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Quick Start Guide

STM32Cube function pack for loT node with BLE
connectivity, environmental and motion sensors
(FP-SNS-MOTENV1)

Version 3.2 (September 16, 2025)
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1- Hardware and Software overview




Hardware Overview

Sample implementations are available for STM32 Nucleo development boards plugged on STM32 Nucleo
expansion boards:

» NUCLEO-U575Z1-Q (or NUCLEO-F401RE or NUCLEO-L476RG or NUCLEO-LOS3R8) + X-NUCLEO-
BNRG2A1 + X-NUCLEO-IKS4A1

Ky 1

life.augmented



Motion MEMS and environmental sensors expansion board

~

ST Morpho connectors

Arduino UNO R3 connectors

e The X-NUCLEO-IKS4A1 is a motion MEMS and environmental sensor evaluation
board system.

1

* This expansion board allows application development with features like Sensor
HUB,camera module integration and QVAR touch/ swipe gestures.
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* It is compatible with the Arduino UNO R3 connector layout, and is designed around
ST’s latest sensors.

Key Product on board

LMS6DSO161S: MEMS 3D accelerometer (£2/+4/+8/+16 g) + 3D gyroscope
(£125/2£250/£500/£1000/£2000 dps) with ISPU (Intelligent Processing

LIS2MDL: MEMS 3D magnetometer (50 gauss)

LIS2DUXS12: Ultra low-power MEMS 3D accelerometer (+2/+4/+8/+16 g) with Qvar,
Al, & anti-aliasing

LPS22DF: Low-power and high-precision MEMS pressure sensor, 260-1260 hPa
absolute digital output barometer

SHT40AD1B: humidity sensor from Sensirion
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STTS22H: Low-voltage, ultralow-power, 0.5 °C accuracy temperature sensor (—40 °C
to +125 °C)

LSM6DSV16X: MEMS 3D accelerometer (£2/+4/+8/+16 g) + 3D gyroscope Quvar electrode l

(+125/+£250/+500/+1000/+£2000/+4000 dps) with embedded sensor fusion, Al, Qvar connectors IR sensor DIL24
industrial connector connector

"l \ Inertial + environmental sensors / 5
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Motion MEMS and environmental sensors expansion board
Hardware Overview (2/5)

X-NUCLEO-IKS4A1 Hardware Description (2/2)

Top view Bottom view
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DIL24 + humidity sensor Detachable Qvar electrode Latest info available at www.st.com
"l INT selelctor 12C bus + Qvar enable X-NUCLEO-IKS4A1
selector
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Bluetooth Low Energy Expansion Board

/ Arduino UNO R3 connector \

* The X-NUCLEO-BNRG2A1 is a Bluetooth Low Energy (BLE) evaluation
and development board system, designed around ST's BLUENRG-M2SP
Bluetooth Low Energy module based on BlueNRG-2.

« The BlueNRG-2 processor hosted in the BLUENRG-M2SP module

e

communicates with the STM32 microcontroller, hosted on the Nucleo =
development board, through an SPI link available on the Arduino UNO | = A @010

R71

o o

R3 connector.

R117(
Re1|
RE3
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Key Product on board

+ BLUENRG-M2SP Bluetooth Low Energy, FCC and IC certified (FCC ID:
SOINBNRGM2SP, IC: B976C-BNRGM2SP), module based on Bluetooth® Low Energy
wireless network processor BlueNRG-2, BLE v5.0 compliant.
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+ BLUENRG-M2SP integrates a BALF-NRG-02D3 balun and a PCB antenna. It embeds
32 MHz crystal oscillator for the BlueNRG-2.
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+ M95640-RMC6TG 64-Kbit serial SPI bus EEPROM with high-speed clock interface
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Important Hardware Additional Information
Hardware Overview (4/5)

BlueNRG-2 library does not work with the stock firmware that is loaded in the BLE

module of X-NUCLEO-BNRG2A1 expansion board.
For this reason:

» first of all, it is needed to solder on X-NUCLEO-BNRG2A1, if it is not soldered, a

0 Ohm resistor at R117.

« Then you can use a standard ST-Link V2-1 with 5 jumper wires female-female
together with STSW-BNRGFLASHER software tool (currently available only for
Windows PC) in order to update the firmware of the BLE module of X-NUCLEO-

BNRG2A1.

You need to connect the J12 pins of the X-NUCLEO-BNRG2A1 to the pins of the
ST-Link V2-1 as shown in the picture and follow the steps show in the next slide.

In particular we have the following connections:

Pin

Pin
Pin
Pin
Pin

1

2
3
4
5

1
9
12
7
s 8


https://www.st.com/content/st_com/en/products/embedded-software/wireless-connectivity-software/stsw-bnrgflasher.html
https://www.st.com/content/st_com/en/products/embedded-software/wireless-connectivity-software/stsw-bnrgflasher.html
https://www.st.com/content/st_com/en/products/embedded-software/wireless-connectivity-software/stsw-bnrgflasher.html

Important Hardware Additional Information
STM32 Nucleo with Expansion boards - Hardware Overview (5/5)

&7 BlueNRG-1_2 Flasher - Utility v3.1.0 - O X
File Tools Help

No Image file
Select Image file loaded.

e 1. install the ST BlueNRG-1_2 Flasher Utility and open it,
UW 557 BlueNRG-1_2 Flasher - Utility v3.1.0 - o x then SeleCt the SWD tab

Actions [IMaC address File  Tools Help
MAC Address: Start: Oxi D0C Ctrl+E .
ST ) - 2. Erase the flash memory of the BlueNRG-2 chip
Verify MAC Flash Location Flasl — CuleF Flash Stop - -
Crecnsranas o e e T—— L 3. Download the Link Layer Only firmware for the BLE
O it Deve e module from the following link DTM_LLOnly.bin
Setiiec fddess. L Automat Mode MAC Flash Location Select Image file| C:/DTM_LLOnly.bin i . .
e SR R o — D 4. Load the Link Layer Only firmware in the ST

Fach Praoramnic [ e e BlueNRG-1_2 Flasher Utility and then press the

[ update Device Memory Actions [ImMaC Address

Device Memory | Image Fie MAC Address: Start: 0x000000000000 - End: 0x000000000000 " F I a S h " b u tto n

[ automatic Mode
Start Address |0x10040000 | Size |nxannn F Device Verify MAC Flash Location 5

D 1 : e A If you need to restore the stock firmware of the BLE
Dvessees module of X-NUCLEO-BNRG2A1, you can repeat the

a Device Memory  Image File [ Undate Device Memory . . . . .
procedure using this firmware image DTM_Full.bin
Log Start Address size [

0 i 2 Device 6. If you should find some issues during the update

Flash Programming

< I process, you can try to repeat the procedure closing

the J15 jumper on the X-NUCLEO-BNRG2A1
P el o B ol | ] expansion board.
M. Board: (/0 oo
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https://github.com/stm32duino/wiki/blob/main/X-NUCLEO-BNRG2A1/DTM_LLOnly.bin
https://github.com/stm32duino/wiki/blob/main/X-NUCLEO-BNRG2A1/DTM_LLOnly.bin
https://github.com/stm32duino/wiki/blob/main/X-NUCLEO-BNRG2A1/DTM_LLOnly.bin
https://github.com/stm32duino/wiki/blob/main/X-NUCLEO-BNRG2A1/DTM_Full.bin
https://github.com/stm32duino/wiki/blob/main/X-NUCLEO-BNRG2A1/DTM_Full.bin
https://github.com/stm32duino/wiki/blob/main/X-NUCLEO-BNRG2A1/DTM_Full.bin

FP-SNS-MOTENV1

Software Description Software Overview

. FP-SNS-MOTENV1 is an STM32Cube function pack, which lets you connect your loT node to a
smartphone via BLE and uses a suitable Android™ or iOS™ application, such as the ST BLE .
Sensor app, to view real-time motion and environmental (such as temperature, relative humidity, Overall Software Architecture
pressure) and sensor data.

. This package also enables advanced functions such as the sensor data fusion and accelerometer- Application FP-SNS-MOTENV1
based real-time activity recognition, carry position, gesture recognition, motion intensity recognition

and real-time information about the number of steps and cadence which the user just performed _

with the device, i.e. cell phone. _ _

. The software is available also on GitHub, where the users can signal bugs and propose new ideas

Key features

. Complete firmware to develop an |loT node with BLE connectivity, environmental and motion
sensors.

. Together with the suggested combination of STM32 and ST devices, it can be used to develop
specific wearable and environmental monitoring applications, or smart things applications in
general.

Middleware

STM32 Nucleo expansion boards

Hardware
. Middleware libraries for sensor data fusion and accelerometer-based real-time activity recognition,

carry position, gesture recognition, motion intensity recognition and pedometer
. Compatible with ST BLE Sensor applications for Android/iOS, to perform sensor data reading,

motion algorithm features demo and firmware update (FOTA)

. Compatible with STM32CubeMX, can be downloaded from st.com and installed directly into

STM32CubeMX
. Easy portability across different MCU families, thanks to the STM32Cube Latest info available at www.st.com
. Free, user-friendly license terms FP-SNS-MOTENV1

"[ 10
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2- Setup & Demo Examples




Setup & Demo Examples

« STSW-LINK004

« STM32 ST-LINK Utility (STSW-LINKOO4) is a full-featured software interface for programming STM32
microcontrollers

* FP-SNS-MOTENV1
» Copy the .zip file content of the firmware package into a folder on your PC.

» The package contains source code example (Keil, IAR, STM32CubelDE) compatible with NUCLEO-F401RE,
NUCLEO-L476RG, NUCLEO-U575Z1-Q, NUCLEO-L0O53R8

« ST BLE Sensor Application for Android/iOS to download from Google Play Store / iTunes

Ky 12
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https://play.google.com/store/apps/details?id=com.st.bluems
https://itunes.apple.com/us/app/st-bluems/id993670214?mt=8

2.1- Setup Overview: STM32 Nucleo

with Expansion boards



Setup Overview
HW prerequisites

* 1x Bluetooth Low Energy Expansion Board (X-NUCLEO-
BNRG2A1)

* 1x Motion MEMS and Environmental Sensor Expansion Board
(X-NUCLEO-IKS4A1)

f(-s T ;EE?
» 1x STM32 Nucleo Development Board (NUCLEO-U575ZI-Q, L S e T aotRE
NUCLEO-F401RE or NUCLEO-L476RG or NUCLEO-L053R8) NUCLEO-U575ZI-Q NUCLEO-LO53RS

* 1x Android™ or iOS™ device
* 1x PC with Windows 7 and above

« 1x USB type A to Mini-B USB cable for NUCLEO-F401RE, ®~# Q
NUCLEO-L476RG and NUCLEO-L0O53R8

Mini USB
* 1x USB type A to Micro-B USB cable for NUCLEO-U575Z]-Q X-NUCLEO-BNRG2A1
Micro USB
For optimizing the performances of the SPBTLE-RF module
present on X-NUCLEO-BNRG2A1 expansion board, it is necessary
to follow this sequence of boards stack

14
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Setup Overview
Start coding in just a few minutes (1/3)

www.st.com/stm32ode
‘, l 0 FP-SNS-MOTENV1 package structure

life.augmented _htmresc .
Documentation «— —
3 - Dirivers ~ BSP, HAL and drivers
(2] (3 Middlewares _BIUBNRG-2, Motion Libs
> D L
Select Function Pack: Sownload & ) Projects Application example
_SNS- ownload & unpac

FP-SNS-MOTENV1 STM32C ubeMX

Boot loader binary

Litilities =
en.DMOD0251784.pdf

e Package_License.html 9

er Package_License.md
e Felease_Motes.html
|:| STMicroelectronics. FP-5MN5-MOTENYT. pdsc

\Projects\NUCLEO-F401RE\Applications\IKS4A1\MOTENV 1
\Projects\ NUCLEO-F401RE\Examples\BootLoader

\Projects\ NUCLEO-L053R8\Applications\IKS4A1 \MOTENV1
\Projects\ NUCLEO-L476RG\Applications\IKS4A1 \MOTENV1
\Projects\ NUCLEO-L476RG \Examples\BootLoader

\Projects\ NUCLEO-U575ZI-Q\Applications\IKS4A1 \MOTENV1

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

s @ S]KEIL ©AR © o<

CubelDE Tools by ARM  SYSTEMS

Android™/iOS™ smartphone and
ST BLE Sensor application
(V4.13.0/4.11.0 or higher) 0

15
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Setup Overview
Start coding in just a few minutes (2/3)

1. How to install the pre-compiled binary:
» For each applications, there is inside the package one folder called “Binary”

FP-SNS-MOTENV1_V5.1.0 » Projects » MNUCLEO-F401RE > Applications »* [IKS4A1 > MOTENV1 > Binary

Tl Sort - = View v
Mame Pate modified Trpe olze FP-SNS-MOTENV1_V5.1.0 > Projects > NUCLEO-FAOIRE > Examples > Bootloader » Binary
D FOTENVT.bin 9/15/2025 2:29 PM BIM File 174 KB
D FOTENY1_BL.bin 9/15/2025 2:36 PM BIM File 190 KB . = View - s
Mame - Date modified Type Size
D BootlLoader.bin 9/11/2025 2:30 PM BIM File 16 KB

» For NUCLEO-F401RE and NUCLEO-L476RG:
» pre-compiled FP-SNS-MOTENV1 FW that could be flashed to a supported STM32 Nucleo using the STM32CubeProgrammer at the right position (0x08004000)

o Important Note: this pre-compiled binary is compatible with the FOTA update procedure

» pre-compiled FP-SNS-MOTENV1 + BootLoader FW that could be directly flashed to a supported STM32 Nucleo using the STM32CubeProgrammer or by doing “Drag & Drop”
o Important Note: this pre-compiled binary is not compatible with the FOTA update procedure

» For NUCLEO-L0O53RS:
» pre-compiled FP-SNS-MOTENV1 could be directly flashed to a supported STM32 Nucleo using the STM32CubeProgrammer or by doing “Drag & Drop”.

» For NUCLEO-U575ZI-Q:
» pre-compiled FP-SNS-MOTENV1 could be directly flashed to a supported STM32 Nucleo using the STM32CubeProgrammer or by doing “Drag & Drop”.

» For the first installation, after the full flash erase (suggest procedure), use the STM32CubeProgrammer to set STM32 MCU user byte settings to use the bank 1 for flash the
firmware and starts the application

"[ 16
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Setup Overview

2. How Install the code after compiling the project for
NUCLEO-F401RE and NUCLEO-L476RG:

» Compile the project with your preferred IDE

SIAR 3 |KEIL

SYSTEMS

MINGWB4:/c/MyFolder/01_GitRepoProject/FP-5SNS-MOTENV1/Firmware/Utilities

* In the folder Utilities there is a scripts *.sh that makes the following
operations:
* Full Flash Erase
* Flash the right BootLoader at the right position (0x08000000)
* Flash the MOTENV1 firmware at the right position (0x08004000)
» This is the firmware that was compiled with the IDE
> This firmware is compatible with the FOTA update procedure
+ Save a complete Binary FW that includes both MOTENV1 and the BootLoader

» This binary can be directly flashed to a supported STM32 board using the
ST-Link or by doing “Drag & Drop”

» Important Note: this additional pre-compiled binary is not compatible with the

FOTA update procedure e - T T ——

Before to execute the *.sh script, it is necessary to edit it to set
the installation path for STM32CubeProgrammer.

BootLoaderPath/BootLoader.bin and BinaryPath as input are
required when execute *.sh script

o7 e
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Sector 0 16K

Sector 1 16K

Sector 2 16K

Sector 3 16K

Sector 4 64K

Sector 5
128K

0x0800 0000
0x0800 3FFF

0x0800 4000
0x0800 7FFF

0x0800 8000
0x0800 BFFF

0x0800 C000
0x0800 FFFF

0x0801 0000

0x0801 FFFF

0x0802 0000

0x0803 FFFF

0x0804 0000

Boot 1
Loader Region
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=Y
=g
= 0O
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=

0x0804 0008

0x0805 FFFF

0x0806 0000
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Flash Structure for STM32F401RE

— .
Region

Setup Overview
Flash Management and Boot Process

FLASH o
Organization -

o -

APPLICATION

YES
- Erase “Region 2” -

Copy FOTA from
“Region 3” to “Region
2”

Delete FOTA
“magic number” in
“Region 3”

JUMP TO
APPLICATION

Restart the board
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Setup Overview

FP-SNS-MOTENV1 for NUCLEO-F401RE / NUCLEO-L476RG / NUCLEO-U575Z1-Q - Serial line monitor (e.g.Tera Term)

T COMM - Tera Term VT - m] *

Tera Term: Serial port setup and connection X
File Edit Setup Control Window Help

SEE'FRT Initialized
STMicroelectronics FP-SNS-MOTENUL: Port: COM4 v |
ersion 4.2.
STM32F401RE Nucleo hoard

New setting

Speed:

Code compiled for X-NUCLEQO-IKSB1A3 hoard

gﬁ gcceleru Sgns
yroscope Sensor o :

0K Magneto Sensop Data: 8 bit i
0K Temperature and Humidity (Sensorl)
OK Temperature and Pw ure (Sensor2) .
Enabled fccelero Sensor Parity: none ~
Enabled Gyroscope Sensor
Enabled Magneto Sensor

Enabled Tenperature (Sensorly e :
Enabled Humidity (Sensorl > Stop bits: 1 hit w Help

Pressing the RESET User button on Bl e & Flow control: | none o
Meta Data Manager read from Flash
STM32 Nucleo board. You could see ==  |Sf=sissptdny

MAG_CALIBRATION Size=24 [hytes] Transmit delay

the initialization phase HODENAIE Sice™s Thytest

(HAL 1.7.12 @> EI msecichar EI msecfline
I3 38nS 3 Sh o i

Cancel

8end Every 5B8nS Rcc/Gyrn/Hagnet:n
P ot o emiscion Bnoblod Device Friendly Name: STMicroelectronics STLink Virtual COWN
Device Instance 1D: USB\VID_0483&PID_374B&MI_02\622285
SERUER: DLE Seack Initialized Devi_ce Manufacturer; STMicroeIt?clronics
BoardMAC = c2:96:£f:dazbd:be Provider Name: STMicroelectronics
Config  Service added succe Driver Date: 6-8-2017
Sl Sancanes ok Driver Version: 2.1.0.0

BLE Inertial features ok

Warning: Read request HW Acceleromenter Event function not defined
BLE HW Acceleromenter Event features ok

Harning: Read reguest led function not defined < >
BLE Led features o

Warning: Read request Activity Recognition function not defined

Read request Carry Position function not defined 1 1 1
o Pogiton Features ob Configure the serial line monitor (speed, LF)
g: Read request Gesture Recognition function not defined
E Gesture Recognition Features o
Harning: Read request Motion Intensity function not defined
BLE Motion Intensity features o
Warning: Read request Pedometer Algowithm function not defined
BLE Pedometer Algorithm features ok
BLE Sensor Fusion features ok
[BLE E-Compass features ok
Features Service added successfully {Status= 8x@>

Testing BootLoaderCompliance:
ersion .
BL Uersion
MagicNum
Max8ize =3cB8A
OTAStartAdd OK
BootLoader Compliant with FOTA procedure

Initialized ST MotionFX

Magneto Calibration Mot pe
Mot ionAR
Mot ionCP

When the boards are connected to an t Rt fonc

In1t1a11._e(l ST MotionID

. . . .1
Android or iOS device, you can see HESECACT LR AL,
what is transmitted via BLE s s AT AT s Prchanae Eontte Falled Clxd6>

Motif ication on Service Change Characteristic

UUID Rescan
Sending: P Tempi=241 Temp2=243
Sending:

[Sending: 1 9
Sending: Templ=241 Temp2-243
Sending: = Temp2=243
[Sending: i 38 Templ=248 Temp2=243
Sending : Hum=838 Templ=-241 Temp2-243
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2.4- Demo Examples

ST BLE Sensor Application Overview



Hardware Features — Android Version

W01 GG - Al 10250 -

Connected Board o Environmental

ME1V510 “c/'F a

: 26.4

M
STM3ZUS752!
FP-SNS-M(

Offset +/-
25.8

0.0

Offset +/-
1015.33

&
&

pressure, humidity

Offset +/-

0.0

Plot Data
Display the sensors' value on a configurable plot

Switch

Switch on/off the LED placed on the board

Activity Recogition D
Display the activity recognized using different

Environmental

1018 5% v - 4@ 1018 WG v -

Switch : Switch

Click on the image to change the led status

Ly

life.augmented Led Status

gl A A
.w\ﬁ \,w'.‘,‘ ) \\’ W

wo ! A | VLY (]

mxmvmz

TS:20036 X:30.0 Y::4.0 Z:1002.0

Accelerometer plot

Click on the image to change the led status

DSO/DSL Acc Event

Demo Examples

ST BLE Sensor Application for Android/iOS (1/6)

10:16 5% v+

Acc Event

frent

None

Multiple
Orientation
. DoubleTap
o
Pedometer
SingleTap
it

WakeUp

Menu Events

10:18 =0 «

Acc Event

Frent: _

Orientation Num Steps:0

Tap Free Fall

M

Double Tap Tilt

Multiple events

Acc Event

X @ 07 =0 - X @ 10116 50 v » X @

Acc Event Acc Event

_m Event: __ Event:

.'ar.r..p.-

Ts: 38327 T5: 36721 T5: 28308
Num Stepsiq3

Orientation .

Pedometer Wake Up Orientation

21




Middlewares — Android Version

MotionAR MotionGR

08:45 % « G - s 08:49 50 -

Activity Recognition § Mems Gesture

ﬂ WALKING

& -

Activity recognition Mems Gesture

Ly
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MotionCP MotionID

08:51 =% v « 08:51 =% v «

Carry Position

Motion Intensity

The intensity is proportional to the
movement

Resting Sprinting

a 1 ON DESK
S

Motion intensity value: 6

Carry position recognition Intensity detection

Demo Examples

MotionFX MotionPM

08:49 =& v « r 08:46 =% v » I 08:46 =& v -«

MEMS Sensor Fusion H Compass : Pedometer

NE

14 steps
0 Steps/Min
Angle: 51.42°
Z
Sensor fusion ecompass SW Pedometer

22




101 v 10018 B v « 10019 5% v

Connected Board Board Configuration Board Configuration

ME1V510 a Board Report ~ 0 Board Report

STM32 UID STM32 UID
Version Firmware Version Firmware
Info Info
Help Help
& Environmental Version Firmware
," y“m:;‘ ‘ w; pressure umdy 9 Board Security v q STM32U5xx_FP-SNS-MOTENV1_5.1.0

OK

Plot Data

e T SAHR ALSSOR S TR Q) Board Control ~ Q)

! Board Configuration
\ - Ad nce board extendedg figuration trough

json-TIRE message

Firmware Download Firmware Download

Switch

Switch on/off the LED placed on the boarc Q Board Settings 2 Q Board Settings

ﬂ Il Activity Recognition Set Namme Set Name
* Display the activity recognized using different

Board Configuration — Android version

life.augmented

Demo Examples

Nl 10:19 5% v o

Board Configuration

A 0 Board Report

STM32 UID

Version Firmware

Ir
’.

Info

STMicroelectronics FP-SNS-MOTENV1:
Version 5.1.0

STM32U575ZITXQ-NUCLEO board
BlueNRG-2 HW ver1.2

BlueNRG-2 FW ver2.1.b

(HAL 1.6.2_0)

Compiled Sep 17 2025 10:09:27 (IAR)

Code compiled for X-NUCLEO-IKS4A1 board

OK

Firmware Download

> Q Board Settings

Set Name

FP-SNS-MOTENV1 for NUCLEO-F401RE NUCLEO-L476RG NUCLEO-U575ZI-Q

Board Configuration

Board Security v

Set the Board Name

Board Settings o

23



Debug Console — Android version

Demo Examples

10:14 B % v » 10:49 B« » 10:15 5%~ - 10:15 5% - - 1018 E %% v o
Connected Board Connected Board Connected Board Connected Board Connected Board
SHOW FW DB ENTRY
ME1V510
1 . F 43.6 int ‘
O DIDT ENTIY [10:15:30.755<] Command [10:15:43.766<] [10:15:08:882:] Iive
pr->HW pedometer reset STMicroelectronics FP-SNS-MOTENV1
OPEN DEBUG CONSOLE info-> System Info Version 5.1.0
: versionFw-> FW Version STM32F401RE-Nucleo board
:f‘ versionBle-> Ble Version (HAL 1.6.2_0)
. FIRMWARE UPDATE Compiled Sep 17 2025 10:09:27 (IAR)
L ] Code compiled for X-NUCLEO-IKS4A1
STM32U575Z1-Q
Fp-sns-mq -OG SETTINGS
Y
Environmental
Send Debug
Display available temperature, pressure, humidity
and Lux sensors values [ >

Plot Data
°

Display the sensors' value on a configurable plot @ &4-::] B @

1121314516 17|819(0

Board Configuration

Advance board extended configuration trough q w e r t VAl Y | o p

json-like messages

alsfidifliglhljlik]!

Switch & z|x|lclivibln|m E&

Switch on/off the LED placed on the board

Send Debug Send Debug
1#1 English (UK) . <) Send Debug Message > [l = |/| S

Activity Recognition

I©

—~
&

Display the activity recognized using different

Menu option Command Help Command Info Not Recognized Command

Lyy 24
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Demo Examples

10:14 =% v«

Connected Board

SHOW FW DB ENTRY M49EGO - Mm@
1 =
ME1V510 Downloads MS0EGO +
..y ADDCUSTOM DTDL ENTRY
b Downloads Connected Board
I OPEN DEBUG CONSOLE
] L} ® bl ]
FIRMWARE UPDATE M50 =GO +
Files in d load:
™ LOG SETTINGS s indonmioads Connected Board
1] . B8 STMicroelectronics Name: FP-SNS-MOTENV1
Environmental R TR TR JO | A Version: 5.1.0
Connected Board

§ MOTENV1_NUCLEO-F401R... Solctod Eis:
11:48, 178 kB, BIN file M50 £GO - . . UID Rescan Forced
MOFENVI_NUCE SG;UnZB21:G:bln : Press=181479 Hum=466 Templ=218 Temp2=-213
: Press=18147% Hum=466 Templ=218 Temp2=213
: Pre 181482 Hum=465 Templ=218 Temp2=213
: Press=181488 Hum=465 Templ=2108 Temp2=213
: Pre 1A1488 Hum=465 Templ=218 TempZ2=213
ing: Press=101477 Hum=465 Templ=210 Temp2=213
OTA FP-SNS—MOTENUV1 SIZE=19443% OTA_crc=ahS4elaa
[FP—SNS—MOTENU1 will restart after the disconnection
ci_gatt_indication_event
othing to do except zend confirmation
££{{<{<{DISCONNECTED
all to DisconnectionCompletedFunction
>Enahle DualBoot

Plot Data

MOTENV1_NUCLEO-U575... Connected Board
o i 4  UPGRADE

11:48, 195 kB, BIN file

Name: FP-SNS-MOTENV1
' Version: 5.1.0
FaStFO}a,'M?TENVLSW']SM MCU Type: STM32U5xx
Jul, 3.35 kB, JSON document Upload completed

A ard e Selected File:
essa MOTENV1_NUCLEO-U575Z1-Q.bin Upload finished in 35.48 seconds

The board is resetting, please restart the app

= - £  UPGRADE
e [ ]
Firmware Update
m. T :xc(ivity Recogt
Bl Diselay the activ

[Send

NUCLEO-U575Z1-Q

Hum=578 Templ=20% Temp2=202

Terminal window information during FOTA

Firmware Upgrade — Android version

70% Hum=570 Templ=209 Temp2=282
Menu option lane28 Temei 28 1ot
8= Hum=578 Templ=289 Temp2=202
Press Hum=578 Templ=20% Temp2=202
Press= Hume?B TempleB? TempiZBZ
Firmware update file selection 1 Ham-c70 Tomoi-309 Temss-20
Press Hum=578 Templ=289 Temp2=202
Bending: Press=101785 Hum=578 Templ=20%9 Temp2=202
0TA FP-SNS-MOTEMU1 SIZE=18153% OTA_crc=51472cB3
FP—-SNS3—MOTENVU1 will restart in 5 seconds
NUCLEO-F401RE and NUCLEO-L476RG
Firmware upgrade page
Application page during FOTA and on completion
For NUCLEO-U575ZI-Q, after the boot the MOTENV1 firmware receives the new firmware from the STBLESensor application, saves it on one memory bank (either
’l bank1 or bank2) and performs a reboot executing the new code saved on the other memory bank. A program related to a specific region can run in that region only. 25

life.augmented The MOTENV1 application, however, can swap among different flash banks and each program can run in any flash memory bank.
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09:32 &G -

Available Boards

Welcome to ST BLE Sensor App!
Click on a board below to access its demos.

ME1V510

STM32U575Z1-Q-Nucleo Running Fw:
FP-SNS-MOTENV1 v5.1.0

Expansion Board Expansion board don't supported to the
firmware

Running on: Bank 1

‘ -65 dBm F5:B4:5D:DE:FA:3F

NOTE: If the mems expansion board used is not compliant with the firmware or not mounted

09:32 G -

Connected Board

21.1495] info
[09:32:21.241<]
STMicroelectronics FP-SNS-MOTENV1:

Version 5.1.0

STM32F401RE-Nucleo board

(HAL 1.6.2_0
piled Sep 23 2025 09:27:3
X-NUCLEO-IKS4A1 Board not present

Send Debug
I S

[ O <

Debug Console: Command Info

Demo Examples
ST BLE Sensor Application for Android/iOS (6/6)

09:32 5 G »

Board Configuration

a Board Report A

STM32 UID

Version Firmware

OK

Reboovonurumuue
Poweroff
Firmware Download

Firmware Swap

Q Board Settings N

Set Name

Board Configuration: Command Info

Ir
Info
k
P STMicroelectronics FP-SNS-MOTENV1:
Version 5.1.0
oy STM32U575ZITXQ-NUCLEO board =
BlueNRG-2 HW ver1.2
‘ BlueNRG-2 FW ver2.1.b v
(HAL 1.6.
piled Sep 23 2025 09:27:36 (IAR)
— Code compiled for X-NUCLEO-IKS4A1 board

26




3- Documents & Related Resources




Documents & Related Resources

FP-SNS-MOTENV1
+ DB2852: STM32Cube function pack for loT node with BLE connectivity, environmental and motion sensors —
+ UM2016: Getting started with the STM32Cube function pack for loT node with BLE connectivity, environmental and motion sensors —

X-NUCLEO-BNRG2A1

« DB4086: Bluetooth Low Energy expansion board based on the BLUENRG-M2SP module for STM32 Nucleo —
 UM2667: Getting started with the X-NUCLEO-BNRG2A1 BLE expansion board based on BLUENRG-M2SP module for STM32 Nucleo —

X-NUCLEO-IKS4A1

« DB5091: Motion MEMS and environmental sensor expansion board for STM32 Nucleo —
+ UM3250: Getting started with motion MEMS and environmental sensor expansion board for STM32 Nucleo —

"I Consult www.st.com for the complete list 08
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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

' “ Development
. Environment

STM32Cube
expansion software
(X-CUBE)

STM32 Nucleo
development boards

Function Packs
(FP)

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

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

Thank you

© STMicroelectronics - All rights reserved. ‘ I

The STMicroelectronics corporate logo is a registered trademark of the STMicroelectronics
group of companies. All other names are the property of their respective owners. life.augmented
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