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Session 16" March: NTAG 12C plus — Product Support Package
» Where to find NTAG I2C plus documentation

» NTAG I2C plus Demo Kit

» How to evaluate NTAG I2C plus

» How to develop applications around NTAG I2C plus from I2C and RF sides
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https://attendee.gotowebinar.com/recording/1544212776072409090

NTAG I°C plus is the simplest, most cost-effective NFC solution

-- The simplest, most cost-effective NFC solution ============mmmm oo oo mm e mmemmeme e g N

- Easy access to data from both RF (Type 2 tag) and from I2C
+ Field detection to wake up connected devices

- Energy Harvesting capabilities
- EEPROM for offline data access

Maximum interoperability with NFC devices ))) .
 Flexible memory management

- Originality signature for protection against cloning
- Fast & convenient data exchange via a 64 bytes SRAM buffer
- Small footprint package (1,6*1,6*0,5mm)
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NTAG I°C plus key features

= Field detection ==========———— e —————

1
] 1
i - Configurable field-detection output signal for data i
] 1
! 1

transfer synchronization and device wake up

Pass through mode ========m——— e — -

For fast data exchange of large files via the
SRAM buffer

&

= Originality signature ========———————— e ————————

1
1
a - Originality signature based on ECC for simple i
1
1
1

genuine authentication

1
1 1
1 1
H G - Energy harvesting from the NFC field to power H
! external devices ]
1 1

= SRAM memory '=========—mm—m e —m——— e ————— e r= NFCsilence mode ===========———— e ————————— -

r 1 1
1 1 1 1
! . . . 1 1 I
i - 64 bytes SRAM v_olatlle memory without write i i @ NEC silence to disable NFC interface i
1 1 1 1
1 1 1 1

endurance limitation

= SRAM Mirroring ========= === — e ———— - = Memory access management ===================——====-

] 1
1 1 ] 1
1 1 ] 1
! . - Mapping the SRAM memory into the user H H G - Memory access configuration from both the H
1 N 1 1 H 1
1 1 ] 1
1 1 ] 1

memory NFC and I2C interfaces.
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Where to find NTAG I?°C plus documentation
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Where to find NTAG I?°C plus documentation

NTAG I?C plus site
X

[ rropucts

MNXP » ldentification and Security

SOLUTIONS

X Sign In or Register

ALL -
SUPPORT ABOUT

NFC and Reader ICs Connected Tag Solutions

& English -

NT3H2111/2211: NTAG I°C plus, NFC Forum Type 2 Tag compliant IC with I*C
interface .«

Overviey JJ Documentation

joftware & Tools || Buy / Parametrics || Package / Quality |

'S Canrt

Q

H<

Filter By | Show All
Data Sheets (1)

Application Notes (4)
Brochures (1)

Fackage |nformation (2)
Packing (2)

Supporting Information (7}

Fitter Documentation by
Keyword

Data Sheets (1)
+ Name/Description
NTAG I3C plus, NFC Forum Type 2 Tag compliant [C with I°C interface (REV 3.0)
BPDF (22 MB) NT3H2111_2211 [English]

Application Notes (4)
= MName/Description

MNTAG Originality Signature Validation (REV 1.1) &

BPDF (380.0 kB) AN11350 [English]

Leve,
P Mobile °.
I . ' [ 1rcinin BERA AN

Energy Harvesting with the NTAG I°C and NTAG I*C plus (REV 1.0)
[APDF (B0.0KB) AN115TE [English]

How to use the NTAG I5C and NTAG I°C plus for bidirectional communication (REV 1.0}
[ FDF {(237.0kB) ANT15TE [English]

More -

Brochures (1)

- Name/Description

NTAG I°C plus (REV 1.0)

B PDF (871.0kB) TEDITTON [English]

= Modified Date
04 Feb 2018

= Modified Date
03 Feb 2015

02 Feb 2018

03 Feb 2018

= Modified Date
04 Feb 2018



Where to find NTAG I?°C plus documentation
NTAG I?C plus site
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L Sign In or Register @ English ~

ALL ~ Q,

= Cart

X

[l rropucts [JEEI

SUPPOR AB

NXP > ldentification and Security » NFC and Reader ICs Connected Tag Solutions

NT3H2111/2211: NTAG I*)C plus, NFC Forum Type 2 Tag compliant IC with I°C
interface +

B<

[————

Software & Tools

Overview || Documentation

Buy / Parametrics H Package / Quality |

Filter By | Show All
Hardware Development Tools (2)

Evaluation/Development Boards and Systems (2)

Evaluation/Development Boards

NTAG I°C plus Explorer Kit with NFC reader
and Systems (2)

NTAG I*C plus Explorer Kit with NFC reader.

Software Development Tools (1)
Software (1)

NTAG I°C plus Explorer Kit

Filter Software & Tools by NTAG I°C plus Explorer Kit

5~
n2

Keyword
Q
Software (1)

NTAG I°C plus Class4 Antenna v1 (REV 1.0}

NTAG I*C plus Class4 Antenna v1

A ziP (233.0kB 2152016
ABOUT NXP RESOURCES FOLLOW US NEWS 2 Mar 2016 < D>
(M Mobile Apps D m ﬂ E Meet an NFC innovator: QriginTag
Partners Press, News, Blogs Read More
Careers Contact Us

Privacy | Terms of Use | Terms of Sale | Feedback ©2006-2016 NXP Semiconductors. All nights reserved.



Where to find NTAG I2C plus documentation
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Where to find NTAG I2C plus documentation
Explorer kit without reader

‘ ' Sign In or Register English ~ Cart
A ALL ~ Q
PRODUCTS

NXP > Identification and Security > NFC and Reader ICs Connected Tag Solutions E <

OM5569-NT322E: NTAG I°C plus Explorer Kit +

Overview || Documentation || Downloads | Buy/ Specifications

NFC Explorer Board with PCB antenna board

ABOUT NXP RESOURCES FOLLOW US NEWS 29 Feb 2016 5 R
Investors Mobile Apps NXP Semiconductors to Host Investor Day
Partners Press, News, Blogs Read More

Careers Contact Us
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Where to find NTAG I?°C plus documentation
Explorer kit without reader
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XL signInor Register @ English ~ = Cart

ALL - Q,

SOLUTIONS SUPPORT ABOUT

NXP > Identification and Security » NFC and Reader ICs Connected Tag Solutions [

OMS5569-NT322E: NTAG I°C plus Explorer Kit

Overviel

| Documenien |

Downloads || Buy I Specificati

Filter By | Show All Users Guides (2)
Users Guides (2)
~ Name/Description ~ Modified Date
Supporting Information (1)
NTAG I*C plus Explorer Kit and Android Demo (REV 1.0) 23 Feb 2018
Filter Documentation by APDF (1.5MB) UM10966 [English]
Keyword
Q NTAG I*C plus Explorer Kit Program and Debug Start-up {REV 1.0) 17 Feb 2016
IAPDF (436.0kB) UM10945 [English]
Supporting Information (1)
~ Name/Description ~ Modified Date
NTAG Antenna Design Guide (REV 1.4) & 24 Feb 2078
[1ZIP (48MB) AN11276 [English]
ABOUTNXP RESOURCES FOLLOW US NEWS 2 Mar 2016 < >
Investors Mobile Apps D m n 8 NEC Honars NXP with *Partner of the Year” Award
Partners Press, News, Blogs Read More
Careers Contact Us

Privacy | Terms of Use | Terms of Sale | Feedback ®2006-2016 NXP Semiconductors. All rights reserved
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Where to find NTAG I?°C plus documentation
Explorer kit without reader

m

E) .

Mobile °.
Knowledge

X

X sign In or Register

ALL ~

@ English ~ = Cart

Q

I PRODUCTS SOLUTIO SUPPORT

NXP > ldentification and Security

NFC and ReaderICs Connected Tag Solutions

OMS5569-NT322E: NTAG I°C plus Explorer Kit +

‘ Overview H Documentation

Filter By | Show All
Software Development Tools (5)

Software (5)

Filter Software & Tools by
Keyword

‘ Downloads H Hhy | Specifications ‘

B<

Software (5)

CH NNl

Less~

Explorer Board firmware C Source files (REV 1.0)
Explarer Board firmware C Source files.

Field detector board, version 1 (REV 1.0)
Field detector board, version 1

MzZIP (76.0kB) SW3640

NTAG I°C plus Class4 Antenna v1 (REV 1.0}
NTAG FC plus Class4 Antenna v1

A zIP (233.0kB) SW3639

NTAG 12C Explorer Rev 2.0, version 1 (REV 10)
NTAG 12C Explorer Rev 2.0 , version 1

M zZIP (369.0kB) SW3638

NTAG 12C plus Flex Antenna Classé, version 1(
NTAG I12C plus Flex Antenna Classt, version 1

M ZIP (151.0kB) SW3641

@ @

@

@

Download

Download

Download

Download

Download
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Where to find NTAG I2C plus documentation
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Where to find NTAG I?°C plus documentation
Explorer kit with reader
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X

I PRODUCTS SOLUTIO

SUPPOR

NXP > ldentification and Security » NFC and Reader ICs Col

L Sign In or Register @ English ~ = Cart

ALL ~

ABOUT

nnected Tag Solutions

Q

B<

NT3H2111/2211: NTAG I*)C plus, NFC Forum Type 2 Tag compliant IC with I°C

interface +

Overview Documentﬂlionl Software & Tools J Buy / Parametrics H Package | Quality |

Filter By | Show All Evaluation/Development Boards and Systems (2)

Hardware Development Tools (2)

Evaluation/Development Boards &
and Systems (2)

NTAG I°C plus Explorer Kit with NFC reader
NTAG I*C plus Explorer Kit with NFC reader.

Software Development Tools (1)

Software (1)

Filter Software & Tools by
Keyword
Q

Software (1)

ABOUT NXP RESOURCES
Investors Mobile Apps.
Partners Press, News, Blogs
Careers Contact Us

Privacy | Terms of Use | Terms of Sale | Feedback

NTAG I°C plus Explorer Kit
NTAG IC plus Explorer Kit.

NTAG I°C plus Class4 Antenna v1 (REV 1.0}
NTAG I*C plus Class4 Antenna v1

[1ZIP (233.0kB) SW3639

FOLLOW US NEWS 2 Mar 2016

D m n E Meet an NFC innovator: CriginTag

Read More

©2006-2016 NXP Semiconductors. All ights reserved.



Where to find NTAG I?°C plus documentation
Explorer kit with reader

XL Sign In or Register @ English ~ = Cart
X - a

I PRODUCTS SOLUTIONS SUPPORT ABOUT

NXP » Identification and Security » NFC and Reader ICs » Connected Tag Solutions (] =
OM5569-NT322ER: NTAG I°C plus Explorer Kit with NFC reader
J Overview || D i || D load H Buy / Specifications |

Identive CLOUD 3700F reader

ABOUT NXP RESOURCES FOLLOW US NEWS 23 Feb 2016 < >
; NXP's NTAG I2C plus extends the family of connected NFC tags to
m seoe Investors Mobile Apps U m 8 specifically address the smart home market
R Mobile Partners Press, News, Blogs
bl o e e Read More 14



Where to find NTAG I?°C plus documentation
Explorer kit with reader

X sign In or Register @ English ~ = Cart

ALL ~ Q
I PRODUCTS SOLUTIONS SUPPORT

MXP > ldentification and Security > NFC and Reader ICs Connected Tag Solutions E <
OM5569-NT322ER: NTAG I*C plus Explorer Kit with NFC reader +
| Overview || Dy i H Download H uy | Specifications |

Filter By | Show All Software (6)
Software Development Tools (6)

Software (6 0) Download

Explorer Board firmware C Source files (REV 1
Explorer Board firmware C Source files.

B zIP (4.8 MB) SW3647

Filter Software & Tools by

Keyword
] Field detector board, version 1 (REV 1.0} Download
Field detector board, version 1
BzIP (76.0 kB) SW3640 211612016
NTAG I*C plus Class4 Antenna v1 (REV 1.0} Download

NTAG FC plus Class4 Antenna v1.
M zIP (233.0kB) SV

NTAG 12C Explorer Rev 2.0, version 1 (REV 1.0} Download
NTAG I2C Explorer Rev 2.0 , version 1

BzIP (3690kB) SW3638 211612016

NTAG 12C plus Flex Antenna Classé, version 1 (REV 1.0} Download

NTAG I2C plus Flex Antenna Classg, version 1.
M 2zIP (151.0kB) SW3E41

Download

Setup of PC Windows application for use with Identiv Reader (RE\
Setup of PC Windows application for use with Identiv Reader.

B zP (3.0MB
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NTAG I2C plus Demo Kit

Demokit
Firmware
Peek and Poke

Android Application

Windows Application

Documentation

NTAG I2C plus Demo Kit
— Explorer Board firmware C Source files

SW3652 — Peek & Poke

SW3651 - Setup of PC Windows application for use with Identiv Reader

- Product datasheet
- Energy Harvesting with the NTAG [2C and NTAG I2C plus
- How to use the NTAG I2C and NTAG I2C plus for bi-directional NTAG I2C plus
- NTAG Originality Signature Validation
- Antenna design guide
- NTAG I2C plus memory configuration options
UM3587 - NTAG I2C Explorer Peek and Poke GUI
UM3587 - NTAG I2C Explorer Demo app
- NTAG I2C plus Explorer Kit Program and Debug Start-up
- NTAG I2C plus Explorer Kit and Android Demo

17


http://cache.nxp.com/documents/software/SW3647.zip
https://play.google.com/store/apps/details?id=com.nxp.ntagi2cdemo&hl=de
http://cache.nxp.com/documents/data_sheet/NT3H2111_2211.pdf?fpsp=1&WT_TYPE=Data Sheets&WT_VENDOR=FREESCALE&WT_FILE_FORMAT=pdf&WT_ASSET=Documentation&fileExt=.pdf
http://cache.nxp.com/documents/application_note/AN11578.pdf?fpsp=1&WT_TYPE=Application Notes&WT_VENDOR=FREESCALE&WT_FILE_FORMAT=pdf&WT_ASSET=Documentation&fileExt=.pdf
http://cache.nxp.com/documents/application_note/AN11579.pdf?fpsp=1&WT_TYPE=Application Notes&WT_VENDOR=FREESCALE&WT_FILE_FORMAT=pdf&WT_ASSET=Documentation&fileExt=.pdf
http://www.nxp.com/confidential/AN11350
http://www.nxp.com/confidential/AN11276
http://cache.nxp.com/documents/application_note/AN11786.pdf?fpsp=1&WT_TYPE=Application Notes&WT_VENDOR=FREESCALE&WT_FILE_FORMAT=pdf&WT_ASSET=Documentation&fileExt=.pdf
http://cache.nxp.com/documents/user_manual/UM10945.pdf?fpsp=1&WT_TYPE=Users Guides&WT_VENDOR=FREESCALE&WT_FILE_FORMAT=pdf&WT_ASSET=Documentation&fileExt=.pdf
http://cache.nxp.com/documents/user_manual/UM10966.pdf?fpsp=1&WT_TYPE=Users Guides&WT_VENDOR=FREESCALE&WT_FILE_FORMAT=pdf&WT_ASSET=Documentation&fileExt=.pdf

NTAG I?°C plus Demo Kit

OM5569/NT322E includes:

» Explorer Board

» NXP NT3H2211 NTAG I?C plus
» Field detector board

» 10 NTAG I2C plus samples

» Flex antenna

OM5569/NT322ER includes an external USB reader

OM5569/NT322F includes an additional set of flex antennas

x Mabile
Knowledge

NTAG I2C plus Explorer Kit
OM5569/NT322E

NTAG I’C plus features

¥ NFC Forum type 2 tag compliant - easy to use with mobile phones
» ISO/IEC 14443 and I’C interface — dual interface communication

18



NTAG I2C plus Demo Kit

About the Explorer Board:

» 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 S'e . et P _ GREEN
» 12C Bus Connector 2z Zi N l
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Software Tools to evaluate NTAG I2C plus

Explorer
Demo kit —=
Applications

}/ ".{ Knowledge
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Software Tools to evaluate NTAG I2C plus

Explorer
Demo kit ==
Applications

o Android Application
/ =
Pc Windows Application w e

| ™ |
2 |

Knowledge
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NTAG I2C plus Explorer Kit Demo Application

» The functionalities of the Android and Windows application
are the same.

» Shows the I2C bi-directional communication.

» Read/Write NDEF to EEPROM.

» Speed tests of the SRAM and EEPROM communication.
» Read/Write registers.
» Read all memory.

» Upload new firmware.

| ™ |
P

Knowledge

) NTAG I2C Demo

Mo | wer | s | cow

Board Configuration

Tap to switch off

oo
2l o
g -
8% 3
5
g
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NTAG I°C plus Explorer Kit Demo App
Led Demo Tab

° §
- NTAG 12C Demo

DEMO NDEF SPEED CONFIG

Board configuration

Orange

Tap to switch off

Enable Temperature Sensor
Enable LCD

| Boara status \
Transfer: Device <—- Tag

Temperature: Not available
Fnerav Harvestina Voltaae: 2 7V

lication

Led Color
Selection

Temperature and LCD
enabling selection

Display Temperature of the
sensor and output voltage
on the Vout pin

yXI

<

Mabile
Knowledge
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NTAG I°C plus Explorer Kit Demo Application

NDEF Tab
]
erte NDEF !
(' ——— i r — o message !
e mmms 090909090000 N i ainre Rt DL EE T et ae e 0 M0 ARl L BRI SRR $ 0090 /) e em am o e e e e e e e e e e e e e e .- 4
] ]
]
LN | Cz—n
e e e e e =
e e | NDEF message tobe |
o — —— —— —— — — — — — - — g - 3 ~ 1 H 1
i Show read . Write NDEF Read NDEE o L written on Tag. !
: message BT Tag successfully written
Emmmm s ﬁﬂ SmartPosterRecord: [ ® Text URI BT sp )

#1.1 TextRecord:
NTAG 12C EXPLORER my NDEF message
#1.2 UriRecord:

www.nxp.com/demoboard/OM5569

. 1
| Enable a Reading ! \ J
1
: NDEF message le (| [ Enable NDEF read loop ) (L Add NTAG I2C Demo AAR
I 1
I 1

i
loop. i »i
—— _F_) _____________ ! (Read performance ] } i i
[

L Speed (99 Byte / 51 ms): 1941 Byte/s

S
—
D
QO
o
D
pLAY
Q
[
=3

Z
)
m
L
3
®
)
O
@
Q
[0}

N

‘
)
) “ ( Write performance

Speed (22 Byte / 137 ms): 161 Byte/s
Performance
\
M bl 25




NTAG I2C plus Explorer Kit Demo Application

Speed Tab

» SRAM Test
» EEPROM Test

There are two types of tests

SRAM Tests

» Measure the data transfer speed from/to the application to/from the
microcontroller through the SRAM.

» The application writes data to the SRAM several times, and the
microcontroller reads from it.

» NTAG I2C PLUS in Pass-Through mode

EEPROM Tests

| ™ |

» It measures the speed at which the application is able to write and
read the EEPROM memory of the NTAG I2C PLUS.

» An NDEF message is written to the EEPROM, and then, the same
NDEF message is read.

P

Knowledge

Board configuration W

Data length: 10 x84 byies
Memory: & SRAM EEPROM
\.

Integnity of the Send data: OK

Integrity of the Received data: OK
Transfer NFC device 1o MCU

Speed (640 Byte / 1832 ms): 349 Byte/s
Transfer MCU 10 NFC device

Speod (640 Byte / 284 ms). 2254 Byte/s

[ Performance ||

Configuration of
the Speed Test

Performance

32



NTAG I2C plus Explorer Kit Demo Application

Config Tab

Read Tag Memory

» It shows the whole memory of the
NTAG I2C PLUS product.

» The pages from OxE2h to OxFFh in
the sector 0 are hidden for security
reasons (PWD, PACK, AUTHO,
PT_I2C and ACCESS bytes).

Read Tag Memory

Ve

DEMO NDEF

I @ niac i2c Demo :

SPEED CONFIG

Read tag memory

Reset tag

Read Session
Registers
» It shows the value of the session

registers. They are read only from
NFC interface.

| ™ |
2 |

Knowledge

(¥ | @)

Read/Write Confi

Reset Tag

» It sets the original content programmed by
production.

» The access configuration is also set to default:
PWD to OxFFFFFFFF, AUTHO to OxFF, PACK
to 0x0000, ACCESS to 0x00 and PT_I2C to
0x00.

Reset Tag

9
Registers

Read Session
Registers
\

J

.

—

57

Read/Write Config Reqgisters

» It shows the configuration registers and allows
the user to write them.

27



NTAG I°C plus Explorer Kit Demo Application

Config Tab

Tap tag to read content

INTAG Memory read.
‘Speed (308 Byte /311 ms): 2920 Byte/s

Read Tag
Memory

. ResetTag |

e ——

Tap tag to reset its content

M=)

'V GENERAL CHIP INFORMATION
e T
‘User memory. Bytes
¥ NTAG: ATION
ooy
¥ FIELD DETECTION
it :
s
RF field present is: v
¥ PASS THROUGH
| [t y
Ko
| RF locked is: v
SRAM 12C ready is:
s

i i

i Read Session !
| Registers !

L L ]

i Read/Write
i Config Registers

e o o o o o e e e e e e

¥ GENERAL CHIP INFORMATION
1€ Product. NP NTAG 12C 1K
User memory:
¥ FIELD DETECTION
FD_OFF is: 00b.- Field switched off
FD_ONs: 00D - held switched on
¥ PASS THROUGH
| Direction:
Witite from RF is:
'V SRAM MEMORY SETTINGS
Last NOEF Block is 0

SRAM Mirtor block is: 248
‘ W 12C SETTINGS

WO_LS Timer is: 7
WD_MS Timer Is: s

bl s

Mobile °
Knowiedge
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NTAG I°C plus Explorer Kit Demo Application

Action Bar
K T—— e ® \
(TR
@ nTAG 12 Demo :
L____J

} 'Board configuration

Green

M

Enable LCD

Enable Temperature Sensor

L.

Choose color

Feedback

Learn more

Debug

@

Select from Appl.

urrent File:
Demo App (Embedded in apk)

Select from =7,

ye

J

' Show information about the version of i
: the board, firmware and the Android H
] application. i

i This option allows you to report

1
1
| /n feedback on the Android app directly to i
1
1
1

l the NXP support team.
Links with further information about NXP
NTAG I2C PLUS tag, application notes,
and design files.

(e

X Mabile
Knowledge
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NTAG I2C plus Explorer Kit Demo Application

Authentication

» The NTAG I2C plus offers authentication to protect memory operations. The device can be locked or not.

» The device status is shown on the locker icon and it can be:

NTAG I?2C

NTAG I2C plus

NTAG I2C plus

NTAG I2C plus

All open.

Unlocked

Locked and not
authenticated

Locked and
authenticated.

No Authentication feature.

Memory is unprotected.

Memory is protected and user has not
introduced the correct password.
No Access.

Memory is protected and user has
introduced the correct password.

[~ B
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Software Tools to evaluate NTAG I°C plus

Explorer
Demo kit —=
Applications

- Peek and Poke

I 2 & i
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NTAG I°C plus Peek and Poke

PC-based tool working via I12C serial bus interface.

Exploration of detailed memory content of the
EEPROM.

Read/Write all memory.
Read/Write a block of memory.
Read/Write NDEF messages.

Read/Write Access, Session and Configuration
registers.

Read/Write 12C address.

Mabile
Knowledge

Write NDEF  Reset

Device Type |NT3H2211 (2 k8 Pius) [+

100 kHz -

* kol FCAddress Scan Write Block Read Block Write Al Read All

T xD00. Configuroson
4 0010 User memory (RW)
1 (380 Dynoani kock btes
1 0x330. Memory protection registers
- 0K3AQ: Configuraticn registers
i (e400: Ussr mamony (RIW)
F eFB0. SRAM (RW)
= GeFEQ. Session registers
CFEL: NC_REG (R}
DaFE1: LAST_WDEF_BLOCK (RAV)

CFEY WOT_LS (M)
DaFE4 WOT_MS (V)

CAFE2: SRAM_MRROR_BLOCK (RIV) x

3

g8~

»

D E

228

2 s o & C F -

L]

0000 %0 00 00 0O 00 0 03 00 OO B0 0O 00 OO

Q0 M 0 00 0 3 00 o 09 00 0 W0 0O 00 OO

0 00 B0 00 00 00 B0 00 00 00 00 B0 OO 0O 00 OO

0 0O b0 00 00 00 00 00 0 0O 00 OO 00 0O 00 OO

0 o0 b0 00 00 D0 G0 00 £O 03 CO O OO 00 00 OO

0 00 B0 00 00 00 B0 00 00 00 00 B0 00 0O 00 OO

00 0O b0 00 00 00 00 00 0 0O 00 OO 00 0O 00 OO

o o0 b0 00 00 B0 G 00 CO 03 CO OO 00 0O 00 OO

U0 00 B0 00 00 00 B0 00 00 00 0 0 00 0O 00 OO

00 0O b0 00 00 00 00 00 0 0O 00 00 00 0O 00 OO

200 00 b0 0O 00 DO G 00 CO 03 0O 00 00 0O 00 OO

CHFES: 12C_CLOCK_STR (RIV) 7300 00 00 0 00 B 0O 00 W W 00 W W0 W

FES: NS_REG (RIW) 4 00 00 OO 00 O0 0O OO OO0 OO OD OO OO OO 00 OO0 OO

ET Fomd (R) % 10 00 00 00 00 G0 60 00 0 03 00 60 00 00 00 00

7 (00 0 00 00 00 OO OO 00 D0 W 00 O 0 0 00 O

7|10 0 0 00 00 B 0 00 0 W00 O W 0O

700 00 00 00 00 B0 00 00 (0 G0 00 00 D0 0O 00 B0

7|00 00 00 00 00 O 0O 00 D0 W 00 O 0 0 0

74|00 00 0 00 00 00 0D 00 B0 0 00 OO 0 00 00 OO

7800 00 00 00 00 B0 0 00 (0 G0 00 O3 D0 0O 00 B0

76|00 00 W 00 00 00 0D 00 D0 03 00 O W 00 00 O

70 00 W 0 00 0 00 0 B 0K 0 WO

7600 00 00 00 00 B0 0O 00 (0 GO 00 OO D0 0O 00 B0

S [ comg e 7F (00 00 00 00 00 00 0D 00 DO 00 00 OO OO 00 00 OO
Fageanrs Ragmars Fagears F5 |00 OO 0 00 00 0 0D 00 D0 O 0O OO B0 OO 00 002

- - F3 00 00 00 00 00 00 OO 00 00 OO 00 OO0 0O 00 00 00

FA|00 00 0 00 00 00 OO 00 00 03 00 O W 00 00 O

USB Loggng Disatied cow | %5 00 0 10 00 00 00 00 0 B0 00 00 00 W 00 00 @

+ v [T 00 (R (00 (05 00 00 00 60 00 00 00 0 00 00 DO

I*C Success NTAG PC hardware detecied Flag Detect high

39



NTAG I°C plus Peek and Poke

Action Bar

(&) NTAG I*C Explorer - Peek and Poke Utility =] R
* | PCAddress Scan | Write Block Read Block Write Al Read All Write NDEF | Reset : Device Type NT3H1101 (1 kB) ° 100kHz - @
£1-0x010: User memory (RIW) - L2alaedsasdzasaieadsalc o e e Pllo e d2 (3 4 5 8 7 |8 9 [a B jc D EE |&
0x010: User memory (R/W) 00 00 00 00 OO 0O 00O 0O OO 0O 0O E1 10 6D 00 v e ¢ u r i t y [/ s m a r t _ |
0x020: User memory (RIW) 00 FE 00 00 00 0O 00 00 00 00 0O 00 00 00 QO t b
0x030: User memory (R/W) 00 00 00 00 0O 0O 00 00 00 00O 0O 0O OO OO OO
0x040: User memoary (R/W) 00 00 00 00 00O 0O 00 00 00 0O 0O 0O OO OO OO
o s 1 T B 1 o s o 0x050: User memory (R/W) v |65 63 75 72 69 74 79 oF 73 6D 61 T2 74 5F 60 |
1 1 -MSD:Usermemorv(RlW)l Scan a |ZC Im 00 00 00 00 00 00 00 00 00O 0O 0O OO OO OO
: User memory (RAW) ” 00 00 00 00 00 00 00 00 00 00 0O 00 00 0O 00 |=
: EXpOft/llllport 1 2 User memary (R/W) :m 0 00 00 00 00 00 00 OO OO 0O 00 0O OO OO
1 User memory (RW)] dd 00 00 00 00 00 0O 00 0O OO OO OO OO OO OO OO
1 Memor 1 User memory (RIW)] A I’eSS oo 00 00 00
1 1 - User memary (R/W) 00 00 o 00
1 : User memory (RW) - - - 5 o0 00 o 0o
i Contents H Usor ooy () ® 0@ . Aw
- - User memory (RW) ZE $ £ £ FC device found at address OXAA $ %*
) oF 00 00 00 o 00
) 10 /00 00 00 0 00
User memory (RAW) 12 /00 00 00 “ 00 00
-0x140: User memory (RIW) 130 00 00 — w0
0x150: User memory (RIW) 1400 00 00 00 00 OO 0O 00 00 0O OO OO 00 00 0O OO
User memory (RAW) a0 00 o0 o0 00 o0 on o0 o0 o0 o0 o0 oo 00 o
Write NDEF | Reset : Device Type NT3H2211 (2 kB Plus) - 100 kHz
[=-0x000: Cc 1 = 1 2 3 4 5 6 7 8 9 A
[] usB Logging Disal 0x000: C address (W) 00 00 00 00 OC 0O OC 0O 00 QO 10 6D ¢ u
0x001: Serial Number (R) 00 FE 00 00 DO OO OO OO 00 OO - b
ta Scan for I°C Addres 0x007: Internal data (R) 00 00 OO 00 00O OO OO 00 00 OO
Ox00A: Lock bytes (RW) L 00 00 00 OO OO OO OO 0O 00O OO
0x00C: Capability Container (R/W) W N

:

3888888888888888828888|%

£1 0x010: User memory (RAW) ol EditI°C Address
N 0x010° User memory (RW

L User memory (R/W

m

Current PC Address.

)
)
)
)

0x050: User memory

i Change I2C Address i
i of the NTAG I2C plus !

P UL, S S U S Y
0x0CO: User memory (R/W)
0x0D0: User memory (R/W)

Ox0EOQ: User memory (R/W)
coe MFN- Hear mamnan (RAN
Mabile
Knowiedge

New I*C address:

3588838888888883888888n0@

35888888888388888+¥888
31888888888888888388888|™"

3858888888883888884%88¢8



NTAG I2C plus Peek and Poke

Action Bar

[=-0x000: Configuration O 2004506 89 A B e i B F i Il 2 038 4 5 60 |78 |9 A B jC D EE
 0x000: FC 8ddrege ddMle m m e s s s o o o s -mmmmmmmmmmmmma 10 6D 00 s e ¢ u r i t y [ s m a r t _ |
0x001: Serial Nud 01(03 00 FE 00 00 00 00O OO OO 0D OO OO OO 00 oo - b
0x007: Internal dl Read/erte BIOCk :02 00 00 00 00 00 00O 00O OO OO OD OO 00D OO OO OO OO
MDA:Lockbﬂ% 03|00 00 00 OO OO OO OO OO OO OO OO OD OO OO OO OO
MDC:Capabi\itxqcontrOIS :047365757274792FB6DTZ?45F6(: Il 1 1 ¢ 1 _ N T 3 H 1 2 @ 1 h

(1 0x0710: USer memorpep e r m= mm mm m = - J 95|00 00 00O 00 OO OO OO 0O 0O OO OO OO OO OO OO OO
0x010: User memary (R/W) 0600 00 00 00 0O OO OO QO OO QO OO QO OO QO OO OO =
0:020° User memary (RW) 07 |48 31 31 30 31 S5F 4E 54 33 48 31 32 30 3 2E 68
- 0x030: User memory (R/W) 08|00 00 00 00 OO 0O OO QO OO OO OO OO OO OO OO OO
- 0x040: User memary (R/W) 09 |00 00 00 OGO OO OO OO OO OO OO OO OD OO OO OO OO
- 0x050: User memory (R/W) 00 00 00 00 0O OO QO OO GO OO OD OO OO OO OO OO
-~ 0x060: User memary (R/W) 00 00 00 00 OO 00 0O 0O OO OO OO OO OO OO OO

Y

7l FCAddress Scan | Write Block | Read Block) | Write Al | Read All | [Write NDEF | Reset - Device Type NT3H2211(2kBPlus) + . 100kHz ~ &b

0x000: Configuration
0x010: User memory (R/W) » 00
0x380: Dynamic lock bytes 01
-- 0x380: Memory protection registers 02
-- Ox3A0: Configuration registers 03
0x400: User mem"-'-------------l

soro sl Read/Write Al »
Memory _:

e o s s e e

1.2 3 4 56 7 8 9 A B C D E F

OF 4D 42 4C 80 00 44 00 |0N[BONE1 10 EF 00

seesyx sl
SENEEEE

ssysnuusfE
R |
szusznssf
suzusynusff
ssysnuusf
ssysnuus
R |
szunznssf
sueusynusf
ssysnuusfy
ssysnuusfd

3888888

I op le
Knowledge



NTAG I2C plus Peek and Poke

Action Bar

k4 PCAddress ‘ Scan  Write Block Read Block | Write All | Read All |Write NDEF |Reset | Device Type NT3H2211(2kBPlus) - | 100kHz - &

i Write NDEF . o —————

6
OF 4D 42 EA 4C 80

i Message i L
B G -
l - (he3A0: Oonfguratlon reg\slers
- [ 0x400: User memary (RAV)
0xF80: SRAM (R/W)
0xFEOQ: Session registers.

) R N R N gy

‘Write NDEF message

TextNDEF message Default NDEF message
Write the text you wantto be written in the NTAG PC: ‘Write the default NDEF message into the NTAG FC:
-Smart Poster:

- Text NTAG FC EXPLORER
- URL: hitp://www.nxp.com/demaboard/OMb569
- AAR: com.nxp.ntagi2cdemo

| Session

Registers i Ri
[ — 1B /20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 |

le "
I . ‘ [ arin; BSOS




NTAG I°C plus Peek and Poke

Action Bar

Selection for
the type of
NTAG I2C

. 1
Reset memory Information about i
1

| ]
1 1
1 1
i content to !
1 R
1 original value i

m————

A H I’C Address = Scan @ Write Block Read Block Write All | Read All | Write NDEF | Reset ﬁvice Type ‘NT3H2211 (2 kB Plus) |~ TlDD kHz | =
NT3H1101 (1 kB) | 10 kHz
NT3H1201 (2 kB) 25 kHz
NT3H2111 (1 kB Plus) 50 kHz
NT3H2211 (2 kB Plus)

Selection the 12C
clock frequency

x Mabile
Knowledge



NTAG I°C plus Peek and Poke

Memory Block Selection

» The Tree View offers a better navigation through the

» Fluent and intuitive graphical exploration of the tag different memory sections

memory

» The panels are connected. What is selected in one, is > |d PCAdthes | Scan | Wrte Block | Read Block |

h|gh||ghted in the Others =Y 0x000: Configuration -
. - 0x000: :C address (W) M
i 0x001- Serial Number (R)
- 0x007- Internal data (R)
. — 0K i 0x00A: Lock bytes (R/W)
* ki PCAcdress Scan  Write Biock ResdBlock Write Al Read All Write NDEF Reset  Device Type NT3H2211 (2kB Pus) = 100kHz - @ - 0x00C Capabminﬂmamer(RIW)
= 0000 Corgurabon © 1 234 56 7 8 9 ABco Erallo 1 23 4 5 8 7 8 8 A8 00 ECF £ 00 10: User memary (R/W)
000 FC address (W) v oo EEHOF 40 42 EA 4 80 00 4 00 00 00 €1 0 EF o |[NMlr M B & L D el = 0x380: Dynamic lock bytes
0001 Sevial Number (R) 0103 60 91 02 3 53 7 9 01 15 S4 02 6 6E 4E E 6 s p R N T R i o
0007 e dte () @ onsemonswowcereseflac 1 A:c exeploRcER ++ 0x380: User memory (R/W)
0:00A Lock byles (RWV) @13 01 18 5 06 M M EER FEF G & T bou s oxop &% m A e m i 0%388: Dynamic lock bytes (R/W)
0:00C. Copabiity Contamer (RAV) 04 6F 62 BF B1 72 64 2F 4F 40 3% % ¥ B S F 17 P IR AT SV AL B R A B Ak o) :
£ 0010 User memory (RAV) 05 61 66 68 72 6F 63 64 % & & 0 M M8 & D f[s 0 4 ¢ o 4 < o m p k g < 0x388: Fixed data (R)
D I T e s . ] = 0x3A0: Configuration registers =
100400\ oton regisers W N NN DD N DN DD DD DD DD 0x3A0: NC_REG (RW)
¥ 0e400 Usdere Rw) ©09/2 20 20 20 20 2 20 2 20 20 2 20 2 2 20 2
£ 8D SRAM (RAW) CA|20 2 20 20 20 20 002NN NDD DD 0x3A1: LAST_NDEF_BLOCK (R/W)
5 0. Session regiters 80 2 2 2 N 0N NNNNDDDDD - 0x3A2: SRAM_MIRROR_BLOCK (R/W)
0|2 2 2 2 2 2200808 0DnD - -
W0 M2 N NWNNNNNDRDDD 0x3A3: WDT_LS (RW)
6|2 2 2 2 2 2 2 222800 DDD
020 M 2 2N WN NN NBDRD DD D 0xBA4: WDT_MS (R/W)
0|m NN MHNNNNNDD DD DD - 0x3A5: 12C_CLOCK_STR (RW)
M2 0.0 0 mHanNDNDD®
220 20 0220000000000 0 0x3A6: REG_LOCK (R/W)
1B/M 2 002 0N0NNDDDDD 037 Fixed (R)
WM 20w WwHNN®D DD DD
6|0 2 00 0 0000 0HHNNDD £ 0xFB0: SRAM (RIW)
M 20 W0 NN NN®D DD DD .
P|M % 0NN NNMD NN DD 0xFB80: SRAM (RAW) B |
é.“'mw'u;‘;i P wm 2 0w 0N mHNNn®HNDDD 0xF90: SRAM (RIW)
Reg Regaters. 19 20 20 20 20 2 20 20 20 20 20 20 20 20 20 20 2N
| Wbshwinl (o Mpnamnnannmnnnansa OXFAD: SRAM (RIW)
= B[220 20 200000020000 0n R -
US8 Loggiag Diesbled Close ‘ € 20 20 20 20 2 20 20 20 20 20 20 20 20 20 DN 0xFBO: SRAM )
02 0 N 2 0NN NNNNNDDDN- - p— — -
i LI LS Registers Registers gisters
USB Logging Disabled

bile
x Knowledge



NTAG I2C plus Peek and Poke

Memory Block Selection — Unprotected Memory

i | PC Address | Scan : Write Block | Read Block = Write All | Read All | Write NDEF | Reset : Device Type NT3H2211 (2 kB Plus) - 100 kHz - t’
(- 0x000: Canfiguration - 1 -0 [ Y - 20 .0 7 =0 I 3 0.0 [ = | S 0 . S - 8 9 A B C D E F
=1 0x010: User inglihory (RIW) 00 |04 OF 4D 42 EA 4C 80 00 44 00 00 00 E1 10 EF 00 % M B & L D a ot i
- 0x010: Usermemory (R/W) o1 [ 63 91 02 35 53 70 91 01 14 54 02 65 GE 4E 54 c 1 5 8 9 T 1 e n N T
-+ 0x020: User memory (RAW) p2 41 47 20 49 32 43 20 45 58 50 4C 4F 52 45 52 51 A G | 2 c X B L o] R E R Q
- 0x030: User memory (R/W) 03 01 19 55 01 6E 78 70 2E 63 6F 6D 2F 64 65 6D 6F = Fu noox c o m [ d e m o
- 0x040: User memory (R/W) = 04 62 6F 61 72 64 2F 4F 4D 35 35 36 39 54 OF 17 61 b o a r d | 5 5 6 9 T % 4 a
- 0x050: User memory (R/W) 05 6E 64 72 G6F 69 64 2E 63 GF 6D 3A 70 6B 67 63 6F n d r o i d o m : p k g c o
- 0x060: User memory (R/W) 0 6D 2E GE 78 70 2E GE 74 61 67 69 32 63 64 65 6D | m n x p a g i 2 ¢ d e m
- 0070 User memory (R/W) n7 |6F BF 64 65 76 FE 00 00 00 OO OO OO OO OO OO OO 0 _ d e v p
- 0%080: User memory (R/W) = s |20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
- 0%090: User memory (R/W) ng |20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
0x0A0- User memory (R/W) DA 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
0x0B0- User memory (R/W) 0B 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
0x0C0- User memory (R/W) OC 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
0x0D0: User memory (RAW) oD 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
-~ O0x0EOD: User memory (RAV) OE 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
- 0x0F0: User memory (R/W) OF |20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
- 0x100: User memory (R/W) 10 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
- 0x110: User memory (R/W) 11 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
- 0x120: User memory (R/W) 12 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
- 0x130: User memory (R/W) 13 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
- Ox140: User memory (R/W) 14 /20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
- 0x150: User memory (R/W) 15120 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
- Ox160: User memory (R/W) 1620 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
0x170° User memory (RIW) = 1720 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Session Config ‘ ‘ Access ‘ 18 | S IR T AT [T PO T I ) ) G iy g g e
Registers Registers Registers 19 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
1A 020 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
1B 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
[T} USB Logging Disabled 1C 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
iD 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 ~

AV £
A

Knowledge
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NTAG I2C plus Peek and Poke

Memory Block Selection — Read Only Memory Area

(0 | i C Address | Scan | Write Block | Read Block | Write All | Read All | Write NDEF | Reset | Device Type NT3H2211 (2kBPlus) - - 100kHz - B
. I : i i ‘

L 4 |5 6 |7 & |9 |A B |C D E
04 OF EA 4C 80 00 44 00 00 00 E1 10 EF

x000: Configyration -

- 0x020: User memory (R/W)
- 0x030: User memory (R/W)
- 0x040: User memory (R/W)
- Ix050: User memaory (R/W)
- x060: User memory (R/W)
- x070: User memory (RAW)
- x080: User memory (R/W)
- x080: User memory (R/W)

Ox0AD: User memory (RAW)

Ox0BO0: User memory (RAW)
- 0x0C0: User memory (RAW)
- 0x0D0: User memaory (RW)
- Ox0EQ: User memory (RAW)
- Ix0F0: User memaory (R/W)
- Ox100: User memaory (R/W)
- Ox110: User memory (R/W)
- x120: User memory (R/W)
- Ox130: User memory (R/W)

Ox140: User memory (R/W)

Ox150: User memory (R/W)
- Ox160: User memory (R/W)
- (x170: User memorv (R/W) -

Leve,
P Mobile °.
m Kr?kofedge 39



Memory access configuration

From RF/NFC interface

» 32-bit password

» 16-bit PACK (password auth. acknowledge response)

» Optionally limited number of unsuccessful authentications
up to 27 negative attempts

» Write or read/write memory access can be restricted to be

allowed only after password authentication

» Memory can be split in open and protected segments

Memory boundary is configurable

Read & Write

READ & WRITE

After 32-bit

authentication only

NFC page address Byte number from NFC perspective
(Sector 0)
Dec Hex 0 1 2 3
227 E3h RFU RFU RFU AUTHO
228 E4h ACCESS RFU RFU RFU
229 E5h PWD
230 E6h PACK RFU RFU
31 E7h PT_I2C RFU RFU RFU

) 4

Knowledge

a
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NTAG I°C plus Peek and Poke

Access Registers

Password protection for pass-

— S _
""‘""’i‘ """"""" k  Read Block: L|m|t Of times Of fa|se i:pe NT3H2211 (2= thrOngh and mirror mOde
_ Startlng memaory : _.: password attempts :2[1 (E}!D 1:; ?0 ::::F ;ﬂ B 0J 1x/2M ) 4é 5|_ 6 7 ] >
address of the . e - . . :
l ----- - - - — 3 .
protected area. | bess e / — 1}, ' . Password protection for
GH040: User memory (FAW) A @ [[- + 9 gectorl for NTAG I2C plus 2K
- User memory (R/W) IAUTHLIM 0 I [ sRAM_PRO‘J [ .
. " x e yersion.
NFC Access protection to | NEG DIS, SEC1 [ 2 PROT B
Sectorl e 0 e
Ittt ' 00 Ertrememor ¥ i Type of Access to protected |
S N~ A e PACK P I area from I2C perspective !
Sets If the prOteCtlon IS to he fields PO and PACK cannotbe read
write or to read and write (D

Report Output Report ID: 0
Total Bytes:

tion identifier:
Session identifier:

20
20
20
HID I2C Reguest: 20
20
20
20

i 32bit password to protect the
; memory

Tramn.

o
A

Mabile
Knowledge

|-' ——————————

[-rs: 16bit password

1Cy

oy acknowledge.
[

e 588888

SRS
BN EENEEN

sssasssssean

SEEEENEEEEN |

41



NTAG I2C plus

Session Registers

Peek and Poke

I2C block address

containing last of NDEF

Sets the Pass
Through mode, the
event on FD pin, the
SRAM mirroring and
the data frow
direction.

e ——

Enables I2C clock |
tretching.

[7)]

- Mmessage

i Watchdog time i
1 control !

===E |[F =[O A1 |2

[ T 1

-

Session Registers

NC_REG : 0xFE:0
[[]1Zc_RST_ON_OFF

[] PTHRU_ON_OFF
\ FD_OFF

\ 00: Field switched off 7 |
FO_OM
IDD: Field presence bt ]
[] SRAM_MIRROR_ON_OFF
TRANSFER_DIR

o

LAST_NDEF_BLOCK : OxFE:1

WDT : OxFE[4:3]

o % I o
LastBLOCK MDEF message 00 Watchdog time-out 20.000 ms
[ Read NDEF l [ Write NDEF l Read WDT ‘ ‘ Write WDT |

SRAM_MIRROR_BLOCK: OxFE2

o

FC block address  F&

7

Read [2C_STR

‘ Read NC_REG H Write NC_REG | Read SM_REG | Write SM_REG ‘
[2C_CLOCK_STR:xFES5 )
\ 6 Read All
[2C_CLOCK_STR: Enabled

1
i 12C block address of
]

NS_REG: xFE6 _
[] NDEF_DATA_READ (RO) ﬁ
[] 2C_LOCKED

[] RF_LOCKED (RQ)

[] SRAM_I2C_READY (RO)

[] SRAM_RF_READY (RO)

[ | EEPROM_WR_ERR

[ EEPROM_WR_BUSY (RO)

[[] RF_FIELD_PRESENT (RO}

l Read NS_REG ” Write NS_REG

SRAM when mirrored -
| 17 /00 00 oo oo i INOtheUsermemory. .

X

Knowledge

Lock of
memory
Access from
I°C or RF, if
NDEF is read,
if SRAM is
ready to be
read by I2C or
by RF, error
during
EEPROM
operation and
if RF field is
present.

42



NTAG I°C plus Peek and Poke

Configuration Registers

i All reqgisters are the same as in

I the session registers

x Mabile
Knowledge

-

Clear

- 0O 1 2 3 4 5 6 7 8 9 A B C D E F = 1 2 3 4 5
Brm oF 40 Pl EA 4C 80 00 44 00 00 00 E1 10 EF 0O i v JEl e L
B 0103 63 91 02 35 53 70 91 01 14 54 02 65 GE 4E 54 c 1 5 8
02 |41 47 20 49 32 43 20 45 5B B0 4C 4F 52 45 52 5] G J 2 c
Configuration Registers | P n X
NC_REG : 0x3A:0 LAST_NDEF_BLOCK : 0x3A:1 WDT : 0x3A4:3] ; ? :;
[] I2C_RST_ON_OFF o T 5 s o . .

["] PTHRU_ON_OFF e v b

FD_OFF
|00: Field switched off |
FD_ON
"DD: Field presence > ]
[] sSRAM_MIRROR_ON_OFF
TRANSFER_DIR

[2C_CLOCK_STR : (x3A5

12C_CLOCK_STR: Enabled

LastBLOCK NDEF message 00

SRAM_MIRROR_BLOCK : (x3A:2

L

C block address  F8

Watchdog time-out 20,000 ms

REG_LOCK : (x3A6

[T] 12c_LOCKED
[] RF_LOCKED

o

43






How to develop applications around NTAG I2C plus

Firmware

Peek and Poke
Available material

to develop your <
own solutions

Pc Windows Application

Android Application

oo,
P Mobile °.
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54 return {int)busSpeed;

H OW to d eve' O p ap p | i C ati 0 n S ar O u n d :; = private byte[] CreateCommandToInitoI2cPort(}

59 i
NTAG I2C I u S 58 byte[] data = new byte[16];
p 61 data[e] = exec; /7 total number of bytes
62 data[1] = exea; // Transaction identifier
63 data[2] = ex29; // session identifier
64 data[3] = @x@1; // HID_I2C_REQ INIT_PORT
65 data[4] = (byte)({this.busspeed & exFF); /f 12C bus speed
GE data[5] = (byte){{this.busSpeed >> 8) & OxFF);
67 data[e] = (byte)({(this.busspeed »>> 15) & @xFF);
63 data[7] = (byte){{this.busSpeed »>> 24) & 8xFF);
H H 69 data[2] = 2xee;
» Develop and test your own applications. dora(s] - ovon,
71 data[1e] = exaa;
72 data[11] = @xes;
H H 72 data[12] = exese;
» The Peek and Poke, Windows app and Android antal1a] - axvey
. . 75 data[14] = exe8a;
application are a reusable code. datal15] - exoe;
77 return data;
78 ¥
1 79
> Versatility of APIs to develop around NTAG I°C plus to L /o Gorief mitialize the commmication with the port
B 21 ®
(ln Ja.va, C# and C++). g2 * (@param device is the object representing the device to connect with.
23 * @return the response from the command to init the port.
24 *f
H H H 25 o ublic I2cData init{I2C_Device device
» Environments: Windows and Android platform. % : o :
27 var command = CreateCommandToInitoIzCPort();
28 var returnval = device.performTransacticn(command};
29 initialised = true;
98 return returnval;
91 H
93 o F** gbrief Reinitialirze the communication with the port
95 * @param device is the object representing the device to connect with.
26 * (@param busSpeedInkHz is the bus speed on the bus for the communication
a7 * @return the response from the command to init the port.
93 *f
93 = public I2cData reinit{int busSpeedInkHz, I2C_Device device)
108 1
181 I2cData result = null;
182 setBusspeedInHz({busspeedInkHz * 1888);
183 if (device.isConnected())
184 {
185 result = init{device);
186 }
187 return result;
188 H
183 }

Knowledge 118 ¥



How to develop applications around NTAG I2C plus

Firmware

Available material
to develop your <
own solutions
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How to develop applications around NTAG I2C plus
Firmware development

» Firmware consists of:

= The boodloader

R
2 A

= The Explorer Demo Application

= The Blink
R jmper

LPCXpresso software 4 ; t 3 O

v

https://www.lpcware.com/Ipcxpresso/downloads/windows

» Use LPCLIink2 to connect (or flash) =

» An application can also be flashed with Android - : :
. . [t Proj.. 52 | Perin. 4} Regi.. [ main.c 52
appllcatlon. J 67 __AsM volatile ("ldr rl, [r@, #4]"); // Get initial PC value
» 5 Ipe_chip_1lue_lib 68 __ash volatile ("bx r1 "); // Jump to start address
& 75 NTAG_2C_APT 33 ’
1> &5 NTAG_I2C_Explorer_Blink 710 7+

72 * main Program

1 525 NTAG_I2C_Explorer_BootLoader
73 * @return should never return
.

» [ {5 NTAG_I2C_Explorer_Dema|

b &5 nxp_lpopresso_11u24h_board_lib B 7o i“i main(void)

Leve,
P Mobile °.
I . ' [ 1rcinin BERA AN
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How to develop applications around NTAG I2C plus

Peek and Poke API

» API directly offers the functionalities of the Peek and Poke (Read all memory, read config registers, ...)

» The architecture of the Peek and Poke offers several layers of abstraction

= NTAG I2C Communication
= NTAG I2C Commands
= NTAG I2C API

» Developed in C#

Y8 (I |Quicklaunch (Ctrl+Q) P o B X

Dq PeekAndPoke - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUID DEBUG TEAM TOOLS  TEST HELP
e - B -2 W P Start - Release ~ Mixed Platforms ~ =
v
S NTAG_I2C APLcs + X
S [INTAG2C_API ~ %z NTAG_I2C APLNtagI2C - | #, i2cCommand
= T
kS 16 H &, i2cCommand
g ii This class includes the NTag I2C API functionalities T
g 13 ® Ntagl2C)
g 14 H public class NtagI2C @ readAllConfigRegister(byte i2caddress, TagType ntagType)
15 { 3
(] dAIIM: T tagType, b 2cAddress, Act 12CDat; liback = null
g 16 private NTAG_I2C_Command i2cCommand { get; set; } /**< Object representing the basic NTag rea e R e ress Action< gizdeatbaci ol
& 17 private Registers reg; @ readAllSessionRegister(byte i2caddress, TagType ntagType)
v .
Q 18 private BlockMemory block; @ readBlockMemory(byte 12Caddress, byte address)
E iz private T2CAddress address; @ readConfigRegister(byte i2caddress, TagType ntagType, byte registerAddress)
1 B8 public NtagI2C() { @ readSessionRegister(byte i2caddress, TagType ntagType, byte registerAddress)
22 i2cCommand = new NTAG_I2C_Command(); . reg
23 @ reinitPort(int busSpeedkhz)
24 block = new BlockMemory(i2cCommand); )
25 reg = new Registers(i2zcCommand, block); @ Scanl2CAddress(Action<I2CData> callback = null)
26 address = new I2CAddress(block); @ Scanl2CAddress(List<int> toDiscard, Action<12CData> callback = null)
27 }

Knowledge

! Laia Gasparin Pedraza

Solution Explorer = v JoX
S o-ruadm’”
Search Solution Explorer (Ctrl+) 2 ~

m Solution 'PeekAndPoke’ (6 projects)
b [ HidLibrary
4[] 12CBus_Communication
K Properties
=8 References
€ 12C_Comm.cs
©* 12C_Device.cs
©* 12C_Port.cs
€* [2C Report.cs
'D 12Cbus.config
4 [of] NTAG_I2C_API
b M Properties
b =W References
b € 2CAddress.cs
b MemoryBlockcs

b
b
b
b
b
b
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How to develop applications around NTAG I2C plus
Windows App API

» Microsoft Visual Studio.

» Developed in C++

» API directly offers the functionalities of the Windows app (write NDEF, read EEPROM, set Password,...)
» PCSC communication.

» Easy to develop your own application using this code as example and the available API.

0¢) NTAG I2€ Demo - Microsoft Visual Studio Y8 D quicklaunch

FILE EDIT VIEW PROJECT BUILD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP

o > lﬁ -2 u J" » Local Windows Debugger ~ Release - Mixed Platforms -~ o :; =

7

Wl NTAGC_APLcpp # X e ———

& . -

5 % NTAG_I2C_Demo - = NTAG_I2C_API - | @ setAuthentication(System:String * pass) l m - al B

2 154 { @ releaseConnection(long IReturn) ) .

% 155 password->lock Search Solution Explorer (Ctrl+7)

- r @ releaseContext()

_( 156 ) ) ) P § NFC_Reader

8_ 157 ¥ @ ResetEEPROMMemory(DWORD * resetBytes, float * resetTime) 4 3 NTAGI2C_API

g 158 @ setAuthentication(System:String * pass) 4 {2 NTAG_I2C_Memory
i?z T \{’DID NTAG_T2C_APT; @ setPassword(System:String * pass) P #++ EEPROM.cpp
1%1 password->unlc @ SRAMSpeedTest(int chMultiplier, bool polling, bool * integritySent, bool * integrityRecv, float * writeTime, float * readTime) b B EEPROMN

P #++ Registers.c

162 @ unlockTag() g_ PP
163 1 . ; P +B Registers.h
1:4 ® Write_SRAM(BYTE * data) b s++ SRAM.cpp
1%5 @ WriteAccessRegisters(Ntag_[2C_Access Registers_t accessReg) b +B SRAMh
166 E BOOLEAN NTAG_I2C_A® WriteConfigRegisters(Ntag_I2C_Registers_t sessionReg) 4 .| NTAG_I2C_NDEF
167 1 @ WriteNdef(int NdefType, BYTE * payload, int payloadSize, BOOL addAAR, DWORD * writeBytes, float * writeTime) > i (DEGED T
168 return passwor . ) i b +B NDEFmsg.h
169 @ WriteNdefMessage(BYTE * data, int length) b a++ NDEFRecord.cp|
17e Y bt b 5B NDEFRecordh

Knowledge
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How to develop applications around NTAG I2C plus

Android app

v

Source code for Android Studio to develop your own app.

Faster development to go to market.

Developed in Java.

APIls available for the RF commands and the higher level functionalities (read SRAM block, ...)

Mabile
Knowledge

“* ExportProject - [C:\Usels\nxa23396\Deskmp\ExErﬂ’lﬂ' ] - [ExportProject] - ..\src\com\nxp\nfc_demo\reader\Ntag_[2C_Demo java - Android Studio 1.5. &

File Edit View Mavigate Code Analyze Refactor Build Run Tools VCS Window Help

DO ¢« XAHd QR ¢ D 4 [(@eogotrojea -] > % 58 b F @ $

"3 ExportProject - [Zsrc ' [Flcom Flnxp @[] nfcidemo: [£1 reader  (€) Ntag_I2C_Demo |

L& #

?

Q

14 1: Project

«J 7: Structure

(& Captures

riants

i Android + | [ RENE - A0
3 ExportProject
3 manifests
java
51 com.nxp.nfc_demo

[ activities
[EJ adapters
EJ crypto
7 exceptions
[=1 fragments
Elisteners
[ reader

) & 12C_Enabled_Commands
(€& MinimalNtag 12C_Comm
© % Ntag_Commands
£ & Ntag_Get Version
€ & Ntag I2C Commands
© % Ntag 12C_Demo
© & Ntag_I2C_Plus Registers
© & Ntag_I2C_Registers
[ utils
[ires
[Zassets
2 Gradle Scripts

€ Ntag_[2C_Demo.java * ‘

=l
package com.nxp.nfc_demo.reader;
“import ...
Jan
* class for the

* Rauthor NXP67729

*/

public class Ntag I2C Demo implements WriteEEPROMListener, WriteSRAMListener {

I2c_Enabled cCommands reader;
Activity main;

Tag tag;

String answer;

// Taskref S

LedTask 1Task;

R testTask sr task;
EEPRO tTask eepr task;

WriteEmptyNdefTask emptyNdeftask:
WriteDefaultNdefTask defaultNdeftask;

NDEFReadTask ndefreadtask;

spaloig Uane 5

3lpels (s
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NTAG I2C plus is supported by advanced tools

2;?;“ NFC frontend development kit OM5569-NT322E
2™ Available at eDemoboard and Distis

A mobile and desktop application to test features of the

Em Windows and Android application
"o NTAG I12C plus

Peek and Poke
A desktop application to navigate and explore the memory.

Android code, C# and C++ APlIs
Example code and APIs to develop application upon it.

ceoe,
ini Mobile °.
x Knowiedge
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Do you need more?
Resources and useful links W

4N ALL ~ Q
o PRODUCTS
» NFC Everywhere A i g A e e S
OM5569-NT322E: NTAG I°C plus Explorer Kit
Overview || D ion || D Buy / Sp

» NT3H2111/2211: NTAG I2C plus product website

NFC Explorer Board with PCB antenna board

» OMb5569-NT322E demokit website
> N x P TeC h commun |ty ABOUT NXP RESOURCES FOLLOW US NEWS 29 Feb 2016 < >
Investors Mobile Apps NXP Semiconductors to Host Investor Day
Partners Press, News, Blogs Read More
Careers Contact Us
Privacy | Terms of Use | Terms of Sale | Feedback ©2008-2016 NXP Semiconductors. All rights reserved.

| ™ |
2 |
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http://www.nxp.com/nfc
http://www.nxp.com/products/identification-and-security/nfc-and-reader-ics/connected-tag-solutions/ntag-ic-plus-nfc-forum-type-2-tag-compliant-ic-with-ic-interface:NT3H2111_2211
http://www.nxp.com/products/identification-and-security/nfc-and-reader-ics/connected-tag-solutions/ntag-ic-iplus-i-explorer-kit:OM5569-NT322E
http://nxpcommunity.force.com/community/CommunityOverview




