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1 Abbreviations

NTAG 5 I’C Cockpit application

Table 1. Abbreviations

Acronym Description

ALM Active Load Modulation
EH Energy Harvesting

ED Event Detection

GUI Graphical User Interface
12C Inter-Integrated Circuit
LED Light Emitting Diode

NFC Near Field Communication
RGB Red Green Blue

SLDA Software License and Distribution Agreement
uUSsSB Universal Serial Bus
VCOM Virtual COMmunication

uC micro-Controller

UM11406
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NTAG 5 I’C Cockpit application

2 Introduction

UM11406

This document describes NTAG 5 1°C Cockpit application allowing to configure NTAG 5
through [I?C interface].

The NTAG 5 I°C Cockpit application is a GUI application running on Windows platform,
connected to NTAG 5 I°C interface via a "USB-12C bridge".

The reference "USB-I12C bridge" implementation further presented in chapter USB-12C
bridge is based on LPC11U37H NXP's MCU and [NTAG 5 demoboard], but can also

be ported to another environment using instructions provided in chapter Porting to other
hardware.

Detailed description of the NTAG 5 Cockpit application can be found in chapter NTAG 5
12C Cockpit GUL.

In case of issue running the application, one can find debugging information in related
troubleshooting chapter Troubleshooting.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2020. All rights reserved.
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3 Setup
3.1 Hardware setup
The hardware used to build the reference setup is the assembly of [LPC11U37H
LPCXpresso board] acting as USB-I12C bridge, and [NTAG 5 development kit].
3.1.1 USB-I°C bridge
[OM13074 LPCXpresso board] featuring NXP LPC11U37H MCU is used as reference
hardware to provide USB-I°C bridge. It allows offering an easy way to connect NTAG 5 to
a computer and exchange over I°C interface.
RGB LED
Dian tal Diaital
J4 micro-USB
connector
Reset button ISP button
Figure 1. OM13074 LPCXpresso board for LPC11U37H
Dedicated firmware built for this specific function is provided as part of the NTAG 5 °C
Cockpit release.
Flashing the OM13074 board is then simply done following below sequence:
¢ Connect computer's USB port to J4 OM13074 Micro-USB connector using USB cable
(USB male Type A to micro-USB)
¢ Put the board in flash mode by keeping ISP button pulled while resetting the board
(pressing Reset button)
* The board should be mounted as "mass-storage" device on the computer and seen
under name "CRP DISABLD" in Windows Explorer:
CRP DISABLD (D:)
0 bytes free of 128 KB
Ty FAT
Figure 2. OM13074 LPCXpresso board in flashing mode
UM11406 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2020. All rights reserved.
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* Browse to the related device folder ("D." in the above example), only one single file
named "firmware.bin" should be present

* Delete the "firmware.bin" file
e Copy "USB-12C_bridge LPC11u37h.bin" file from NTAG 5 1’c Cockpit installation
folder to the device folder ("D:" in the above example)

¢ Reset the OM13074 board, pressing Reset Button or unplugging/plugging the USB
cable

e The RGB LED should go RED then GREEN and the board should appear as Virtual
COM port under Windows Device Manager:

v & Ports (COM &LPT)
f§ LPCUSEVCom Port (COM12)

Figure 3. USB-12C bridge board for LPC11U37H in Device Manager

In case of issue observed during this procedure, please refer to the related
troubleshooting chapter Troubleshooting.

3.1.2 NTAG 5 board

Either on of the two versions of [NTAG 5 development kit] ("OM2NTP5332 NTAG 5 link/
switch development kit" and "OM2NTA5332 NTAG 5 boost development kit") can be
used as reference setup.

Figure 4. OM2NTP5332: NTAG 5 link/switch development kit

UM11406 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2020. All rights reserved.
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Figure 5. OM2NTA5332: NTAG 5 boost development kit

Make sure NTAG 5 is properly set in "I°C use case mode" (which is release default state
of the OM2NTx5332 boards) to enable NTAG 5 I°C interface. For further information refer
to the troubleshooting chapter Troubleshooting.

Simply assemble OM2NTx5332 board to the Arduino header of OM13074 board. Then
plug OM13074 board to computer's USB port (as described in chapter Section 3.1.1),
OM2NTx5332 board's LED referenced as "D 71" should light on. If not, please refer to the
troubleshooting chapter Troubleshooting

Software setup

Installation of the tool is done running NTAG 5 Cockpit installer which can be
downloaded from NTAG 5 development kit webpage (OM2NTx5332). NTAG 5 Cockpit
installer includes both NTAG 5 1°C Cockpit application and NTAG 5 NFC Cockpit
application (see UM11207 for more details).

The installer creates an NTAG5_Cockpit folder (by default under "C:\nxp\" directory)
containing:

« NTAG 5 I°C Cockpit application executable

USB-I2C_bridge firmware binary for NXP LPC11U37H MCU

a link to the present document on NXP website

NXP Infrastructure SLDA licensing terms

related Software Content Register detailing components license details

NTAG 5 NFC Cockpit application executable

* an executable allowing to uninstall the current package

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2020. All rights reserved.
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The installer also allows creating related folder containing shortcuts in Windows Start
Menu, as well as NTAG 5 Cockpit application shortcuts on Windows Desktop.

Running the NTAG 5 e Cockpit application executable, considering reference setup
depicted in chapter Hardware setup is connected to the computer, shall trigger the

following window to open:

¥ NTAG 5 FC Cockpit v1.1

Menu

STATUSD_REG

NFC_FIELD_OK
VCC_SUPPLY_CK
PT_TRANSFER_DIR

[] svMcH_BLOCK_READ

[] svucH_BLOCK_WRITE
SRAM_DATA_READY

[] esrrom_wr_ERRCSR

EEPROM_WR_BUSY

Read

Session register v

Status Configuration Settings FC configuration NFC configuration  PWM configuration  ALM configuration

STATUS1_REG

Read
MFC_IF_LOCKED Wiite
[] 12 IF LockeD
ALM_PLM

GFICO_IN_STATUS
GPIO1_IN_STATUS
ACTIVE_NFC_OK
NFC_BOOT_OK

VICC_BOOT_OK

- [El X
EH & ED =settings Areas settings

RESET_GEN_REG

System reset

Logs window: [2C>> master/ slave

Clearlogs

Connection to NTAG 5 succeed

Figure 6. NTAG 5 1*c Cockpit aspect

If not, please refer to the troubleshooting chapter Troubleshooting.

UM11406 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2020. All rights reserved.
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4 NTAG 5 I°C Cockpit GUI

The purpose of the current chapter is to describe the NTAG 5 1’C Cockpit tool in details.

4.1 Register selection

The "Register selection" item allows defining which register bank applies to the "Tabs"
items.

Indeed NTAG 5 registers are split between "Configuration registers" (from 1000h to
109Fh in Configuration memory) and "Session registers" (from 10A0h to 10AFh in
Configuration memory).

Pay attention that "Session registers" settings apply to the current session (apply as soon
as set) while "Configuration registers" settings only apply to the next session (apply after
Power On Reset).

Session reqgister w

Session registers
WAL Configuration registers o} BT

Figure 7. Register selection

4.2 Tabs

"Tabs" items exposes NTAG 5 registers definition allowing to set and get NTAG 5 IC
configuration. Detailed registers definition is given in NTAG 5 data sheet for reference.

4.2.1 Status

"Status" tab is only valid for "Session registers" since the related registers are only
defined for this memory area.

Status  Configuration Settings I°C configuration NFC configuration PWM configuration  ALM configuration EH & ED settings Areas settings

STATUSD STATUS1 RESET_GEN_REG
Read
NFC_FIELD_CK \Wiite NFC_IF_LOCKED Write System reset
VCC_SUPPLY_OK [] 12c_IF_LockeD
PT_TRANSFER_DIR ALM_PLM
[] s¥ucH_BLOCK_READ GPIOO_IN_STATUS
[] syMcH_BLOCK WRITE GPIO1_IN_STATUS
SRAM_DATA_READY ACTIVE_NFC_OK
[] EEFRoM_wR_ERROR NFC_BOOT_OK

EEPROM_WR_BUSY WCC_BOOT_OK

Figure 8. "Status" tab

UM11406 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2020. All rights reserved.

User manual Rev. 1.1 — 13 August 2020
COMPANY PUBLIC 597411 9/30




NXP Semiconductors

UM11406

NTAG 5 I’C Cockpit application

STATUSO and STATUS1 registers writeable bits (not grayed ones) can only be written to
0, clearing the related information.

"System reset" button performs software reset of the NTAG 5 IC, thus allowing current

4.2.2

configuration settings being loaded to a new session.

Configuration

"Configuration" tab has different looks according to the register selection.

Status Configuration  Settings I°C configuration NFC configuration  PWM configuration  ALM configuration EH & ED settings  Areas settings
CONFIGO CONFIGT CONFIG2
Read Read
PT_TRAMNSFER_DIR GFIO0_SLEW_RATE
Set IC in standby Write | - = Write = =
SRAM_MAPPING GPIO1_SLEW_RATE
|:| AUTO_STANDBY_MODE_EN ALM_PLM LOCK_BLOCK_COMMAND_SUPPORTED
[] DISABLE_NFC EXTENDED_CCMMANDS_SUPPORTED
SRAM_COPY_EN
ARBITER_MODE
(®) Mormal mode 12C slave Recsiver disabled Receiver diszbled
() SRAM mimor mode 12C master Weak pullup Weak pull-up
() SRAM passthrough mode GPIO/PWM Plain input Plain input
() SRAM PHDC mode Dizabled Weak pull-down Weak pull-down
WDT_CONFIG WDT_ENABLE SYNCH_DATA_BLOCK
Read Read Read
WEFN L8 Wsatch Dog Timer enabled M=By Sl E
Figure 9. "Configuration" tab for "Session registers" selection

"Set IC in standby" button triggers NTAG 5 IC entering in standby mode. Pay attention
that next 1°C request will woken-up the NTAG 5 IC thus this first request will fail because
not acknowledged by NTAG 5 IC.

"ARBITER_MODE" setting from "CONFIG1 register" can only be set if
"SRAM_MAPPING" is enabled. Enabling "SRAM_MAPPING is done setting
"SRAM_ENABLE" bit is set in "CONFIG1" register within "Configuration register" area.

CONFIGD
Read

Write

[] AuTo_STANDEY_MODE_EN
[ Lock_session_REe

[ sram_cory_En

Figure 10.

CONFIGT

[] PT_TRANSFER_DIR
SRAM_ENABLE

[ ALm_PLM

[] EH_ARBITER_MODE_EN

Status Configuration  Settings I2C configuration NFC configuration  PWM configuration  ALM configuration

Read
Wirite

ARBITER_MODE USE_CASE_CONF GPIOD_IN GPIOT_IN
TR (® Nomal mode (®) 12C slave (®) Receiver disabled (®) Receiver disabled
©‘b a () SRAM miror mode () 12C master (O Weak pullup O Weak pull-up
o _"’h ¥ (C) SRAM passthrough mode ) GPIOPWM () Plain input () Plain input

e () SRAM PHDC mode () Dizabled (O Weak pulldown (O Weak pull-down
WDT_CONFIG WDT_ENABLE SYNCH_DATA_BLOCK
Read Read

BEEgy L8 ; [] watch Dog Timer enatled . _> ] :

[ o] ag]n 1M — h ke

"Configuration" tab for "Configuration registers" selection

EH & ED settings Areas settings
CONFIGZ
Read

/| GPIOD_SLEW_RATE
- = Write

GFIO1_SLEW_RATE
LOCK_BLOCK_COMMAND_SUPPORTED
EXTENDED_COMMANDS_SURFORTED

Pay attention that changing "USE_CASE_CONFIG" setting from "CONFIG1" register will
impact NTAG 5 | ’c settings and may prevent (is set to other than "I12C slave") to drive

UM11406 All information provided in this document is subject to legal disclaimers.
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it from NTAG 5 1°C Cockpit anymore until this setting is reset back to "I2C slave" (only
possibility is then via NFC interface).

4.2.3 Settings

"Settings" tab is only valid for "Configuration registers" since the related registers are only
defined for this memory area.

Status Configuration Settings  |2C configuration NFC configuration PWM configuration  ALM configuration EH & ED settings  Areas settings
SRAM_COPY_BYTES B SRAM_CONF_PROT T NFC_LOCK_0 = NFC_LOCK_1 Tl
ea ea e ea
h [] nFc_coNRIG_R 5 [ section 0 not writeable 2 [] section 0 not readable 7
Yhae [ nrc_conmie_w HELE O] sotimad Ry | Wi i o reatanie
AFI 57 0O - [] section 2 not writeable [] section 2 not readable
i B 5 [] section 2 not writeable [] section 2 not readable
h Wite D N D Secticn 4 not writeable D Secticn 4 not readable
DSFID [ 12c_conrFic_r [] section 5 not writeable [] section 5 not readable
Read [1 12c_conFic_w [] Section € not writesble [] section € not readable
h Wite [ section 7 not writeable [] section 8 not writeable
DEV_SEC_CONFIG -
EAS_ID NFC Secur e
S Read Scuity 12C_LOCK_0O o 12C_LOCK_1
h Write 3 D Section 0 not writeable Wit D Secticn 0 not readable Wit
O Plain password [[] section 1 not wiitesble £ [[] section 1 not readable i2
C e Read RFU [] section 2 not writesble [] section 2 not readable
m h St [] section 2 not writeable [] section 2 not readable
i @ B e T |:| Section 4 not writeable |:| Secticn 4 not readable
CH 3 [] section 5 not writeable [] section & not readable
i et o Bres S D Section & not writeable D Secticn & not readable
81h (Writeable) - Write RFU |:| Section 7 not writeable |:| Section 8 not writeable
Figure 11. "Settings" tab

4.2.4 1*C configuration

"I2C configuration" tab has different looks according to the register selection.

Status Configuration Settings I°C configuration  NFC configuration PWM configuration ALM configuration EH & ED settings  Areas seftings

12C_SLAVE_ADDR

Read
7 bits address = 54 | h

12C_SLAVE_CONFIG
-

DISABLE_|2C Virite

[] 12C_s_REFEATED_START
[] 12c_soFT_RESET

12C_WDT_EXFIRED

Figure 12. "I*C configuration" tab for "Session registers” selection

UM11406 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2020. All rights reserved.
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Status Configuration Settings 1°C configuration  NFC configuration PWM configuration

ALM configuration

12C_AUTH_LIMIT

=]

[] 12C_S_REFEATED_START

12C_SLAVE_ADDR EC Key Header
Read Read
7 bits address h Wrte 12C_KH |27h (Not active) v e
12C_SLAVE_CONFIG [2C Authentication Limit Counter
Read Read
Write use 1S Write

Figure 13. "I?*C configuration” tab for "Configuration registers" selection

EH & ED settings Areas settings

4.2.5 NFC configuration
"NFC configuration” tab is only valid for "Configuration registers" since the related
registers are only defined for this memory area.
Status Configuration Settings  I°C configuration NFC configuration  PWM configuration ALM configuration EH & ED settings  Areas seftings
NFC Global Crypto Header MNFC Key Headers MNFC Key Privileges
Read Read Read
<o wae wee JIE- N [
P - . [ write [ write
81h (Writeable/Deactivated) V| NFC_KHO e i
NFC Crypto Configuration Head EM“ Enmw
o Lonfiguration Reader EAS/AFI EAS/AF]
Read =~ MNFC_KH1 |81h (Not active) - ] ool
NFC.COH [ah Uroskes <] |1 neclgp n  erepeiiTiy
- NFC_KP2 NFC_KP3
NFC Authentication Limit Counter = NFC_KH3 E Read E Read
Write Write
MSB LSB . % ‘A
NFC_AUTH_LIMIT h = E ::E: E E:
[] Easiar [ easan
D Crypto Config D Crypto Config
[] Restricted Ares Read [] Restricted Area Read
[[] Restrict=d Area Write [ Restricted Area Wiite
Figure 14. "NFC configuration” tab
"NFC Key Headers" and "NFC Key Privileges" settings can only set if NFC Security
is enabled. "NFC Security" setting is set through "DEV_SEC_CONFIG" register (see
"Settings" tab).
4.2.6 PWM configuration
"PWM configuration" tab has different looks according to the register selection.
UM11406 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2020. All rights reserved.
User manual Rev. 1.1 — 13 August 2020
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Status Configuration Settings  I°C configuration NFC configuration PWM configuration  ALM configuration EH & ED settings  Areas seftings

PWM_GPIO_CONFIGOD PWM_GPIO_CONFIG1
Read Read
cHlo Output 6-bit resolution 6-bit resolution
M Input 8-bit resolution 8-bit resolution
10-bit resolution 10-bit resolution
12-bit resolution 12-bit resolution
GPIO Output
PWM Input PWMO_PRESCALE PWM1_PRESCALE
00b = 00b 5
Low Low PWMO_ON PWM1_ON
High High Mse s Read wss  Lsm Read
T T
Low Low PWMO_OFF PWM1_OFF
. Ms3 LS8 Read MSE  LsB Read
High High

h e o [

Figure 15. "PWM configuration" tab for "Session registers" selection

Status Configuration Settings I°C configuration NFC configuration PWM configuration Al M configuration EH & ED settings  Areas settings

PWM_GPIO_CONFIGD PWM_GPIO_CONFIG1
. Read Read
SCL_GPIO0_PWMO SCL_GPIOD = PWMO_RESOLUTION_CONF  PWM1_RESOLUTION_CONF =
® crio ® Output s ®) 6-bit resolution ®) G-bit resolution iz
O pum O Input O s-bitresolution O 8-bit resolution
SDA_GPIOT_PWMT SDA_GPIOT (O 10-bit resolution O 1D—bft resolutfon
() 12-bit resolution (0 12-bit resolution
® GrPIO (® Output
O pwm O Input PWMO_PRESCALE PWM1_PRESCALE
00b 3 00b 3
SCL_GPIOD_OUT_STATUS
@ Low PWMO_ON PWM1_ON
) High MSE LS8 Read MSE_ LsB Read
h Wite h Wite
SDA_GPIO1_OUT_STATUS
@ Low PWMO_OFF PWM1_OFF
) High MSB 1SR Read MSE 1SR Read

h e o e

Figure 16. "PWM configuration” tab for "Configuration registers" selection

4.2.7 ALM configuration

"ALM configuration" tab has different looks according to the register selection.

Status Configuration Settings 1°C configuration NFC configuration PWM configuration ALM configuration EH & ED settings  Areas settings

ALM_STATUS_REG
SR
FIELD_DIGIT b

Figure 17. "ALM configuration" tab for "Session registers" selection

UM11406 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2020. All rights reserved.
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Status Configuration Settings I2C configuration NFC configuration PWM configuration  ALM configuration  EH & ED settings  Areas settings

ALM_CONF_00 ALM_CONF_01 ALM_LUT
Read Static pl s Read Read
Field detect threshald Write Write ALM_LUT 00 ALM_LUT 01 ALM_LUT 02 ALM_LUT 03 Wite
11111 b
® ssnv b Fn [17]n h
(Y ALM_CONF_D2 ALM_LUT 04 = ALM_LUT 05 ALM_LUT 06 ALM_LUT 07

O FmV b

ALM_LUT 08 ALM LUT 0% ALM_LUT 10 ALM_LUT 11

O ALM_CONF_03 i h h h

PLL track delay

O 89mV
() 98 mV

Read
ALM_LUT 12 ALM_LUT_13  ALM_LUT 14 ALM_LUT 15

e Lol [rfn  [rfn [ rofn

Figure 18. "ALM configuration" tab for "Configuration registers" selection

4.2.8 EH & ED settings

"EH & ED settings" tab has different looks according to the register selection.

Status Configuration Settings 12C configuration NFC configuration PWM configuration  ALM configuration  EH & ED settings  Areas settings

EH_CONFIG ED_CONFIG
Read Read

EH_ENABLE Write
EH_TRIGGER (®) Disable ED (O Stand-by mode
EH_LOAD_OK (O NFC field detect (O WRITE command indication

O PWM O READ command indication

() 12C to NFC pass through (O) Start of command indication

(O) NFC to 12C pass-through (O READ from SYNCH_BLOCK

() Asbiter lock (O) WRITE from SYNCH_BLOCK

O NDEF message TLV length O Software interrupt

ED_INTR_CLEAR_REG

Clear Event Detection pin

Figure 19. "EH & ED settings" tab for "Session registers" selection

"Clear Event Detection pin" button trigger clearing the detection pin.

UM11406 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2020. All rights reserved.
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EH_CONFIG

[] EH_ENaBLE

[] pisABLE_POWER_CHECK

EH_VOUT_|_SEL

@ >04ma
() =06mA
EH_VOUT_V_SEL O >14ma
() >27mh
® 18V @
O 24v O >65ma
O sv () =9ma
RFU ) > 125mA

Read
Write

Status Configuration Settings [*C configuration NFC configuration PWM configuration ALM configuration

ED_CONFIG

(®) Disable ED

(C) NFC field detect

C PWM

(O 12€ to NFC pass-through
(O NFC 1o 12C pass-through
() Asbiter lock

(C) NDEF message TLV length

(O Stand-by mode

(O} WRITE command indication
(O) READ command indication
(O) Start of command indieation
(O} READ from SYNCH_BLOCK
() WRITE from SYNCH_BLOCK
() Software interrupt

Figure 20. "EH & ED settings" tab for "Configuration registers" selection

EH & ED settings Areas settings

Read
Write

4.2.9 Area settings

"Area settings" tab is only valid for "Configuration registers" since the related registers

are only defined for this memory area.

NFC_PP_AREA_OH NFC_PPC
Read
- = Read AREA_O_L
IIII rite (®) not read protectad
PP_AREA_1 © read protected
E Read
MSB _LSB Wiite AREA_0_L
(®) not write protected
() write protected

Read AREA_O_H

@ not read protected
() read protected
Write AREA_0_H

(@) not wite protected
() write protected

Figure 21. "Area settings" tab

Read
Write

Status Configuration Settings |C configuration NFC configuration PWM configuration  ALM configuration

12C_PP

Read

h Write

12C_PPC
Read AREA O L
@ not read protected
() read protected
Write AREA_D_L
(®) not write protected
O wiite protected
Read AREA_O_H
@ not read protected
O read protected
Write AREA_0_H
@ not wite protected
O wiite protected

EH & ED setftings Areas settings

Read
Write

4.3 Logs window

Bottom area of the NTAG 5 1°C Cockpit tool displays logs:

In blue: operation details
In Black: status

stop condition

stop condition

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

In Green: 1°C master data (to NTAG 5), 'S' indicating start condition while 'P' indicates

In Red: I°C slave data (from NTAG 5), 'S' indicating start condition while 'P' indicates
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Log window: 12C>> master / slave Clearlogs

> Reading session register WDT_ENABLE: ~
12C>>5 AB10AG02P
12C>> S AS00 P

= Reading session register SYNCH_BLOCK:
12C>>S AB10A200P
12C>> S A900 P

12C>>5A810A200 P
12C>> S AS00 P

> Writing sessicn register CONFIGOD:
12C>>S AB10A1002128P

> Reading session register CONFIGD:
12C>> 5 AB10AT100P
12C>> 5 A8 28 P

Figure 22. Logs window

More detailed information about I°C interface is given in NTAG 5 data sheet.

4.4 Menu

Additional functionalities are accessible through "Menu" item.

Menu

Memory view
12C commands C co
GPIO commands
Memory dump
Memory load

Factory reset

Figure 23. Menu

441 Memory view

"Memory view" allows displaying and updating NTAG 5 memory. Values are refreshed
while scrolling.

UM11406 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2020. All rights reserved.
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25 MemoryView — *
Address Data (HEX) Data (ASCH)

ESEGB200
0001h 00000000
0002h 28D4D500 [
0003h 2A000000 %
0004h 18F89B64 e |
0005h COF05B64 ..d
0006h 08F&5B64 sd
0007h COF0SB64 e |
0008h 6D057625 myv%
0005h 0C035164 d
000AR DDESB200
000Bh EBEGB200
000Ch 6C3ACH02
0000h ABFODG00
000ER 01000000
000Fh DOEGB200
0010k B43AC502
0011h ASFODE00
0012h 2C751DM s
0013h S4E6B200
0014h 00000000
0015h 00000000
0016h 68E6B200 h...
001 2CEAB2DD
0018h 18CFABE4 ..d
0015 FFFFFFFF
001AR DOFE9B64 ..d
001Bh EBF43064 d
001Ch EBEGB200
0010h BCIACHD2
001ER 00000000
001Fh 60F30503

A

Figure 24. Memory view

I2C commands

"I2C commands" offers possibility to perform read or write memory operations as well as

read or write register.

All information provided in this document is subject to legal disclaimers.
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% 12C commands - O *
READ/WRITE MEMORY
READ MEMORY
SLAVE ADDRESS BLOCK ADDRESS NB BYTES TO READ DATA READ
Read
WRITE MEMORY
SLAVE ADDRESS BLOCK ADDRESS DATA TO WRITE :
[00]o0] [000o0000 Write
READ/WRITE REGISTER
READ REGISTER
SLAVE ADDRESS  REGISTER ADDRESS REGISTER BLOCK REGISTER VALUE
e ]
WRITE MEMORY
SLAVE ADDRESS REGISTER ADDRESS REGISTER BLOCK MASK REGISTER VALUE .
s

Figure 25. I’C commands

"READ/WRITE REGISTER" operations are reserved to "Session registers" (from 10A0h
to 10AFh in Configuration memory). Reading or writing "Configuration registers" (from

1000h to 109Fh in Configuration memory) must be done via "READ/WRITE MEMORY"
operations.

443

Memory dump

"Memory dump" offers possibility to read out NTAG 5 memory and store it to a file.

%, Memory dump

Select dump file ...

User memory
Configuration registers

Session registers

Logs
O ON

Dump NTAG 5 memory

@ OFF

Figure 26. Memory dump

Output file content looks like this:

UM11406
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Ntagt memory dump from 2020-84-28-12:12

User memory:

eeeeh : FF FF FF FF
Beelh : FF FF FF FF
eee2h : FF FF FF FF
eea3h : FF FF FF FF
eeedh : FF FF FF FF

@1FEh : FF FF FF FF

Configuration registers:
leeeh : 0@ @0 08 oo
leelh : @@ @e ee oe
16e2h : 0@ @0 08 ee
1ee3h : 08 60 08 /e
leedh : @@ @ 00 oo

1689%9h : @0 6@ ee e

Session registers:

18Aeh : 82 C4 @0 ee
18Alh : @8 62 @F ee
18A2h : @0 00 00 68
18ASh : @0 o2 o oe
fleash : @@ ee oo ee
18A5h : 88 90 88 e
18A6h : 48 @3 00 @@
18A7h : @0 @ 08 oe
10A8h : @0 o8 00 oe
18ASh : 54 €@ 60 ee
16AAh : @0 00 00 68
18ABh : @0 o2 0 oe
18ACh : @0 oo o4 oe
18ADh : 88 908 88 e

Figure 27. Memory dump output file content

4.4.4 Memory load

"Memory load" offers possibility to load NTAG 5 memory from data contained in a file.

5 Memory load — O x

Select load file .. | |

Logs

D ON (@ OFF

User memory

Configuration registers

Load NTAG 5 memory

Figure 28. Memory load

The input file must be formatted following below definition for each line (one memory
block of 4 bytes per line):

UM11406 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2020. All rights reserved.
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VVVVh : WW XX YY 77z where VVVVh is the memory block base address (in
hexadecimal) and WW XX YY ZZ respective values (in hexadecimal) of the memory
block.

Forexample: 1041h : 1F 1F 17 14 triggers writing values Ox1F1F1714 at
memory address 104 1h (settings ALM_LUT_00, ALM_LUT_01, ALM_LUT_02 and
ALM_LUT_03).

File obtained from "Memory dump" operation (see "Memory dump") can be used as input
to "Memory load" operation.

It is not possible to load content to "Session registers” area (from 10A0h to 10AFh in
Configuration memory) via "Memory Load" operation.

Factory reset

"Factory reset" allows applying default configuration to NTAG 5.

The default configuration is only applied after confirmation from user.

MTAG 5 I*C Cockpit confirmation *

o Yau are on the way to reset NTAG 5 to factory default state.

Do you want to confirm the Factory reset operation 7

Cancel

Figure 29. Factory reset

Pay attention that this is done considering the limitation of register access rights
(according to the current configuration some registers may not be writeable).
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NTAG 5 I’C Cockpit application

UM11406

5.1

Other USB-I2C bridge

NTAG 5 I°C Cockpit tool can be used with another setup than the one described in
chapter Hardware setup. It requires porting USB-I2C bridge implementation to this
different environment.

The NTAG 5 I°C Cockpit tool interfaces to USB-12C bridge via VCOM port. The related
USB Device instance path shall contain "USB\VID_1FC9&PID_0083" string.

Frame interface definition is then defined as described in below table:

Table 2. NTAG 51°C Cockpit to USB-12C bridge frame definition

Frame size I>’C address Nb bytes Bytes to write Nb bytes
(7 bits) to write (N) to read (M)
1 byte 1 byte 1 byte N bytes 1 byte

Table 3. USB-12C bridge to NTAG 5 I’c Cockpit frame definition

Frame size

Status

Bytes read

1 byte

1 byte

M bytes

Table 4. USB-I12C bridge to NTAG 5 I’c Cockpit frame status definition

Status value Status information
0x00 Success
0x01 USB communication error
0x02 I2C address error
0x03 [?*C communication error

The USB-12C bridge interface also offers possibility to drive MCU GPIO, purpose is
providing access to ED and HPD pin functionality.

Frame interface definition is similar to 1°C communication, except that 2" byte (7 bits e

address byte) must be set to FFh:

Table 5. NTAG 5 I°C Cockpit to USB-I12C bridge frame definition for GPIO access

Frame size OxFF Port Nb Pin Nb Direction Pin state
(0 = input, (only if
1 = output) output)

1 byte 1 byte 1 byte 1 byte 1 byte 1 byte (if
Direction
is output,

else empty)

Table 6. USB-12C bridge to NTAG 5 1’c Cockpit frame definition for GPIO access

Frame size

Status

Pin state (only if input)

1 byte

1 byte

1 byte (if Direction is input, else empty)
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Table 7. USB-12C bridge to NTAG 5 I’c Cockpit frame status definition for GPIO access

Status value Status information

0x00

0x01 USB communication error

The reference implementation of this USB-12C bridge on NXP's MCU LPC11U37H is
provided as part of [SW6090] delivery available from [NTAG 5 development kit] webpage.

Other NTAG 5 board

It is possible to reuse USB-I12C bridge detailed in chapter Section 3.1.1 to drive NTAG 5
IC from another board than NTAG 5 demo kit depicted in chapter Section 3.1.2.

To do this, following connections between [OM13074 LPCXpresso board] and NTAG 5

IC must be insured:

Table 8. NTAG 5 connections to USB-I2C bridge

Signal OM13074 LPCXpresso board NTAG 5 IC pins
12C_SCL Arduino connector J1 pin #1 SCL pin #7
12C_SDA Arduino connector J1 pin #2 SDA pin #6
Power supply Arduino connector J7 pin #4 (+3.3 V) VCC pin #9
or Arduino connector J7 pin #5 (+5 V)
Event detection Arduino connector J2 pin #5 ED pin #8
Hard Power Down Arduino connector J2 pin #6 HPD pin #10
Ground Arduino connector J7 pin #6 or GND pin #1
#7 or Arduino connector J1 pin #4
UM11406 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2020. All rights reserved.
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6 Troubleshooting

6.1 Not able to flash OM13074 LPCXpresso board

In case of issue during flashing of USB-I12C bridge firmware to OM13074 LPCXpresso
board, refer to the support information in [OM13074 LPCXpresso board].

6.2 USB-I2C bridge not found

While starting NTAG 5 1’c Cockpit tool, in case following issue appears:

X

NTAG 5

¥ NTAG 5 FC Cockpit v1.1

Il No USB-I12C bridge device found on COM ports !!!
Cannot found USB-I2C bridge on USB controller

Verify USB-12C bridge is connected over USB

Connection to NTAG 5 failed

Figure 30. Error USB-12C bridge not found

If [OM13074 LPCXpresso board] RGB LED is not lighted GREEN, it indicates USB-12C
bridge is not properly detected by the USB controller device:

¢ Make sure SW6 switch on [OM2NTx5332 board] is set to either "1.8_3.3V" or "5V"
selection (by default boards are delivered with SW6 switch kept in the "middle"
selection)

¢ In case of OM2NTA5332 board, make sure SW7 switch is set to "Arduino supply"
selection (position "1-3")

UM11406 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2020. All rights reserved.
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* refer to chapter USB-I12C bridge to reflash the [OM13074 LPCXpresso board]

6.3 Virtual COM port already open

UM11406

6.4

While starting NTAG 5 1’c Cockpit tool, in case following issue appears:

X

¥ NTAG 5 FC Cockpit v1.1

Il No USB-I12C bridge device found on COM poris !
Cannot Open VCOM port

Verify VCOM port is not already opened by another application

Connection to NTAG 5 failed

Figure 31. Error COM port already open

It indicates that USB-I12C bridge board has been detected on USB but related Virtual
COM port is already open:

* Verify that no other instance of NTAG 5 1’c Cockpit is running
» Check that no other application has an open channel to the USB-I12C bridge-related
COM port.

NTAG 5 not found

While starting NTAG 5 1’c Cockpit tool, in case following issue appears:
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X

¥ NTAG 5 FC Cockpit v1.1

I No NTAG 5 device connected !!!
Cannot found NTAG 5 on 12C bus

Verify NTAG 5 is powered up and set in "12C slave” mode

Connection to NTAG 5 failed

Figure 32. Error NTAG 5 not found

It indicates NTAG 5 is not properly answering on I°C interface, whatever the I°C slave
address (NTAG 5 1’c Cockpit tool scans all possible address from Oh to 7Fh):

* Verify that NTAG 5 IC is properly configured in 1°C slave mode (refer to
"USE_CASE_CONF" field of "CONFIG_1" NTAG 5 configuration byte)
e Check that NTAG 5 is properly supplied (verify [OM2NTx5332 board] switches setting)

Any other issue
For any other issue, refer to [NFC support].
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8.1 Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in madifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

8.2 Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not

give any representations or warranties, expressed or implied, as to the
accuracy or completeness of such information and shall have no liability
for the consequences of use of such information. NXP Semiconductors
takes no responsibility for the content in this document if provided by an
information source outside of NXP Semiconductors. In no event shall NXP
Semiconductors be liable for any indirect, incidental, punitive, special or
consequential damages (including - without limitation - lost profits, lost
savings, business interruption, costs related to the removal or replacement
of any products or rework charges) whether or not such damages are based
on tort (including negligence), warranty, breach of contract or any other
legal theory. Notwithstanding any damages that customer might incur for
any reason whatsoever, NXP Semiconductors’ aggregate and cumulative
liability towards customer for the products described herein shall be limited
in accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’'s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes
no representation or warranty that such applications will be suitable

for the specified use without further testing or modification. Customers

are responsible for the design and operation of their applications and
products using NXP Semiconductors products, and NXP Semiconductors
accepts no liability for any assistance with applications or customer product
design. It is customer’s sole responsibility to determine whether the NXP
Semiconductors product is suitable and fit for the customer’s applications
and products planned, as well as for the planned application and use of
customer’s third party customer(s). Customers should provide appropriate
design and operating safeguards to minimize the risks associated with
their applications and products. NXP Semiconductors does not accept any
liability related to any default, damage, costs or problem which is based
on any weakness or default in the customer’s applications or products, or
the application or use by customer’s third party customer(s). Customer is
responsible for doing all necessary testing for the customer’s applications
and products using NXP Semiconductors products in order to avoid a
default of the applications and the products or of the application or use by
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customer’s third party customer(s). NXP does not accept any liability in this
respect.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Evaluation products — This product is provided on an “as is” and “with all
faults” basis for evaluation purposes only. NXP Semiconductors, its affiliates
and their suppliers expressly disclaim all warranties, whether express,
implied or statutory, including but not limited to the implied warranties of
non-infringement, merchantability and fitness for a particular purpose. The
entire risk as to the quality, or arising out of the use or performance, of this
product remains with customer. In no event shall NXP Semiconductors, its
affiliates or their suppliers be liable to customer for any special, indirect,
consequential, punitive or incidental damages (including without limitation
damages for loss of business, business interruption, loss of use, loss of
data or information, and the like) arising out the use of or inability to use
the product, whether or not based on tort (including negligence), strict
liability, breach of contract, breach of warranty or any other theory, even if
advised of the possibility of such damages. Notwithstanding any damages
that customer might incur for any reason whatsoever (including without
limitation, all damages referenced above and all direct or general damages),
the entire liability of NXP Semiconductors, its affiliates and their suppliers
and customer’s exclusive remedy for all of the foregoing shall be limited to
actual damages incurred by customer based on reasonable reliance up to
the greater of the amount actually paid by customer for the product or five
dollars (US$5.00). The foregoing limitations, exclusions and disclaimers
shall apply to the maximum extent permitted by applicable law, even if any
remedy fails of its essential purpose.

Translations — A non-English (translated) version of a document is for
reference only. The English version shall prevail in case of any discrepancy
between the translated and English versions.

Security — While NXP Semiconductors has implemented advanced
security features, all products may be subject to unidentified vulnerabilities.
Customers are responsible for the design and operation of their applications
and products to reduce the effect of these vulnerabilities on customer’s
applications and products, and NXP Semiconductors accepts no liability for
any vulnerability that is discovered. Customers should implement appropriate
design and operating safeguards to minimize the risks associated with their
applications and products.

8.3 Licenses

Purchase of NXP ICs with NFC technology

Purchase of an NXP Semiconductors IC that complies with one of the
Near Field Communication (NFC) standards ISO/IEC 18092 and ISO/
IEC 21481 does not convey an implied license under any patent right
infringed by implementation of any of those standards. Purchase of NXP
Semiconductors IC does not include a license to any NXP patent (or other
IP right) covering combinations of those products with other products,
whether hardware or software.

8.4 Trademarks

Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.

I’C-bus — logo is a trademark of NXP B.V.
NTAG — is a trademark of NXP B.V.
NXP — wordmark and logo are trademarks of NXP B.V.
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