PN7462AU DL (E:)

Burn MNew folder

Mame

|| CRP_00.BIN
|| CRPSTA_O.EIM
|| DRP_00.DAT
|| DRPSTA_O.DAT

-

Date medified

Type

BIM File
EIM File
DAT File
DAT File

Mobile °.
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PN7462AU NFC Cockpit
Step 3: Update binary for the EEPROM and FW

@_Qv_ » Computer » PNHMG2AU DL (E) [ || Search Pri746241. 0
Organize > Shavewth v Bum  Newfoider a4 e
gt - o
B Desirop [ cresTA BN
& Downloads DR 0.DAT
1 Recent Places DRPSTA .DAT
Im [E=8 Eol =)
‘ <[ ||« PN7462AU Software » PN7462AU_GULv1.3.0.0 b PNT462AUFW ~ [y | search Pn7a62AURW o]
" Erase PN7462 DRP_00.DAT , copy EEPROM XML = L
o folder > user_ee.bin [ B

B Deskio,
18 Downloads

%3 Dropbox
% Recent Places

@ SkyDrive

L

o o

.

£ PN7462AU_04_00_00 bin

25/02/2016 1348

VLC media file (.bin)

<180

avarite
B Deskic
18 Downl.
43 Dropbox
% Recent Places
#&a SkyDrive
& Box sync

4 Libraries
|| Documents

X

B libraryzip
G msal.ee
L] pyexpat.pyd
[ python27.dil

2 ~  Erase PN7462 CRP_00.BIN , copy PN7462 FW
folder > PN7462_04_00.bin

17/02/2016 16:28
22/02/2016 6:09

17/02/2016 16:28
17/02/2016 16:28

o[- ]
<« PN7462AU Software » PNT462AU_GUL13.0.0 » EEPROM XML » 04 00 00 - s |[ search 0400 00 o
=~ 0 @

mange by: Folder ¥

Archivo WinRAR ZIP
Application
PYD File

Application extension

| & user_eebin

25/02/201613:48

VLC media file (bin)

Mabile
Knowledge

CRP_<nn>.BIN
CRPSTA_<s>.BIN
DRP_<nn>.DAT
DRPSTA <s>.DAT

PN7462AU user flash code
Status of previous write operation to user flash
PN7462AU user EEPROM data

Status of previous write operation to user EEPROM

45 Favortes
[ Bossync
M Deskiop

18 Downleads

)=+ Compute + sRAIDLE) <o [ sernmrica

fo o s
G |

New foldss )

5L Recent Places DRPSTA 0.DAT
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PN7462AU NFC Cockpit
Step 3: Check VCOM driver is installed

« Check VCOM driver is installed and recognized « If VCOM driver is not automatically installed, manually install it
running with administrator rights install_vcom.bat

& D y
s |
File Action View Help G@ |« PN7462AUPspPackagefitended-v04_00_ 00 » PNT462AU Software » PNT462AU_GULv13.00 » VCOM | - | 4y | | Search VCOM
n o]
aaediall ho L Organize »  Sharewith v  Bum  New folder B v
gar
412 anthony-PC|
© -39 Batteries < il i
2 2t Favorites Documents library frm o
1 -§) Bluetooth Radios B Desktop VoM
b4 Computer g Downloads B
by Disk drives P Name Date modified Type
&, Display adapters Drophox L )
b e} DVD/CD-ROM drives %] Recent Places 19r’02«’2016 7:55 WmduwsEatdf File
» 75} Imaging devices LB SkyDiive 19/02/2016 7:55 Setup Information
b ¥ Tntel WILSE Box Sync |
b= Keyboards =
b -I* Mice and other pointing devices Ubrai
Bl Monitors (4 Libraries
1 -WF Network adapters %] Documents
475 Ports (COM & LPT) & Music
L3 ECP Printer Port (LPT1) =] Pictures
” A OoK!
PN7462AU VCOM (COM4) R
| [ . B videos
1[5 Smart card readers
1% Sound, video and game controllers 18 Computer
b -3 Storage controllers & os©@
-8 System devices e Removable Dick (E:)
1§ Universal Serial Bus controllers 4 scanner (W192168.10.201) (V)
Foans see eacvin neniavinateear T ¢ B ] '
] 2 items

Y p——Vbile .
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PN7462AU NFC Cockpit
Step 4: Open NFC Cockpit and init EEPROM XML folder

¥ PNT462AU NFC Cockpit v1.3.00

Operation

Register Register
Oh

address:

Bit selection:
+ o w moN oo o I~ m o~ )

LSS JE R P S A S

Binary

o Velue: ﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

I N

Type Cards | DPC | RF Power | LPCD

| Type A [ Type 8 | Type F [ 15015693 |

Browse For Folder

Select the directory that contains EEPROM XML files.

4 M Computer
4 &, Local Disk (C)

Load Protocel 1S014443-A

Perfarm Single/Endless REQA

EQA ) Endless REQA
[ i el P
ms
‘Write Cperation . Drivers
§ i . Eclipse u
@ Al bits
) ) . Hotfix FOM: | ms
) Single bit | Intel ;
\ Registers/EEProm access y a Jordi
- ~ . MasterCard
Single Byte EEPROM Access RF Field Control | MSOCache
Address | 0x00000000 4 nxp :loh
LPCXpresso_8.0.0_526 N
Data 0x00 Ul
| J 4 PNT4624U_GULv1.3.00
r aYa A
Test Signal Control Log Monitor . bin Oh
Analog GPIO1: configuration
(E— o
Analog GPIO2: . EEPROM XML
. 04_00_00
o — con
Digital GPIO4: | veoM a
vigraicrios: [ v
’
\ S\ J
[ [COM4 '] [ Help ] l Save log Status: ® Board not c“"“““‘ﬂ
Knowledge
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PN7462AU NFC Cockpit
Step 5: Dump EEPROM settings

After competition of your tests, you can press
“Dump EEPROM?” to generate the EEPROM binary -
file that can be used later on to flash the devices

Your devices can be quickly flashed with the new

Type Cards | DPC | RF Power | LPCD |

Type A | Type B | Type F | 15015603

Protocol Laver

Layer 14443-33

Activate Layer3

ATOA: Oh
Last SAK:  Oh

EEPROM settings using the USB mass storage
feature of the IC

@ All bits
) Single bit

LReqislers!EE Prom access

(c:

Single Byte EEPROM Access CilUsers\JordinDocuments\0T7 Projects RF§
Address Read EEPROM Select XML folder | AML-» BIN |

LData Write EEPROM BIN - XML Dump EEPROM E

aYa
Log M

12:20:35 pall14443p3a.Sw.lnit()
pall14443pda Sw.Init)

12:20:35 pall14443p3b.Sw.Init])

36 pall14443pd Swnit])

36 palMifare Sw.Init)

36 palFelica.Sw.Init()

35 palSlil5693.5w.Init()

Digital GPIO4: . 12:
36 alMfdf.Sw.Init()
Digital GPIOS: - 12:20:36 alSli15693.5w.Init)

12:20:35 hal PN7462AU ReadRegister{RegisterTIMERS_INT_CLR_E|
0x4001FFDE CQUT Value: 0x00000000)

-
Test Signal Control
Analog GPIOL: ']

Analog GPIOZ: =

(.

( Close Board

|
P

[comar  ~] [ Hep | [ savelog

) elelfolellello o Cellole el ol elfolls]

Re-Activate L3

Load Protocol ISC14443-A

[105k8d/s | [ Load Protocol |

Perform Single/Endless REQA

Lon. Oh © Single REQA © Endless REQA
3 Save the dump file generated @I
@uv 3 » Libraries » Documents » - ‘ +3 | Sea pel |
Organize * Mew folder @
't Favorites Documents_ library Amangeby: Folder =
Bl Desktop Includes: 2 locations
& Downloads = Mame ‘ Date modified Type o
& Drophox 05 Others 03/03/201610:31  File folder _
= RECEﬂ_t == L4 07 Projects File folder |
Sk Dirve 08 PC Software 15/04/201617:15  File folder
n Box Sync - . T e - y N
09 Administrative 20/04/2016 11:37 File folder
Bluetooth Exchange Folder 16/05/2013 12:45 File folder
= Libraries " e e y
- Box Files Backup (not synced) 25/01/2016 10:25 File folder
E Docnments Camtasia Studio 15/04/2016 9:32 File folder
o Music Custom Office Temolates 11/03/2014 919 File folder ™
[/ Pictures - 4| m | [

File name:  myEEPROMsettings

Save as type: | BINFile (%,bin)

“ Hide Folders

Cancel

| ™ |
P
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PN7462 NFC Cockpit: Reader mode
“Create application” command to a MIFARE DESFire card

1

| |

Load protocol

||| IMERS_INT_CLR_ENA = | |

Field ON
Il it cmterticnr
REQ + Anticoll + Select
1T 00000000 bn
RATS

|I = Ui

DESFire Create App command

71 ¥ ¥ [V ¥ 71 & F]

=)= ==
( N
Iperation Type Cards | DPC | RF Power | LPCD
Reod | OfPROM [ < Type A | Type B | Type F | 15015693
3 Register

-
Single Byte EEPROM Access

Address

Data
L.

Read EEPROM| | [ select XML folder | |
Write EEPROM

C:\Users'Jordi\Documentsi07 Projects RF Field Control

XML-> BIN |

Protocol Laver

ye j Deselect Card

aTs; 067577810280 oh

Layer 14443-4: Data Exchange with PICC

Layer 14443-3a3 Load Protocol ISO14443-A
Aceie3y EJ w0skedis | [Loadlioideal
ATQA: 03440h
Last SAK: 200h Perform Single/Endless REQA
ID: 044236B2F13680 0h @ Single REQA © Endless REQA
Inter-REQ: ms
Layer 1444343
[ RFRESET
Select a baud rate: | 106 kBd/s -
Time-out RFON: ms

Data to be send: |

CAAZAIAQOTES |Oh

-~
Test Signal Control
Analog GPIO1:

Analog GPIOZ2:

Digital GPIO4:

Digital GPIOS:

LI

(.

hAYd
Log Monitor

0x40,0UT UidOut: 0x88044236,0UT NvbUidOut: 0x00000040)

pall14443p3a.Sw.Anticollision{Cascadelevel: 0x95,Uidln: 0xB2F13680, NvbUidIn:
0x40,0UT UidOut: 0xB2F13680,0UT NvbUidOut: 000000040}

pall14443p3a.Sw.Select{Cascadelevel: x93 Uidln: O0xB2F13680,0UT Sak: 0x00000020)
8:10:33  pall14443pd.Sw.ActivateCard(Fsdi: 0208 Cid: 0x00,Dri: 0x00,Dsi: 0x00,0UT Ats:
0x067577810280)
8:10:34  HalPNT462AU.5etConfig(Config: 0x02,Value: 0x01)

Hal.PN7462AU.5etConfig(Config: 0x01,Value: 0x01)

pall14443p4.Sw.Exchange(Option: 0x00, TxBuffer: OxCAAZALAQOTES, OUT RuBuffer:
0x00000000)

.
-

pall14443p3a Sw.Select{Cascadelevel: 0x93 Uidln: 0xBE044236 OUT Sak: 0x00000024)

[ BN>xML_ | [ DumpEEPROM | 72101 [Field OFF RF Reset|
<

S

TXCRC Enable RXCRC Enable

00

Card response:

Application Layer

0Oh

Command GetApplds MF DesFire

GetApplds

Applications on the card:

[ Close Board

[comzz  ~] [ Hep | [ sawelog

Status: ®

[success in data exchanging with PICC-->{DATA_L4: 0x00000000){Option: 0x00000000TxBuffer: D)(O\a

P
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PN7462 NFC Cockpit: Reader mode
“Get Application AIDs” command to a MIFARE DESFire card

e ——— e
N ~\
1 Load protocol seration Type Cards | DPC | RF Power | LPCD
|[TIMERSINT CLR ENA = | | Resd | ) EEPROM - Type A | Type B | Type F | 15015693
] | Register Protocol Laver
2 Field ON Layer 14443-3a Load Protocol 1SO14443-4
I et cotection: @191 W19 91 ¥ ¥ ¥ 9] @] & [Acivatelayers | [ hat | [106k@ds v | Load Protocal |
T H AR -
: ATQA: 03440h
3 REQ+ Anticoll + Select Tﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ]‘ﬂ‘ﬂ‘t e —
! ,04102E7A4F2280 @ Single REQA 7) Endless REQA
I 00000000 b ' uID: 04102 Oh ingle REQ) ndless REQ
| (o O Inter-REQ: ms
yer 2
4 RATS [E] RFRESET
T e Select a baud rate: 106 kBd/s b4
|I i ] [ ] Time-out RFON: ms
Activate Layerd Deselect Card
5 DESFire Create App command FiEEE
Iy AT 067577810280 oh
I ~ J
\Users‘dord\‘ Documents\O? Projects RF Field Control Layer 14443-4: Data Exchange with PICC
6 DESFire Get App AIDs command oo
pp SelectXMLfolder | [ XML->EIN | Data to be send: | 64 |0k
LData 0x00 Write EEPROM BIN-> XML | Dump EEPROM | [Field ON]  [Ficld OFF] [RF Reset] )] ([ ——— B CRC Enable Gendar) ]
9 "
Test Signal Control Loq Monitor - Card response: AZA1AQ Oh
Analag GPIOL: 0x40,0UT UidOut: (x7A4F2280,0UT NvbUidOut: 0x00000040) .

pall14443p3a Sw.Select(Cascadelevel: 085, Uidln: 0xTA4F2280,0UT Sak: 0x00000020) o
8:14:54  pall14443p4.Sw.ActivateCard (Fsdi: 0x08,Cid: 0x00,Dri: 000, Dsi: 0x00,0UT Ats: _Application Layer
0x067577810280) Command GetApplds MF DesFire

8:15:14 Hal.PN74562AU.5etConfig(Config: 0x02 Value: 0x01)
:] Hal.PNT462AU.5etConfig{Config: 0x01 Value: 0x01) Gethpplds

Analog GPIO2:

Digital GPIO4: pall14443p4.5w.Exchange(Option: 0x00, TxBuffer: OxCAAZATADDTES OUT RxBuffer: Applications on the card:
0x00000000)
Digital GPIOS: 8:15:20 Hal.PNT462AU.SetConfig(Config: 0x02 Value: 0x01) B
Hal PN7462AU.5etConfig({Config: 0x01 Value: 0x01) b
pall14443p4.5Sw.Exchange(Option: 0x00, TxBuffer OxG6A,0OUT RxBuffer: 0x00A2A1A0)
A 4 S
( Close Board [COM21 .1 [ Help 1 [ Save log ] Status: @ [success in data exchanging with PICC--> (DATA_L4: 0x00A2A1A0)(Option: 0x00000000TxBuffer: l}xﬂla

| ™ |
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PN7462 NFC Cockpit:
Low-power card detection (LPCD)

» The low-power card detection (LPCD) is an energy saving
configuration option for the PN5180.

» The LPCD works in two phases:

= Standby phase: Controlled by a wake-up counter and which
timing can be defined

= Detection phase: The RF field is switched on for a defined
interval and the current AGC value is compared against a
reference value.

If the current AGC value exceeds the reference value + the
defined threshold = card detected

Otherwise, chip moves to standby phase again.

For more details about LPCD,

refer to AN

W, Leve,
P Mobile °.
x Krowiedge

=] & |

2
Type Cards | DPC | RF Power | LPCD |

LPCD Configuration

Reference Value
Threshold Value

Field ON Time

Uniicaded LPCD

F
E

w

tart LPCD

LPCD EEConfig

‘

=
Stop LPCD

in data exchanging with PICC-->{DATA_L4: 0x00A2A1A0)(Option: 0x00000000TxBuffer: Dx[I[B
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PN7462 NFC Cockpit:
Low-power card detection (LPCD)

=)
= Ny
Type Cards | DPC | RF Power| LPCD |
LPCD Configuration
LPCD EEConfig
Reference Value 0x0132
Threshold Value II
Field ON Time
| d LPCD | | Store AGC Ref |
o )

) Lece,
i P Mobile °.
Krowiedge
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PN7462 NFC Cockpit:

Low-power card detection (LPCD)

= = =] TREEE Ettese e

~

-
Type Cards | DPC | R Pewer | LPCD |

LPCD Configuration

Reference Value 0x0132

Thresheld Value m
1

Field ON Time 0xD:

LPCD EEConfig

il

Stop LPCD

WWW.Nxp.c

No card in vicinity [GENERIC.INTERFACE_ERRORB

: - :
47 e NN A : AL, s

1 o0,
l? h P(Ar?gxfedge 57




PN7462 product support package in a nutshell

NFC Controller

) » PN7462 NFC controller development kit OM27460CDK
development kit

PN7462AU FW and

» SW3683 — Installer package PN7462AU FW and SW Examples full version v4.0_01_00
SW examples

W&
PN7462AU NFC

e G Cocknit » SW3683 - Installer package PN7462 NFC Cockpit v1.3
ockpi

PN7462

> AN11706 — PN7462AU Antenna design guide
e > AN11738 — PN7462AU Contact smartcard application
RINZ=CE » AN11784 — PN7462AU How to integrate RTOS
> AN11785 — PN7462AU LPCD and standby mode
Documentation » UM10833 — PN7462 Quick start guide — customer board

» UM10913 — Software user manual

» UM10957 — PN7462AU Door access user manual

» UM10915 — PN7462AU PC CCID reader user manual
» UM10951 — PN7462 Reference POS application

| ™ |
P
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PN7462 product documentation

PN746x_736X

AN11706
AN11738
AN11784
AN11785
UM10833
UM10913
UM10957
UM10915

UM10951

NFC Cortex-MO microcontroller with
ISO/IEC7816 interface

PN7462AU Antenna design guide
PN7462AU Contact smart card application
PN7462AU How to integrate RTOS

PN7462AU LPCD and standby mode
PN7462 Quick Start Guide - customer board

Software User Manual
PN7462AU door access user manual
PN7462AU PC CCID reader user manual

PN7462 Reference POS application

Mabile
Knowledge

This document describes the functionality and electrical specification of the PN7462 NFC controller family

This document describes the antenna design related to the PN7462AU
This document describers how to use the contact smart card interface on the PN7462AU
This document describes the steps required for integration of RTOS with PN7462AU firmware

This document describes the principle of low power card detection offered by the PN7462AU

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

This document describes the PN7462AU/PN7360AU FW architecture and how to use it
This document server as a user manual for the Door Access Demo application use case demo on PN7462 board
This document briefs the setup environment required for PC CCID reader use case demo on PN7462 board

This document briefs the setup environment required for the POS application use case demo on PN7462 board
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PN7462 - First all-in-one full NFC solution

L2

oo,
s Mobile °.
I ' p [ Taining BSSAEN
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PN7462 family ordering information and samples

Single Tray
PN7462 160 kB Yes
Reel
Single Tray
PN7362 160 kB No
Reel
Single Tray
PN7362 80 kB No
Reel

X

PN7360

=)
NS

PN74A62

PN7362

Flash memory | _ Contact interface 12NC

9353 076 92551
9353 076 92518
9353 084 36551
9353 084 36518
9353 077 96551
9353 077 96518

Product samples can be ordered from eSample by clicking on “NXP Customer Support” - “Samples”

W, ¢ Lece,
N s Mobile °
H N Krowiedge



Do you need more?
Resources and useful links

» NFC Everywhere
http://www.nxp.com/nfc

» PN7462 family product website
http://www.nxp.com/products/identification-and-security/nfc-
and-reader-ics/nfc-controller-solutions/nfc-cortex-moO-
microcontroller-with-iso-iec-7816-
interface:PN746X_736X SERIES

» OM27462CDK NFC controller development kit website
http://www.nxp.com/products/identification-and-security/nfc-

and-reader-ics/nfc-controller-solutions/nfc-controller-
development-kit:OM27462CDK

» NFC support community

https://community.freescale.com/community/nfc?hdr=1&subc

f=SUPPORT

Lece,
s Mobile °.
I . F [ Taining BSSAEN

X signInor Register @ English ~ "= Cart
D & a

I PRODUCTS SOLUTIONS SUPPORT ABOUT

NXP > Identification and Security > NFC and Reader ICs NFC Controller Solutions M

PN746X_736X_SERIES: NFC Cortex-MO0 microcontroller with ISO/IEC 7816
interface «

J Overview || Documentation || Software & Tools || Buy / Parametrics || Package / Quality ‘
Jump To Overview
Overview

The PN7462AU is an ARM Cortex-M0-based, low-cost 32-bit NFC microcontroller, offering high performance and
low-power consumption. It has a simple instruction set and memory addressing along with a reduced code size
compared fo existing architectures.

Features

PN7462AU offers an all in one solution, with features such as NFC, microcontroller, contact smart card reader, and
software in a single chip. It operates at CPU frequencies of up to 20 MHz.

The peripheral complement of the PN7462 includes 160 kB of flash memory, 12 kB of SRAM data memory and 4 kB
EEPROM. It also includes one host interface with high-speed mode I*C-bus interface, SPI master interface, UART
interface, one SPI master interface, and one Fast-mode Plus 1*C-bus master interface. Four general-purpose
countertimers, a random number generator, one CRC coprocessor and up to 21 general-purpose /O pins are also
available.

The PN7462 NFC microconiroller offers a one chip solution to build contactiess applications. It is equipped with a
highly integrated high-power output NFC-IC for contactiess communication at 13.56 MHz. Its high-power transceiver
is EM\V-compliant on RF level, without additional external active components

More

63


http://www.nxp.com/nfc
http://www.nxp.com/products/identification-and-security/nfc-and-reader-ics/nfc-controller-solutions/nfc-cortex-m0-microcontroller-with-iso-iec-7816-interface:PN746X_736X_SERIES
http://www.nxp.com/products/identification-and-security/nfc-and-reader-ics/nfc-controller-solutions/nfc-controller-development-kit:OM27462CDK
https://community.freescale.com/community/nfc?hdr=1&subcf=SUPPORT

MobileKnowledge

Software development in Android and iOS MIFARE 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
v r Roc Boronat 117, P3M3
. & TN / 4 08018 Barcelona
contactless revolution > W T (spain)

& Get in touch with us

aeoe, rtnor 10
Mobile °. tpanert Drsign Hums
Knowledge 64

~ @ MOBILE
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BARCELONA


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

PN7462 family — product support package
Jordi Jofre (Speaker) / Eric Leroux (Host)

Thank you for your kind attention!

» Please remember to fill out our evaluation survey (pop-up)
» Check your email for material download and on-demand video addresses

» Please check NXP and MobileKnowledge websites for upcoming webinars
and training sessions
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http://www.themobileknowledge.com/content/knowledge-catalog-0
http://www.themobileknowledge.com/content/knowledge-catalog-0
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