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Parametrization via NFC
Agenda

- NFC DIN rail module demo
- Demo functionality
- Hardware detalls
-How the NTAG 12C plus is used
-MCU / embedded software integration
-Phone / NFC device software integration
- Available resources

- Wrap up and Q&A




NFC DIN RAIL MODULE DEMO
DEMO FUNCTIONALITY
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NFC DIN rail module demo
Elements

- It demonstrates the use of NFC for:
1.  Wireless parametrization & Zero power configuration

2. Product diagnosis
3. Wireless firmware update

Light bulbs

Zero Power Configuration

@ 0 9

@® ON @ ON @® ON
(O BLINKING () BLINKING () BLINKING
() OFF () OFF () OFF

Power switch
(220V)
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NTAG I2C plus

2 kBytes on-chip memory
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Wireless pa('ametrization & zero power configuration

Wireless ] 0203000000000060 l DADDDDDDDDDD \ With a tap’ Settings are

parametrization with saved in the DIN
DIN module powered module

When the DIN module is
powered, it loads the
stored configuration

Zero power operation
with the DIN module
powered off




Product diagnhosis — Read switching counters

. s 00 o
SAMSUNG

Product diagnostics can [ O0@e00 | @8I0 JeNeNTVeDe || 99999 With a tap, phone
be retrieved even with the displays the light bulb
DIN module powered off switching counters value



Product diagnosis — Reset switching counters, p—

SAMSUNG

Product diagnostics can IIIC | With a tap, phone resets
be reset even with the i , the light bulb switching
DIN module powered off | counters to zero

“
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Wireless firmware upgrade

® cummmnn 00 o
SAMSUNG

After flashing the new
FW, light bulb blinking
frequency is now higher

Phone app lets us select
the new binary file to be
flashed

Wait until binary file
transfer is completed

Keep the right button
pressed to enter in
“flash” mode



HARDWARE DETAILS




Disassembling NFC DIN rail module demo (I)
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Unmounting the
module from the DIN
rail

Unscrew and release Unscrew and release
the power wires light bulb power wires
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Disassembling NFC DIN rail module demo (II)

» - 1
[ Xol Jotetel ¢l Ietetel lol I
e’ A X

AR EEEREEARRARR B R

0000000006

7

Remove the module Disassembling the
from the DIN rail module
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Hardware details - Transformer PCB

The transformer PCB includes:
» Three electromechanical relays controlling the light bulbs.
» Transformer converting 220 V to 12 V to supply the switching PCB.
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Electro mechanical relays
I Training [FAZSe AR operating light bulbs




Hardware details - Switching PCB

The switching PCB contains:
« Power supply unit (AC/DC converter from 12V AC to

12V DC 3V DC 12V DC and 3V DC)
12V AC (from (supplying (supplying « Transistors controlling the input signal to be sent to the
Transformer PCB) transistors) Explorer board) relays in the Transfomer PCB
DB107S IC1 ZA
. VLH'ZHCI'H-OH“ . s 152940
8iz 1 N ' LLF’ _IL1 ) GNE c2 ] GND
TRANSFORMER ~ - “ TU‘:'IJF/[I\HF ’qur
GND
IR A A
:E—‘ P2 +3;‘ IF +5E—| P4
X 9 & o oy -9
( T3 ’_ T4 I_
BC84/ BC84

W R2 R

kg ? 15k Ij 15k
O - —
o5 | !
o Transistors controlling the signals to

NTAG. T be sent to the relays (12 V) in the
o Transformer PCB

Signals coming from
the NTAG Explorer
board (LPC11U24 MCU)
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Hardware details - Explorer board + NTAG I°C plus flex antenna
l - About the Explorer board HW:
' - 5 buttons (3 Color buttons, RESET and ISP)
- NXP LM75B digital temperature sensor
- NXP LPC11U24 32-bit ARM Cortex-MO microcontroller
- thermal watchdog
- RGB light
- LCD display
- microUSB for PC connection
- JTAG for FW upload

- 12C Bus Connector

8080006000800 |

| N

- Class 6 flex antenna embedding NTAG I%C plus

* Design files for the Explorer board, Class 4 antenna and Class 6 flex antenna can be found in:

Mobile
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http://www.nxp.com/products/wireless-connectivity/nfc-and-reader-ics/connected-tag-solutions/ntag-ic-plus-explorer-kit-development-kit:OM5569-NT322E?tab=Design_Tools_Tab

NTAG I°C plus Explorer demokit and variants

~ Demokits for NTAG 12C plus

NTAG FC plus f
b NFC Forum type 2 %3g compliant - easy to use wth mooile phones
¥ ISQAFC 14443 and PC interface - dual interface communication

» SRAM remory - fast data exchange

+ Enteay harvesting - power a sonnectes] micracontroller

¥ Field daloction - wake up cornested devices

» Flexiblo gerint - password protect
» CE1 R sartifiod trro buardk dac: R compliant

Flex arrenna

fitagre

— Ordering details
= Orderable part number; OM5569-NT322E
= 12NC: 935307849699

= URL:

N\

NTAG I’C plus features
» NFC Forur tyoe 2 tog oo
» ISO/IEC 4443 and € i
+ SRAM mema-y — fast cir g2

+ Enargy narvesting - power @ connacted micracontroller
» Field desectior - wake up connected devices

» Flesibia memor . password

» €/ R centified dema boara® and Kol 15 compliant

~ oasy to use wilh mokile phones
dual interface commwncation

iiitagee
NTAG IC plus is the simp aez,
miost post-eFective NFC solution
~yourenyuny o NI

For additional Informst

Ordering details

= Orderable part number; OM5569-NT322ER
= 12NC: 935307848699
= URL:

NTAG I2C plus Flex Kit

OMS5569/NT322F

(tag NTAG FC plus s tre smglest, most costefiacive
PG NFE solution -your entryway 0 NEC)

et

Ordering details

= Orderable part number: OM5569-NT322F
= 12NC: 935307851699
= URL:

* NTAG I2C plus Explorer demokit info and ordering details:

.
e,

P Mobile °.
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http://www.nxp.com/products/identification-and-security/nfc-and-reader-ics/connected-tag-solutions/ntag-ic-iplus-i-explorer-kit:OM5569-NT322E
http://www.nxp.com/demoboard/pnev512b.html
http://www.nxp.com/demoboard/pnev512b.html
http://www.nxp.com/demoboard/pnev512b.html

HOW THE NTAG I1°C PLUS IS USED

PRODUCT FEATURES

NK



How NTAG I°C plus works

The NTAG I2C plus connects to the

microcontroller via the 12C serial bus interface . .
s U Field Detection

Energy harvesting

'l

T

SRAM memory

Microcontroller

SRAM mirroring

L&”U”M % ﬁ o mo
o []] g

Pass-through mode

Memory access management

Energy harvesting

NFC-enabled mobile device connects to
the MCU via the NFC interface, using
the 12C as the communication conduit

= Gbile "
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Originality signature
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Data exchange between I°C and NFC interfaces

Using the EEPROM in Passive or Static mode Using the SRAM in pass-through mode

VCC
\ I/F
Analog leic

! NFC-
Microcontroller | enabled

LI

NFC- Microcontroller

enabled

3 device
device

GND

GND

» With the power to the device off, the NFC interface can still operate -« The NTAG I2C plus tag chip operates like a modem when in this
and write into the EEPROM. mode.

« Later, when the device has power, the microprocessor can access -+ Data flows from the NFC interface through an SRAM buffer to
the previously written data via the I2C interface. i the I2C serial bus interface or vice versa

« Similarly, the microprocessor can write data to the EEPROM while * The on-chip, 64-byte SRAM preserves EEPROM access limits

powered for later access via the NFC interface whether or not the
device has power.

Mobile - ’
21 Knowledge x



HOW THE NTAG I°C PLUS IS USED

ZERO POWER CONFIGURATION DEMO USE CASE




Application logic for zero power configuration use case (I)

Page Byte number within a page
address
(HEX) 0 1 2 3
0x00 Stores the Light bulb 1 setting (B1)
‘0’ — light bulb ON
Page address 0x34 1" — light bulb OFF
0x34 B1 . . .
- = - - 2’ — light blink

0x36

Stores the Light bulb 2 setting (B2)
‘0’ — light bulb ON

Page address 0x35 1’ — light bulb OFF

1. Phone OxFO ‘2" — light blink

writes config
in EEPROM OXFB

OxFC

0x37

Stores the Light bulb 3 setting (B3)
‘0’ — light bulb ON

Page address 0x35 1’ — light bulb OFF
‘2" — light blink

OxFD

OXFE

OxFF

Fig. Simplified NTAG 12C plus memory map

(NFC interface perspective) Stores the language setting (L)

‘0’ — Deutsch
Page address 0x35 ‘1’ — Bavarian
SRAM mirror memory area (volatile memory) ‘2’ _ SWiss
EEPROM memory area (non-volatile memory) ‘3 — English
‘4’ — French

h
P
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Application logic for zero power configuration use case (ll)

Page Byte number within a page

ey 0 1 2 3 3. MCU changes GPIO 17, |
0x00 18 and 19 output config #’ [
according to B1, B2 and

B3 settings 1
0x34 B1 #P%l | o ‘\',’ 4. Relays turn
0x35 = = ) 2.MCU reads _ ON / OFF light bulbs
" config from =

EEPROM

0x37

-

4. The relay status changes
accordingly to GPIO
17,18,19 output value

OxFO

OxFB

OxFC
OxFD
OXFE 3. MCU changes LCD ococ'cmooo:)ooooqi7
OXEE language message

according to L setting ‘——-ﬂ
Fig. Simplified NTAG I2C plus memory map | Bonjour | @i% \

(NFC interface perspective)

Fich where
C - &

SRAM mirror memory area (volatile memory)

0000000020000 0

EEPROM memory area (non-volatile memory)

h
P
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Application logic for zero power configuration use case (lll)

Page
address
(HEX)

Byte number within a page

1

2

0x00

0x34

Bl

5. MCU updates light bulb

0x35

B2

B3

C1

switching counters (+1)

0x36

Ci

C2

C2

C3

0x37

C3

OxFO

-
P

OxFB

OxFC

OxFD

OXFE

OxFF

Fig. Simplified NTAG 12C plus memory map

SRAM mirror memory area (volatile memory)

(NFC interface perspective)

EEPROM memory area (non-volatile memory)

25 Knowledge

Relays

Page address
0x35 - 0x36

Page address
0x36

Page address
0x36 — 0x37

i
4
A

-‘|I""

(C1) Stores light bulb 1
switching counter (range
0x0000 — OXFFFF)

(C2) Stores light bulb 2
switching counter (range
0x0000 — OXFFFF)

(C3) Stores light bulb 3
switching counter (range
0x0000 — OXFFFF)

h
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HOW THE NTAG I°C PLUS IS USED

PRODUCT DIAGNOSIS DEMO USE CASE




Application logic for product diagnosis use case
Read diagnosis

Page Byte number within a page
address
(HEX) 0 1 2 3
0x00 (C1) Stores light bulb 1
Page address switching counter (range
0x35 - 0x36 0x0000 — OXFFFF)
0x34 Bl
0x35 B2 B3 L Cil
0x36 c1 c2 c2 c3 SRS (C2) S_tores light bulb 2
0x37 c3 0x36 switching counter (range
0x0000 — OXFFFF)
OxFO .
Page address (CS) S'[OI’eS I|ght bUIb 3
O';B 0x36 — 0x37 switching counter (range
P 0x0000 — OXFFFF)
1. Phone reads switch e
counters values from P
EEPROM X
OxXFF

Fig. Simplified NTAG I2C plus memory map
(NFC interface perspective)

SRAM mirror memory area (volatile memory)

EEPROM memory area (non-volatile memory)

27 Knowledge
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Application logic for product diagnosis use case
Reset diagnosis

Page Byte number within a page

address

(HEX) 0 1 2 3

0x00 (C1) Stores light bulb 1
ngfsadgrgzs switching counter (range

x35 - Ox

— Bl 0x0000 — OXFFFF)

0x35 B2 B3 L 0X00

0x36 0x00 0x00 0x00 0x00 (C2) Stores light bulb 2

Page address o
0x37 0x00 0x36 SWItChIng counter (range

0x0000 — OXFFFF)

O0xFO

Page address (C3) Stores light bulb 3
0x36 — 0x37 switching counter (range
0x0000 — OXFFFF)

OxFB

OxFC

1. Phone resets switch
counters to zero by
writing to EEPROM

OxFD

OxFE

OxFF

Fig. Simplified NTAG I2C plus memory map
(NFC interface perspective)

SRAM mirror memory area (volatile memory)

EEPROM memory area (non-volatile memory)

28 Knowledge
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HOW THE NTAG I°C PLUS IS USED

FIRMWARE UPGRADE DEMO USE CASE




Application logic for firmware upgrade use case
Secondary bootloader application %

, ) ) The LPC11U24 flash memory is divided into 8
- NXP’s LPC11U24 microcontroller provides two methods to sectors of 4 Kb each one (total 32kB)

update the flash contents:

Sector Flash memory
- In-system-programming (ISP): This method is used when we flash
new contents using the USB port and a computer (drag-and-drop a Sectord
binary file). Sector 1

MCU secondary

- In application programming (IAP): Programming is performed by bootloader
erase and write operation on the on-chip flash memory, as directed by Sector2 application
the end-user application code

Sector 3

Sector 4
IAP methods are used for firmware upgrade via NFC

Sector 5 .
DIN rail module

application demo

- A secondary bootloader application is a piece of code which Sector 6
allows a user application code to be downloaded via alternative Sector 7
channels to the USB (i.e.: firmware upgrade via NFC).

Fig. Simplified LPC11U24
flash memory map

30 Knowledge
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Application logic for firmware upgrade use case

*®

1. Phone uses SRAM to
transmit the binary file
in pieces of 64 bytes

Page

address

(HEX)

Byte number within a page

1

2

Flash memory

0x00

0x34

0x35

0x36

0x37

MCU secondary
bootloader
application

O0xFO

OxFC

OxFD

OxFE

OxFF

Transmission of 64 byte data via
SRAM in pass-through mode

Fig. Simplified NTAG 12C plus memory
ap (NFC interface perspective)

Data flow direction (SRAM in pass through mode

SRAM mirror memory area (volatile memory)

EEPROM memory area (non-volatile memory)

31 KnoWledge

IAP
functions

~
R

Flash memory area
under upgrade

Fig. Simplified LPC11U24
flash memory map

Firmware upgrade can be
performed with the DIN module
off using NTAG 12C plus
energy harvesting feature

h
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SOFTWARE INTEGRATION

MCU / EMBEDDED
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o] 1y

File Edit Source Refactor Mavigate Search Project Run  Window Help
SERAESE A RO S AT R = T

(5 Project Explorer % | &, Peripherals+ 15 Registers . Symbol Viewer

i 5 Ipe_chip 11w lib

b 2 NTAG_I2C_API

b 2 NTAG_I2C_Explorer_Blink

[ Eﬁ* MNTAG_[2C_Explorer_Bootloader
3 -L@ NTAG_[2C_Explorer_Derno

(= nxp_lpexpresso_11u24h_beoard_lib

() Quickstart Panel &2 (x)= Variables @g Breakpoints

=]
a

= Outline &2 Expressions

MCU code overview

Lpc_chip_11luxx_lib & nxp_Ipcxpresso_11u24h_board_lib

LPCOpen software libraries (drivers and middleware) supporting development on top of LPC
MCU solutions. These two libraries bring support to LPC11U24 LPCXpresso board

NTAG_I2C_ AP

Implements the NTAG I°C plus command set and offers an API to developers to communicate
with NTAG I2C plus from the I2C interface.

| b4 Start here

® Import project(s)

ﬁ Mew project...
Build all projects []

NTAG_I12C_Explorer_Blink

Sample project that sets into blinking mode the NTAG 12C Explorer board LED as soon as an RF
field is detected.

NTAG_I2C_Explorer_Bootloader

Implements the secondary boot loader application. It is flashed at on-chip flash memory address
starting at 0x0000 0000 and it is the first application to be executed after MCU boots.

NTAG_12C_Explorer_Demo

Implements the logic supporting the DIN rail module demo application for Zero power operation,
diagnostics and firmware upgrade via NFC use cases.

* Reference MCU code can be downloaded from: M


http://www.nxp.com/documents/software/SW3647.zip

Useful functions dealing with NTAG I°C plus from I°C interface

o=
—e
==

[ Project Ex... &2 =, Periphera...

+ =5 Ipc_chip_11ume_lib
4 |25 NTAG_I2C_API
. B Archives
» Ia].l Includes
» = Debug
> [ Release
4 = 5rC
> = HAL_BSPLPC11UZTH
> = HALIZC
> = HALISR
4 = HAL_MTAG
4 [=inc
> k| ntag_bridge.h
- k| ntag_defines.h
. [ ntag_device_list.h
- || ntag_driver.h
> |k tnpi_bridge.h
> k| tnpi_defines.h
2 k) tnpi_device list.h
- k] tnpi_driver.h
2 g ntag_bridge.c

4 UL

Mobile
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Memory operations (I1°C side)
- NTAG_ReadBytes

(NTAG_HANDLE T ntag, uintl6é t address,uint8 t *bytes, uintl6 t len);

+ NTAG WriteBytes (NTAG HANDLE T ntag, uintlé t address, const uint8 t *bytes, uintl6 t len);

e.g.: Read SRAM memory

+ NTAG_ReadBytes (ntag handle, NFC MEM ADDR START SRAM, sram buf, NFC MEM SRAM SIZE);

Register operations

+ NTAG_ReadRegister (NTAG HANDLE T ntag, uint8 t reg, uint8 t *wval);

 NTAG WriteRegister (NTAG HANDLE T ntag, uint8 t reg, uint8 t mask, uint8 t wval);
e.g. Detect RF field presence

+ NTAG_ReadRegister (ntag handle, NFC MEM OFFSET NS REG, &reg);
Setting SRAM for pass-throug mode operation

+ NTAG_SetPthruOnOff (NTAG HANDLE T ntag, BOOL on)

+ NTAG_SetTransferDir (NTAG HANDLE T ntag, NTAG TRANSFER DIR T dir)
E.g. Set transfer direction RF - 12C

+ NTAG_SetTransferDir (ntag handle, RF _TO I2C);

... and more

h
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NTAG_ [2C _Explorer_bootloader application flow

No button
pressed

Boot jump
to Sector 4

Enter DIN rail

Check
buttons

Power on
reset

HW setup and
initialization

user application

Right button

Flash mamary

MCU secondary

application

DIN rail module
application dema

pressed

Is binary file
transmission
finished?

Read SRAM data
(64 bytes)

Enter firmware
upgrade mode

Show flash

operation status

Transmission of 64 byte data via
SRAM in pass through mode

[CFiash ok

e -

.0
. .,

SR o [

Received
sector

size?

Flash MCU [N
functions
sector execution

*

MCU secondary

bootloader
Sector 2 application
Sector 3
Sector 4 IAP
functions
Sector & 7~
Lo
Sector 6
Flash memory area
under upgrade
Sector 7

NX



HW setup Read EEPROM
and config and update
initialization switch counters
DIN module
turns on lights
and display

LCD message

Check

NTAG_ |12C _Explorer_demo application flow

No RF field but power
is switched ON

External
RF field

While RF
field detected

Memory access

RF_LOCKED

A
DIN rail is
configured
via NFC

Onlonn.nuo?:oogq“

While board left
button pressed

While
(Powered switch ON)

While board right

Check button pressed

Switch off all
light bulbs

While board
middle button
pressed

buttons

scecooacesooece |

Switch on all light
bulbs. Write EEPROM
to update switch
counters

eoeconenenoese |

Switch on board
LED

Iterates here while
power switch is ON and
no RF field is detected

Check
External
RF field

No RF field detected

RF field detected

Continue in
this loop

[ ]
.C

i Mdt.)ile B
Knowledge
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SOFTWARE INTEGRATION

PHONE / NFC DEVICE
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k

Hutschienen Demo APP - [C\Users\Jordih\Documents\07 Projects\Webinars\Hutschienen demo'\Hutschienen Demo APP] - [Hutsc

ile Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Hel . .
Eltf.fl' g;éfl )] é’:.z@\ :‘ V¢ | /% Hutschienen Dema APP ~ :{'E b m ¢ L NFC DIN Rall AndrOId demo app

I

Il

Hutschienen Demo APP - = src com ¢ nxp nfc_dema - reader » © Ntag I2C_Demo -

E Android v (X IR - 2 i C-I"-.Itag_IEC_Demo.java % | € FlashMemoryhc C O d e OverVI eW
E Hutschienen Demo APP
i manifests
# v @ } . . . . .
. 3 comepatc tomo L emew  zmmes me© 1€ Android application is intended to operate on
©b Auhactviy v e devices running Android version 4.0 and beyond.
"r-,‘; z E::Zijl:tc;:?«t;tivity é // The demo is executed in

© & DiagToolActivity IHATocs  xeestenEreene

o e . It can be imported in Android Studio IDE.

P

z g:s:i;::::tichustener e }

© & SplashActivity 7 public void LINReset{) thro

c ersioninfofctivi & // Reset UI .

i . __ ..« Classes and methods are implemented

coions S according NTAG I2C plus datasheet.

:‘ir:tgenmeer:ts LINrTask.executelnExecutor(

reader

"E nagie ommands E_j } - -

e - NTAG I2C plus command set is implemented and

g_ - -

% Ny ot Vo an API for developers is offered, so they may
R commands Y T prteate finat mrte aevicere communicate with NTAG I2C plus from the NFC
:t:, - s : : us_Registers pr%vate E%nal b:gte tagToDev .
© % Mo e e mmmerTyn Interface.
" utils
n;%_ Z:Zahle ‘ '
.n.” layout B0verride ‘ k

@ activity authaiml
=B TODO ¢ & Android Terminal

[C] Open a project or afile in editor




Useful functions dealing with NTAG I°C plus from RF interface

1% Android v| (I - S

[ Hutschienen Demo APP
[ manifests
[ java
[ com.nxp.nfc_demo
[ activities
[E1 adapters
[EJ erypto

'+ 1: Project

4 I Structure

[£] exceptions
[Z1 fragments
[ listeners

’@,"b [2C_Enabled_Commands
E & Access Offset
El & CR_Offset
El & NC_Reg_Func
E' & N5_Reg_Func
El 'l PT_I2C_Offset
El & R_W_Methods
El T 5R_Offset
B authenticatePlus(byte[]):byte[]
m 't checkPTwritePossible():Boolean
i close()void
m 7 concat(byte[], byte[I:byte[]
m B connect()ivoid
40 & get(Tag)l2C_Enabled_Commands
G getAccessRegister():byte(]
B getAuthORegister():byte(]
m & getBlockSize():int
m & getConfigRegister(CR_Offset):byte
B getConfigRegisters():byte[]
B getlastAnswer():byte[]
m & getProduct():Prod
& getProtectionPlus():int
B getPTIR2CRegister():byte(]

¥ Build Variants

¥ 2: Favorites

Mobile
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Memory operations (RF side)

« public void write(byte[] data, byte blockNr)

« public byte[] read(byte blockNr)

 public byte[] fast_read(byte startAddr, byte endAddr)

* public void fast write (byte[] data, byte startAddr, byte endAddr)
« public void SectorSelect (byte sector)

« public byte[] pwdAuth (byte[] pwd)

Register operations
+ public abstract byte getSessionRegisters ()
« public abstract byte getConfigRegisters ()

 public abstract void writeConfigRegisters (byte NC R, byte LD R, byte SM R, byte
WD_LS R, byte WD_MS R, byte I2C_CLOCK_STR)

Additional functions to deal with SRAM ( previous ones can be used as well)

« public abstract byte[] readSRAMBlock ()

+ public byte[] readSRAM(int blocks, R W Methods method)

+ public void writeSRAM (byte[] data, R W Methods method, WriteSRAMListener listener)
« public abstract void writeSRAMBlock (byte[] data, WriteSRAMListener listener)

... and N\
and more ‘K



NFC DIN Rail Android demo application flow

Splash
activity

‘s Mdt.)ile B
40 Knowledge

Zero Power Configuration

W on W on #ox
CUBUNKING ) BLINKING ) BLINKING.

Jore i

Language pessan

NTAG I2C plus
2 kBiytes onchip memary

Zero power
configuration
activity

Diagnostics
activity

Flashing

activity

configuration

With

atap

Select binary
file to be
flashed

Divide binary
file in chunks
of 64 bytes

»
»

With a tap

Write EEPROM
memory

Read / Write
EEPROM
memory

Write SRAM
blocks until entire
file is transferred




EVERYTHING YOU NEED TO BUILD YOUR

PARAMETRIZATION VIA NFC
SOLUTION IS HERE!




Summary of available resources

- Android reference source code

MCU reference source code

NTAG I?2C plus Explorer kit

NTAG I%C plus Flex kit with additional antennas

HW design files

DIN rail module source code

h
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http://www.nxp.com/documents/software/SW3648.zip
http://www.nxp.com/documents/software/SW3647.zip
http://www.nxp.com/products/wireless-connectivity/nfc-and-reader-ics/connected-tag-solutions/ntag-ic-plus-explorer-kit-with-nfc-reader-development-kit:OM5569-NT322ER
http://www.nxp.com/products/wireless-connectivity/nfc-and-reader-ics/connected-tag-solutions/ntag-ic-plus-flex-kit-containing-additional-flex-antennas:OM5569-NT322F
http://www.nxp.com/documents/software/SW3641.zip
http://www.nxp.com/documents/software/SW3639.zip
http://www.nxp.com/documents/software/SW3638.zip
https://community.nxp.com/docs/DOC-333834

MobileKnowledge

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

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

Hardware design and development Readers, cards, design for test compliancy (including PCI)
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