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Agenda

Hands-on #0 ïFlash a binary

Hands-on #1 ïDataLogExtended example with Unicleo-GUI

Hands-on #2 ï4D position recognition (FSM example)

Hands-on #3 ïVibration Monitoring (MLC example)

Hands-on #4 ï6D position recognition (FSM example)

Restore the original FW
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Hardware and Software check

What will we use?

Please make sure that you have:

V Installed Unicleo-GUI on your laptop

V Installed STM32CubeProg on your laptop (requires JRE) 

V Installed Serial terminal (e.g. Tera Term) on your laptop

V Installed ST BLE Sensor app on your smartphone

VDownloaded FSM & MLC examples from GitHub

VDownloaded FP-SNS-STBOX1 (FW package)
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Pro Mode

Entry 

Mode

Expert

Mode

Pro

Mode

Discover sensors functionalities 

using pre-defined functions

Configure and 

define new apps

Develop specific functions using 

development environment

Programming using STM32 ODE 
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STM32CubeProg

Easy-to-use read/write/verify 

Flash, RAM, OTP memory

Debug interface (JTAG, SWD)

Bootloader interface (UART, USB)

Over-The-Air (OTA for STM32WB)

Command Line interface

for automation through scripting
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FP-SNS-STBOX1

ÅThis is a simple zip of several application examples

ÅDirectory structure is deeply nested and folders have long names

ÅIt is recommended to unzip in C:\Temp\ or similar short paths

not to exceed the maximum path length
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FP-SNS-STBOX1 7
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FP-SNS-STBOX1

ÅDrivers

ÅBSP Board Support

Package

ÅComponents (MEMS)

ÅBoard (SensorTile.Box)

ÅCMSIS Cortex MCU

Software Interface Std

ÅDSP Digital Sig Proc.

ÅNN Neural Net

ÅRTOS

ÅHAL Hardware 

Abstraction Layer
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ÅMiddleware

ÅBLE Bluetooth Low Energy stack

ÅUSBD Device library

ÅFatFS Filing System

ÅFreeRTOS Real-Time Operating System
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FP-SNS-STBOX1
ÅApplications

ÅDataLog save to SD card at max speed w/RTOS

ÅBLESensors stream to ST BLE Sensor app

ÅBLELowPower stream to ST BLE Sensor app w/RTOS

ÅBLEMLC Machine Learning Core demo 

ÅBLEFOTA Firmware Over-The-Air-Update

ÅExamples

ÅBootloader at 0x0800 000 with BLEFOTA at 0x0800 4000

ÅDataLogExtended stream to Unicleo GUI via USB Virtual COM 

port

ÅUtilities

ÅBootloader precompiled binary
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FP-SNS-STBOX1

ÅBLESensors

ÅThe BLESensors sample shows how to easily send 

inertial and environmental sensor output data of the 

SensorTile.box to STBLESensor application via 

Bluetooth.

ÅBLEMLC

ÅThe BLEMLC application shows how to program the 

machine learning core of the LSM6DSOX. In 

particular, this sample programs the accelerometer 

to run an activity recognition algorithm or a vibration 

monitoring algorithm and to send the results to 

application.
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FP-SNS-STBOX1

ÅDataLogExtended

ÅThe DataLogExtended sample shows how to dialog with the Unicleo-GUI running on a 

PC connected via USB to the SensorTile.box, visualizing all the sensor data streamed 

from the board. It is also possible to program and test MLC and FSM algorithms.
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FP-SNS-STBOX1

ÅBLELowPower

ÅThe BLELowPower application shows how to use FreeRTOS

and low-power techniques to send inertial and environmental 

sensor output, the dB measured by the analog microphone 

and events of the LSM6DSOX accelerometer (like FreeFall, 

Single/Double Tap, WakeUp, Tilt and 6D orientation) to 

STBLESensor application via Bluetooth. 

ÅDataLog

ÅThe DataLog application shows how to use FreeRTOS to 

save inertial and environmental sensors and the analog 

microphone output data of the SensorTIle.box to the SD card 

without loosing samples (at max speed)
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Real-Time Operating System (RTOS)

ÅBLELowPower and DataLog: RTOS

ÅEnables low-power operation: microcontroller can sleep when there is no task scheduled 

for execution (typical task samples sensors and streams over BLE)

ÅEnables max speed: microcontroller can buffer data read from sensors while write 

operation on SD card is in progress
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FP-SNS-STBOX1

ÅBootloader

ÅThe BootLoader controls the Boot Sequence and allows replacing BLEFOTA firmware 

with the new BLEFOTA firmware updated Over-The-Air (FOTA) through an Android/iOS 

device via Bluetooth using the STBLESensor application

ÅBLEFOTA

ÅThe BLEFOTA receives the new firmware from the STBLESensor application and saves 

it before passing control to BootLoader samples 

ÅIt is possible to control the initialization and connection phases and, on boot, it is possible 

to define the name the board will use for Bluetooth advertising. 
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The BootLoader example and the BLEFOTA application 

work together and they must be loaded together on the 

STEVAL-MKSBOX1V1 to work properly.
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Firmware Over-The-Air (FOTA)

BLEFOTA application and the Bootloader

Å0x0800 0000 Bootloader

ÅIf the new app is ok, copy it over current app

ÅRun current app at 0x0800 0000 

Å0x0800 4000 current application (old)

ÅReceives the FOTA app over BLE and 

writes at 0x0810 0000

Å0x0810 0000 FOTA application (new)
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0x0800 0000

Bootloader 16K

0x0800 4000

Old app 1008K

0x0810 0000

New app 1024K
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Introduction to Unicleo-GUI

ÅUnicleo GUI

ÅDisplays data from connected sensors 

(time plot, scatter plot, 3D plot)

ÅSaves data to tab separated (TSV) or 

comma separated (CSV) files

ÅProgram Nucleo with selected 

MotionXX library

ÅReads from and writes registers

of sensors on X-Nucleo expansion

ÅConnects over USB or BLE

ÅSupports many platforms

ÅNucleo-L476/F401/L152/L073 with

X-Nucleo-IKS01A2/A3 or IKS02A1

ÅBlueNRG-Tile

ÅSensorTile.box
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Introduction to Unicleo-GUI

HW Requirements

+ +

STM32 Nucleo Board

X-CUBE-MEMS1

NUCLEO-F401RE

NUCLEO-L476RG

NUCLEO-L152RE

NUCLEO-L073RZ
Expansion Board

X-NUCLEO-IKS01A2

X-NUCLEO-IKS01A3

DIL24 Adapter

ASM330LHH

AIS2DW12*

IIS2DLPC

IIS2MDC

ISM303DAC

ISM330DLC

LIS2DH12

LIS2DW12

LIS2MDL

LIS3MDL*

LPS22HH

LPS33HW

LSM6DSO

LSM6DSOX

LSM6DSR*

STTS22H*

OPTIONAL

STEVAL-STLKT01V1

STEVAL-BCN002V1B

STEVAL-BCNKT01V1 STEVAL-WESU1

NUCLEO BLE DEVICES

STEVAL-MKSBOX1V1


