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Quick Start Guide

STM32Cube function pack for IoT node with dynamic
NFC tag, environmental and motion sensors
(FP-SNS-SMARTAG1)

Version 1.5 (July 12, 2021)
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1- Hardware and Software overview




NFC Dynamic Tag sensor node evaluation board (STEVAL-SMARTAG1)

- STEVAL-SMARTAGL1 is a flexible NFC Tracker evaluation board with sensors includes a comprehensive software library
and a sample application to monitor and log sensor data over NFC from an Android or iOS device. Ultra-low power
sensor node evaluation board mounts an ST25DV NFC Tag, an STM32L0 ARM Cortex M0+, environment sensors
(temperature, humidity and pressure) and motion (accelerometer) sensor.

« The evaluation board features NFC harvesting to supply power and a battery cradle for a CR2032 battery.
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Key Product on board

ST25DV64K dynamic NFC tag solution based on 64K-bit (8K-Byte) EEPROM and with I2C interface, Fast Transfer Mode and
Energy Harvesting features

STM32L031K6 ultra-low-power ARM Cortex-MO+ MCU running at 32 MHz with 32-Kbytes Flash and 8-Kbytes RAM
LIS2DW12 ultra-low-power high-performance three-axis linear accelerometer

LPS22HB ultra-compact piezo-resistive absolute pressure sensor which functions as a digital output barometer: 260-1260 hPa

HTS221 capacitive digital sensor for relative humidity and temperature

STLQO15 low drop linear regulator power management /
CR2032 Battery powered (not included)
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Software Description

*  FP-SNS-SMARTAG1 is an STM32Cube function pack which allows you to read the motion F P'S N S'S MARTAG 1

and environmental sensor data on your 10T node via an NFC enabled reader such as a

mobile phone or a tablet. The package supports energy harvesting (enabled by NFC) and SOftware Ove rview

battery-operated use cases.

*  This software, together with the suggested combination of STM32 and ST devices can be
used, for example, to develop tracking, cold chain, medical, smart sensing, and smart
home, city and building applications.

*  The software runs on an ultra-low power STM32L0 microcontroller and includes Product
summary drivers for the Dynamic NFC tag and for the motion and environmental sensors. Overall Software Architecture
*  You can register the NFC Sensor Tag node on the DSH-ASSETRACKING web application

for asset tracking that stores and monitors on-board sensor data as well as the Application FP-SNS-SMARTAG1

geolocalization of the smartphone used to read the 10T node data. _

Key features Hardware STM32Cube Hardware Abstraction Layer(HAL)

Abstraction

+  Complete firmware to access data from an IoT node with dynamic NFC tag, environmental
and motion sensors

* Ultra-low power operations, with support of both energy harvesting and battery-operated

use cases
Hardware STEVAL-SMARTAG1 evaluation board

«  Compatible, in single-shot mode only, with the ST NFC Sensor application for Android/iOS,
to read and display sensor data

Compatible with the ST Asset Tracking application for Android/iOS for reading data logs \

from the NFC tag and for sending them to the DSH-ASSETRACKING cloud-based
dashboard

«  Sample implementation available for the STEVAL-SMARTAGL1 evaluation board
. Easy portability across different MCU families thanks to STM32Cube Latest info available at www.st.com
*  Free user-friendly license term FP-IND-SMARTAG1
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2- Setup and demo examples




Setup & Demo Examples

* STSW-LINKOO9
« ST-LINK/V2-1 USB driver

« STSW-LINKOO7
» ST-LINK/V2-1 firmware upgrade

* FP-SNS-SMARTAG1

« Copy the .zip file content into a folder on your PC. The package will contain source code example
(Kelil, IAR, STM32CubelDE) based only on STEVAL-SMARTAG1

« ST Asset Tracking and ST NFC Sensor (for single-shot mode only) applications for
Android/iOS available from Google Store / iTunes

Lys 7
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https://play.google.com/store/apps/details?id=com.st.smartTag
https://itunes.apple.com/us/app/st-smartag/id1377274569?mt=8&ign-mpt=uo%3D4

2.1- Setup Overview: STEVAL-

SMARTAGI1 evaluation boards




Setup Overview
HW prerequisites and setup with ST NFC SensorTag (1/2)

 1x ST NFC SensorTag kit (STEVAL-SMARTAG1)
* Itincludes SWD connector with a 6pin flat

654321

* 1x Android™ or iOS™ device with ST Asset Tracking
and ST NFC Sensor apps installed

 1x PC with Windows 7 and above

* 1x STM32-Nucleo or ST-Link programmer

 1x USB type Ato Mini-B USB cable for the ST-Link

1 - RED (VDD)

2 - GREEN (SWCLK)

3 - BLACK (GND)

4 - YELLOW (SWIO)

5 — ORANGE (NRST)

6 — BLUE (USART2_TX)

Mini USB ST NFC Dynamic Tag sensor node evaluation board
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Setup Overview
HW prerequisites and setup with ST NFC SensorTag (2/2)

* In order to program the board you need to connect an external ST-Link to the
SWD connector on the cradles with a 6pin flat cable or directly.

 The easiest way is to get an STM32-Nucleo board which includes an ST-Link
V2.1 programmer

» Be sure that CN2 Jumpers are OFF and connect your STM32 Nucleo board to
the ST NFC SensorTag through the provided cable paying attention to the
polarity of the connectors. Pin 1 can be identified by a little circle on the PCB ~
silkscreen (STM32 Nucleo and ST NFC SensorTag board). SWD connections with 6-pin flat cable

CN2

Remove
Jumpers

SWD

(Pin1)

i ] BRE 0
b 5 o
- - 02|
i o
www.st.com /stm32nucle -
’ l NOTE

life.augmented The battery must be present in order to use the ST-Link features (programming, debugging and serial communication)




Setup Overview
Start coding In just a few minutes

r www.st.com/stm32ode

life.augmented FP-SNS-SMARTAG1 package structure

Mame
(3

2~

> . _htmresc
Select Function Pack: Documentation
FP-SNS-SMARTAG1 Download & unpack ; Docs
/ Drivers ) BSP, HAL and drivers
! Projects ) Application example for Nucleo
% package.}:r‘m and STEVAL

a Release_Motes.html 9

Android™/iOS™ smartphone with ST

Asset Tracking and ST NFC Sensor _
applications @ . \Projects\STM32L031K6-SmarTagl\Examples\SmarTag1l

Use the pre-compiled binaries for registering your device, or alternative
re-compile the code adding your device certificate

s @ S]KEIL ©IAR © o<
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FP-SNS-SMARTAGL1 for STEVAL-SMARTAGL1

Tera Term: Serial port setup
T COMS5 - Tera Term VT X —
File Edit Setup Control Window Help Port: |COM1] " 0K
UART Initialized
§TMicroelectronics FP-BNS-SMARTAGL: Baud rate: 9600 v
Uersi —_—
Data: |8 bit - ‘ Cancel ‘
13 2821 12:89:58 C(IARD> S ——
After the RESET you could fover On HFC Parity: Inone -
see the initialization phase [rorteu 11 SoEETIOstvese e
p NDEF Extewnal record for saving log data Stop: |] bit v‘ ‘ Help ‘
Read Mew Config: Sec=60 LogMode=1 EnahleFlags=Bx3f .
Configuration Present on NFC Flow control: |n0ne "
Init RIC
Set NFC Behavior
Set WakelUp timer Transmit delay
5 sec before autostart in default config
fAutoStart 0 msecichar 0 mseciline
—» Save Sync Event: Sample #1
After autostart the sensor
—» Save Sync Event: Sample #2

data are logged

These messages are written
when getting (before) and
removing (after) the
smartphone from the NFC
tag. In particular, the new
config is written if a new one
it is set. After the sensor
data are logged (Sync and
Async events).

—> Save Sync Event: Sample #3
-> Save Sync Event: Sample #4
NFC FIELD_RISING
NFC FIELD_RISING
NFC FIELD_RISING
NFC FIELD_RISING
NFC FIELD_FALLING
Read New Config: Sec=68 LogMode=3 EnableFlags=Bx3f

Init Accelerometer Events
fice_Th_Max= 1824 HakelUpTHS= 4

-> Save Sync Event with TH: Sample #1
Async Event Detected:

6D Orientation= 3

AccEventUmax= 1280
—> Save Async Event: Sample
fAsync Event Detected:

D Orientation= 2

AccEventUmax= 1280
—> Save Async Event: Sample
Async Event Detected:

6D Orientation= %5

AccEventUmax= 1280

-> Bave Async Event: Sample

fAsync Event Detected:
6D Orientation= 2
AccEventUmax= 1824

—> Save Async Event: Sample

Setup Overview

Configure the serial line monitor (speed, LF)

NOTE

For having the UART functionality on to STEVAL-SMARTAGL1 board, it is necessary:

- To recompile the code uncommenting the line

/[#define SMARTAG_ENABLE_PRINTF

on file: Projects\STM32L031K6-SmarTagl\Examples\SmarTag1\Inc\SMARTAG1_config.h
- To connect the BLUE (USART2_TX) cable to the RX pin on the STM32 Nucleo board

12

r Serial line monitor for STEVAL-SMARTAG1 board
’ l NOTE

life.augmented UART is not available on STEVAL-SMARTAGL. using binary generated by System Workbench for STM32 (due to flash size constraints)




2.3- Demo Examples: ST Asset Tracking

Application Overview




Demo Examples
ST Asset Tracking Application for Android/iOS (1/2)

< ST Asset Tracking & ST Asset Tracking < ST Asset Tracking

4

NFC Tag Info NFC Tag Info
1d:5CED4304002702E0 1d:5CED4304002702E0
Humidity
Sampling options Sampling options
~ Ssampling interval(m) ——————————————————— sampling interval(m) Enable
: ‘ :
Min (%RH) Max (%RH)
Log only out of range [min, max] and Log only out of range [min, max] and
D accelerometer events accelerometer events 40 50

(] Force logging of one sample Enable/Disable the data to be logged [ Force logging of one sample
Note: change of settings will erase saved data Note: change of settings will erase saved data = Accelerometer
(@) Sensors to monitor: Sensors to monitor: = Enable
 —_ Enable/Disable the
(n Pressure Pressure
hdd l l - Max(mg) ) accelerometer events
Q = = Enable 1024
> i A The value will be aproximated 1o be
Writes the new settings Min (mbar) Max (mbar) — multiple of 256 mG
U / Temperature 900 1100 ‘ Orientation Events
9 Enable / Wake Up Events
C / Temperature
o w o - ~ o - ~
< Settings Min/Max Data S g5 Min/Max Data Settings Min/Max Data
Settings

Settings: log only out of range and accelerometer events

« Settings: it is open when getting the smartphone near the NFC tag

+ the data to be logged can be selected (Pressure, Temperature, Humidity and Vibration) together with the time interval.

+ In addition to the default mode, there are two different logging mode that can be chosen:

* Log only out of range [min, max] and accelerometer events:
« the selected data will be logged only if a minimum or maximum threshold value will be matched (sync events).
+ logging only if a wake up or change of orientation events occurs if enabled (async events)

- Forcelogging of one sample:

« the current value of the selected data will be logged, after that the data logging re-starts with the previous

Lys
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€ ST Asset Tracking

SENSOR PLOTS EVENTS
Pressure
1,140
— 1110
]
D 1080
T 1050
=
é 1,020 o
o ge 8
C 960
o 12:49 13:.40 14:30 1519 16:09
- —
(7p) [ SHOW DETAILS
| -
> Humidity
100
_: _m
o : f
[l = 60 R °
S = %M?m-.:
£
2 40
c 5
=
< T 2
o
12:49 13:40 14:30 1519 16:09
Q - ~
Settings Min/Max Data
Data: Sensor plot
- Data:
ala.

* Sensor Plot:

Demo Examples

ST Asset Tracking Application for Android/iOS (2/2)

Plot details
12:49:36 - 11/02: 50 %RH

12:48:36 - 11/02: 49 %RH

12:47:37-11/02: 50 %RH

12:46:36 - 11/02: 50 %RH

12:45:37 - 11/02: 50 %RH

12:44:37 - 11/02: 50 %RH

12:43:36 - 11/02: 49 %RH

12:41:36 - 11/02: 48 %RH

12:40:36 - 11/02: 46 %RH

12:39:36 - 11/02: 54 %RH

12:35:25-11/02: 56 %RH

12:34:05-11/02: 56 %RH

Data: Sensor plot details

€ ST Asset Tracking

SENSOR PLOTS EVENTS

Event: ORIENTATION
\T Vibration: 1024 mG

08:26:01 11/Feb

Event: ORIENTATION
\—T' Vibration: 1024 mG

08:26:04 11/Feb

Event: ORIENTATION
\_T' Vibration: 1024 mG

08:26:05 11/Feb

Y Event: ORIENTATION
— Vibration: m
\ brati 280 mG

08:26:08 11/Feb

= Event: WAKE_UP
— Vibration: 11264 mG

08:26:09 11/Feb

a Event: WAKE_UP
— Vibration: 2816 mG

e 3 -

Settings Min/Max

Data: Events

* the plots of the selected data for the logging are shown.

+ for any plot, when selecting “SHOW DETAILS” the values of the logged data are shown

* Events:

Data

€ ST Asset Tracking

Max: 49  %RH

17:44:33
10/Feb/21

48 %RH

17:4521
10/Feb/21

‘ o
Max:
17:44:33
N 10/Feb/21
N, \\
B
Min 28 °C

17:4521
10/Feb/21

31 °C

Max: 1013.0 mbar

17:45:21
10/Feb/21

Min 1003.5 mbar

(-

17:44:33
10/Feb/21

o - ~

Settings Min/Max Data

Min/Max

+ if the "Log only out of range" option has been selected, the accelerometer events are shown, in case they have occurred.

ﬁ + Min/Max:

life.augmented

* shows the maximum and minimum value obtained during the data logging of the selected data.
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2.3- Demo Examples: ST NFC Sensor

Application Overview




Demo Examples
ST NFC Sensor Application for Android/iIOS

ST NFC Sensor : ST NFC Sensor : ST NFC Sensor RN | &  Single Shot Preference
STEVAL-SMARTAG1 Temperature Humidity Temperature Single Shot

@gy harvesting time
Energy harvesting time

&

CANCEL

c
Q
e VIEW INFO & 200 °C 46.0 %RH 200 °C 46.0 %RH
(5
> Read data Pressure Accelerometer Pressure Accelerometer
U Brings the board to the phone to read the data.
» — This is an “"energy harvesting” feature.
o 1 2 a
S
b Reading data l:\\ l:\\
S ,l, - ™ ,l, o™ B E Done
< L e’ AN L e’ AN ; 3 9
1000.8 mbar 10240 mg 1000.8 mbar 10240 mg O
Reading Single Shot Data Single Shot Data Single Shot Settings

- Single Shot (only in case the battery is not inserted):
« the current values of the data are read in energy harvesting mode from the tag and then displayed
+ with the single shot setting the energy harvesting time can be changed

K’[ 17
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2.4- Demo Examples: Using the Asset

Tracking Web Dashboard




Demo Examples

Visit the home page of the DSH-ASSETRACKING dashboard on ST site for information and web dashboard
URL (Link), or go Go to DSH-ASSETRACKING dashboard URL at https://dsh-assetracking.st.com/#/home

ASSET-TRACKING PLATFORM

Dashboard and Device Management

1. Register and configure your 2. Look at your devices telemetry

connectivity capability. received by devices.

3. Analyze the events detected by
your devices localization

Select one or more device and the window time Select one or more device and the window time
interested in, and then visualize events received by interested in, and then visualize geo-position data
devices. received by devices.

4. Monitor your device on their geo

O
=
X
g
-
Ll
N
7p)
<
L
72}
(]

deVIces _ Se'ea A devx:e e
Follow this 1o register a new device based on its interesied in, and then visualize telemetry data

5. Set and detect geofencing events

Select one or more device and draw an area on map
in order to enable tracking of geofence events raised
by devices

Kys
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https://dsh-assetracking.st.com/#/home

Demo Examples
Using the Asset Tracking Web Dashboard (2/6)

* Provide your username and password:
Select login and click GO button

ASSET-TRACKING PLATFORM

Dashboard and Device Management

DSH-ASSETRACKING

K’[ 20
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Demo Examples
Using the Asset Tracking Web Dashboard (3/6)

« Adding new the device:

........................

© New device

WiFi
O LTE - Cellular
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Demo Examples

« Select the device you want to monitor :

O T salvatore curti@st.com

= & Devices

MAHOME {@DEVICES L TELEMETRY F EVENTs [Pmar Q@ GEOFENCE XESETTINGS @Howto S

Q T salvatore curti@st com ‘Yl

Sal
& 5CED ] = # Devices

NFC

AHoME  @oevices L TELEMETRY R EveEnts  [Jmar  Qoeorence  EseTTiNGs  @Howto  Sliosout

al

Salvo_Smartag1
S5CED4304002702E0

e e

Connectivity

HUMDITY
68

Last Activity 2 Minute(S) Ago

Thu Feb 11 2021 08:32:33 GMT+0100 (Central European Standard Time)

¥ LastEvents ¥ Last Position e

oy

@) Quick_Start_Guid..pptx A

Leaflet

N /4 22
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« Selecting telemetry:

= 1k Telemetry

MAHOME  {BFDEVICES

Salvo_Smartag1

1 Humidity

49

48

[slfe]

47

46

Lys
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1l TELEMETRY

¥ Events

Demo Examples

+ sawatore curti@st.com + Select the device you
. want to monitor.

Ivar  QPceorence  LPseTTNGs @HowTo  FlLocouT

« Select desired telemetry
data to display

, e Choose the amount of
- (> ) | data to display

Salvo_Smartag1 ‘ ° Se|eCt Play Button

p? 9% ? 0% ®% 9% @ 0% 0% T a0 of e® e? 0% e 0% 0% % ¥ 2% p® 0% 0% 1% % 0% 0% a® a¥ o % 0? e? a0

Humidity data displayed
23



Register device from ST Asset Tracking Application and upload the data on cloud:

Sync cloud Data

Do you want to upload the data on
cloud?

Lys
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Cloud Sync

$

&7  Signin with MyST

Welcome back!

Enter your e-mail address and password to login
your myST user.

E-mail address

Password

Remember me on this computer.

Demo Examples
Using the Asset Tracking Web Dashboard (6/6)

Asset Tracking Cloud Asset Tracking Cloud € ST Asset Tracking

Device ID: 5CED4304002702E0

Device already registered
Uploading data will start soon...

Device name

REGISTER DEVICE

Upload Data...

SENSOR PLOTS EVENTS

Pressure

Pressure (mBar)
=
g

12:49 13:40 14:30 1519 16:09
() SHOW DETAILS
Humidity
100
— BO
: fl
# e P% o
S %mcm
£
2 a
B
2
T =z
DM
12:49 16:09
¢ haad ~
Settings Min/Max Data
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3- Documents & Related Resources




Documents and related resources (1/2) I

All documents are available in the RESOURCES tab of the related products webpage

FP-SNS-SMARTAG1

 DB3553: STM32Cube function pack for loT node with dynamic NFC tag, environmental and motion sensors for STM32Cube — data brief

*  UM2389: Getting started with the FP-SNS-SMARTAG1 dynamic NFC tag, environmental and motion sensors for STM32Cube — user manual
Software setup file

STEVAL-SMARTAGL1
Gerber files, BOM, Schematic
+ DB3533: NFC Dynamic Tag sensor node evaluation board— data brief

DSH-ASSETRACKING
+ DB4207: Cloud Amazon-based web application for asset tracking — data brief

STNFCSensor
+ DB3666: NFC Sensor TAG mobile application — data brief

STAssetTracking
+ DB3951: ST Asset Tracking app to configure a Sigfox node based on the FP-ATR-SIGFOX1 function pack 3.0 — data brief

‘Yl Consult www.st.com for the complete list -
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4- STM32 Open Development

Environment: Overview




STM32 Open Development Environment
Fast, affordable Prototyping and Development

* The STM32 Open Development Environment (STM32 ODE) is an open, flexible, easy, and affordable way
to develop innovative devices and applications based on the STM32 32-bit microcontroller family combined
with other state-of-the-art ST components connected via expansion boards. It enables fast prototyping with
leading-edge components that can quickly be transformed into final designs

STM32 Nucleo
expansion boards
(X-NUCLEO)

STM32Cube
development software

@¥®» sTM32 Open

‘ S Development
. Environment

development boards

STM32Cube
expansion software
(X-CUBE)

Function Packs
(FP)

For further information, please visit www.st.com/stm32ode

STM32 Nucleo

Lys
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http://www.st.com/stm32ode

Thank you
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