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1- Application Overview




Datalogging and labeling
of heterogeneous data

Comprehensive solution to manage the acquisition of heterogeneous
datasets from sensors and motor, including precise timestamps and events
tags

Real-time GUI

@ Python SDK

Smartphone App

Host local
Onboard SD Card Datasets Storage

Datasets Storage

Lys
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Motor Control High Speed Data logger (in short: DATALOGMC)

DATALOGMC comes with two operating modes:

DATALOGMC via USB DATALOGMC via Bluetooth Low Energy (BLE)

It allows user to control the motor, acquire, stream and

plot in real-time via Python Application GUI sensors and
motor control data.

It allows user to control the motor, acquire, and save
sensors and motor control data to SD Card.

@ Python SDK ®O0S

Smartphone App

-
== Host local
= patasets Storage

Onboard SD Card

Datasets Storage @’
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DATALOGMC via USB

Application overview

DATALOGMC via USB allow user to control the motor, acquire, stream and plot in real-time via Python
Application GUI sensors and motor control data.

In order to run DATALOGMC via USB you need:
« STEVAL-STWINBX1
 EVLSPIN32G4-ACT

« STEVAL-FLTCBO0O4
(4cm flex cable included with EVLSPIN32G4-ACT)

@ Python SDK

« 3-phase brushless motor (250 W max — not included in the kit)

« Power supply (48 V max)

 Laptop/PC with Windows 7, 8 or 10
« USB Type-C cable

ost local
atasets Storage

- H
—

For boards programming only:
« STLINK-V3MINIE, STLINK-V3SET, or ST-LINK/V2 + adapter
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https://www.st.com/en/development-tools/stlink-v3minie.html
https://www.st.com/en/development-tools/stlink-v3set.html
https://www.st.com/en/development-tools/st-link-v2.html

DATALOGMC via BLE + SD Card

Application overview

DATALOGMC via BLE allow user to control the motor, acquire, and save sensors and motor control data to the

SD Card.

In order to run DATALOGMC via BLE you need:
 STEVAL-STWINBX1
* EVLSPIN32G4-ACT

« STEVAL-FLTCBO0O4
(4cm flex cable included with EVLSPIN32G4-ACT)

» 3-phase brushless motor (250 W max — not included in the kit)
» Power supply (48 V max)

« STBLESensor App for Android or iOS

* micro-SD card

For boards programming only:

« STLINK-V3MINIE, STLINK-V3SET, or ST-LINK/V2 + adapter

Ly
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Smartphone App

Onboard SD Card
Datasets Storage


https://www.st.com/en/development-tools/stlink-v3minie.html
https://www.st.com/en/development-tools/stlink-v3set.html
https://www.st.com/en/development-tools/st-link-v2.html

Setup & Application Examples

« STM32CubeProgrammer Software
 Download and install STM32CubeProgrammer

« STM32Cube initialization code generator
* Download and install STM32CubeMX

 Integrated Development Environment for STM32
« Download and install one among the supported IDEs: STM32CubelDE, Keil, IAR

« STM32 Motor Control Software Development Kit
* Download and install X-CUBE-MCSDK-6

« DATALOGMC

* Download the FP-IND-DATALOGMC package from www.st.com, copy the .zip file contents into a folder on your PC.
The package contains binaries and source code with project files (STM32CubelDE, Keil, IAR)

« ST BLESensor App
* Download and install ST BLESensor App (for both Android and iOS — v5.2 and above)

* Python3 (>=3.10)
« To save, plot and elaborate data, Python utility scripts are available

DATALOGMC is not the default firmware on STWIN.box.

To update the firmware, download the function pack or follow the instructions for Fast FOTA
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https://www.st.com/en/development-tools/stm32cubeprog.html
https://www.st.com/en/development-tools/stm32cubemx.html
https://www.st.com/en/development-tools/stm32cubeide.html
https://www.st.com/en/partner-products-and-services/arm-keil-mdk.html
https://www.st.com/en/partner-products-and-services/iar-embedded-workbench-for-arm.html
https://www.st.com/en/embedded-software/x-cube-mcsdk.html#st-get-software
https://www.st.com/en/development-tools/stm32cubeide.html
https://www.st.com/en/partner-products-and-services/arm-keil-mdk.html
https://www.st.com/en/partner-products-and-services/iar-embedded-workbench-for-arm.html

2- Hardware and Software Overview




Hardware Overview

FP-IND-DATALOGMC requires a STEVAL-STWINBX1, an EVLSPIN32G4-ACT, a 3-phase brushless motor, and
a power supply.
STEVAL-STWINBX1

= + (e +

3-phase brushless motor  power supply
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https://www.st.com/en/evaluation-tools/steval-stwinbx1.html
https://www.st.com/en/evaluation-tools/evlspin32g4-act.html

STWIN.box development kit - STEVAL-STWINBX1

The STWIN.box (STEVAL-STWINBX1) is a development kit and reference design that simplifies prototyping and testing

of advanced industrial sensing applications in 10T contexts such as condition monitoring and predictive maintenance.

It is an evolution of the original STWIN kit (STEVAL-STWINKT1B) and features a higher mechanical accuracy in the / \
measurement of vibrations, an improved robustness, an updated BoM to reflect the latest and best-in-class MCU and STEVAL-STWINBX1

industrial sensors, and an easy-to-use interface for external add-ons.
The STWIN.box kit consists of an STWIN.box core system, a 480mAh LiPo battery, an adapter for the ST-LINK
debugger (STEVAL-MKIGIBV4), a plastic case, an adapter board for DIL 24 sensors and a flexible cable.

Key Features

Multi-sensing wireless platform for vibration monitoring and ultrasound detection

Built around STWIN.box core system board with processing, sensing, connectivity, and expansion capabilities
Ultra-low power Arm® Cortex®-M33 with FPU and TrustZone at 160 MHz, 2048 kBytes Flash memory (STM32U585Al)
MicroSD card slot for standalone data logging applications

On-board Bluetooth® low energy v5.0 wireless technology (BlueNRG-M2), Wi-Fi (EMW3080) and NFC (ST25DV04K)

Wide range of industrial IoT sensors: Ultra-wide bandwidth (up to 6 kHz), low-noise, 3-axis digital vibration sensor (IS3DWB),
3D accelerometer + 3D gyro INEMO inertial measurement unit (ISM330DHCX) with Machine Learning Core, High-
performance ultra-low-power 3-axis accelerometer for industrial applications (IIS2DLPC), Ultra-low power 3-axis
magnetometer (11IS2MDC), Dual full-scale, 1.26 bar and 4 bar, absolute digital output barometer in full-mold package
(ILPS22QS), Low-voltage, ultra low-power, 0.5°C accuracy 12C/SMBus 3.0 temperature sensor (STTS22H), Industrial grade
digital MEMS microphone (IMP34DTO05), Analog MEMS microphone with frequency response up to 80 kHz (IMP23ABSU)

www.st.com/stwinbox

Expandable via a 34-pin FPC connector
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http://www.st.com/stwinbox

STWIN.box development kit - STEVAL-STWINBX1

The STEVAL-STWINBX1 development kit includes:

« The STEVAL-STWBXCS1 STWIN.box core system (main board);

« A nplastic case with M3 bolts;

« A 480 mAh 3.7 V LiPo battery;

 The STEVAL-MKIGIBV4 ST-LINK adapter with programming cable;

« The STEVAL-C34DIL24 adapter board for DIL24 sensors with the
STEVAL-FLTCBOL1 flexible cable.

[STEVAL-STWBXCSl ]

STWIN.box Core System

STLINK Adapter (V2, V2.1)

{STEVAL-I\/IKIGIBV4 + CabIEJ

Battery
LiP0-752535 - 480mAh

| STEVAL-C34DIL24 |

[STEVAL-FLTCBOl]

34 pin Flex cable

FOR EVALUATI LY ]
‘i \lnj c € [ STEVALSFLTCBO1A
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EVLSPIN32G4-ACT

The EVLSPIN32G4-ACT is a reference design for implementing next generation smart actuators, based on the
STSPIN32G4, a system-in-package integrating in a 9x9 mm VFQFPN package, a triple high-performance half-bridge
gate driver with a rich set of programmable features and a mixed signal STM32G431 microcontroller. / \

The board is designed to drive three-phase brushless motors up to 5 Arms output current and 48 V supply input EVLSPIN32G4-ACT
delivering a total power of 250 W in a very compact form factor (62 mm x 50 mm). Monitoring is available for the power
stage in case of overheating, overvoltage, and overcurrent. The sensing of motor winding currents can be selected
between three-shunt or single-shunt topology. The board is ready for FOC and 6-step control algorithms and can run in
sensor-less and sensor-based mode using Hall sensors or quadrature encoder.

Key Features

Power stage based on the STL60N10F7 power MOSFETSs with output current up to 5 Arms and protected to overcurrent
condition

cont1 @ [T
VALUAT 10N ONLY CT
NOT FCC APPROVED

Bus voltage from 10 V to 48 V with dedicated monitoring
STSPIN32G4, high performance three-phase motor controller with embedded STSPIN32G431 MCU

Triple-shunt or single-shunt differential current sensing using embedded operational amplifiers

Inputs for speed/position feedback by digital Hall sensors or incremental quadrature encoders

Predisposition for CAN bus
NTC sensor for power stage temperature monitoring :
Interface with STWIN.box and external sensor boards www.st.com/evispin3294-act

13
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http://www.st.com/evlspin32g4-act

Software Overview

The DATALOGMC application requires two different firmware to run:
 FP-IND-DATALOGMC for STEVAL-STWINBX1 (see DATALOGMC FW)

 EVLSPIN32G4-ACT firmware generated by STM32 Motor Control Software Development Kit (MCSDK)
(see How to program EVLSPIN32G4-ACT)

Motor Control Protocol

FP-IND-DATALOGMC firmware features: MCSDK firmware features:
» Motor Control Protocol controller » Motor Control Protocol target
e USB and BLE communication * Field Oriented Control

« Sensors acquisition and streaming
« SD Card management

Lyy 14
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https://www.st.com/en/embedded-software/x-cube-mcsdk.html#st-get-software

Software Description

The FP-IND-DATALOGMC function pack for STEVAL-STWINBX1 and
EVLSPIN32G4-ACT is a powerful integrated toolkit for the next generation of smart
actuators. It is derived from a FP-SNS-DATALOG2 function pack, and it allows the
collection of heterogeneous data, combining STWIN.box sensor information with
STSPIN32G4 motor control data and it provides a comprehensive view of the
system’s operational conditions. This enables both real-time monitoring and
accurate

performance assessment.

Key features

* High data rate (up to 6 Mbit/s) data capture software suite:
Simultaneously log motor control telemetries and sensor data.
Python real-time control and data analysis
Dedicated Python SDK, ready-to-use for integration into any data science design flow
Compatible with ST BLESensor app for system setup and real-time control
Synchronized timestamping and labeling mechanisms common to all sensors and motor data

«  Motor Control Protocol implementation to interact with EVLSPIN32G4-ACT
evaluation board, programmed as through MCSDK (X-CUBE-MCSDK-6)

e AzureRTOS: ThreadX, FileX, USBX

*  Firmware modular examples based on eLooM (embedded Light object-oriented
fraMework for STM32) to enable code reusability at application level

»  Free, user-friendly license terms

Lys
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FP-IND-DATALOGMC

Software Overview

\
Overall Software Architecture

User Acquisition and
Interfaces and SRS Ll e configuration
s app Python
utilities examples
FP-IND-DATALOGMC
Sensor Manager Tag Manager

Application

Digital Processing Units - Application Specific Code

DPU
Middleware
Hardware STM32Cube Hardware Abstraction Layer (HAL)
Abstraction
STM32 Evaluation kit

Hardware

15




Software Description

STM32 MCSDK (motor control software development kit) firmware includes the
permanent magnet synchronous motor (PMSM) firmware library (FOC and 6STEP control) and the
STM32 motor control workbench (to configure the firmware library parameters), with its graphical
user interface (GUI).
STM32 Motor Control Workbench is a PC software that reduces the design effort and time needed
for the firmware configuration.
The user generates a project file through the GUI and initializes the library according to the ST-MC-SUITE
application needs. Some algorithm variables can be monitored and changed in real time.

Key features

Single/dual simultaneous field-oriented control (FOC)

Motor profiler and one-touch tuning for a fast startup of unknown motors
Simplified firmware architecture based on the STM32Cube HAL/LL libraries
Current reading topologies supported:

1 shunt resistor
3 shunt resistors
2 ICS (isolated current sensor)

Speed/position sensors (encoder and Hall) and sensorless operation

Speed and torque control

MTPA (maximum torque per ampere), flux weakening, feed forward, and start-on-the-fly
Full customization and real time communication through Motor Control Protocol

Ly
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X-CUBE-MCSDK-6

Software Overview

Motor Control
Solution Finder

¢y %
/ Kcube MsDK

Motor Control
Hardware boards

Software
Development Kit

@“5// \\W‘

Driver, MOSFet, IGBET,
Protection Diodes

Software Tool
Embedded Software Algorithm

& O

STM32 Cube Ecosystem  STM32 Motor Control Wiki
Software tools Knowledge database
Embedded Software FAQ, etc.
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3- Hardware and Software Setup




Setup steps

H TWIN.bo
3.1 L0 progran S 2 3.3 Hardware Setup

(DATALOGMC FW, Controller board)

3.2 How to program EVLSPIN32G4-ACT
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3.1- How to program STWIN.box
(DATALOGMC FW, Controller board)

) /4
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STEVAL-STWINBX1 FW Setup

A 4

FP-IND-DATALOGMC >

life.augmented

www.st.com

DZ KEIL 6IAR stm2” W

Tools by ARM  SYSTEMS CubelDE

<
<

Visualize log of sensors data and Use the pre-compiled binaries or re-compile the code
control the device customizing your device configuration

Ly
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_htmresc

‘ 9 9 Package structure
'l Select: Download & unpack Name

Documentation <€-------

Drivers 4""""""7

Middlewares

Projects  <------——--- .

Utilities

| | packagexml
|J Release_Motes.html

BSP, HAL
drivers

Sample
applications

20



https://www.st.com/en/embedded-software/fp-ind-datalogmc.html
http://www.st.com/

STEVAL-STWINBX1 Firmware Setup

To configure and flash properly the STEVAL-STWINBX1 follow the next steps:

1. Download the EP-IND-DATALOGMC function pack from www.st.com

4 N

_htrmresc
Docurnentation <-------- Docs BSP. HAL
Drivers €-------------—~—~—~——————~—--- driv,ers
Middlewares
2. Unpack the function pack folder and navigate into Projects «------------ Sample
STM32CubeFunctionPack DATALOGMC_V2.0.0. Utilties applications

en.DMO0751078.pdf
E' Package_License.html
¥ Package_License.md
E' Release_Motes.html

\
Lys .
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https://www.st.com/en/embedded-software/fp-ind-datalogmc.html#st-get-software
http://www.st.com/

STEVAL-STWINBX1 Firmware Setup

-

3. User can choose one of the three procedures described below to program the STEVAL-STWINBX1 board
with the DATALOGMC firmware:

 Firmware update via USB

Firmware update via STLINK
 Firmware update via BLE (FOTA)

Ly
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Firmware update via USB

STEVAL-STWINBXL1 can be reprogrammed via USB using the STM32CubeProgrammer "USB mode".

To enter "Firmware upgrade" mode you must follow the procedure below:

* Unplug the core system board.
* Press the USER button.

vay vi3 s
"“o . ,l s
: 1 1
v

o

« While keeping the button pressed, connect the USB cable to the PC.

ot

STEVALESTWBXCS1A]| 1 1
.
wa &

v
| “* WiFi SWD

* Now the board is in DFU mode. Open STM32CubeProgrammer, select the
binary located under:
Projects\STM32U585AI-STWIN.box\Applications\DATALOGMC\Binary

and download the firmware.

USER
Button

For further details, see UM2965

Ky 23
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https://www.st.com/en/development-tools/stm32cubeprog.html
https://www.st.com/resource/en/user_manual/um2965-getting-started-with-the-stevalstwinbx1-sensortile-wireless-industrial-node-development-kit-stmicroelectronics.pdf

Firmware Update via ST-LINK

To update the firmware via ST-Link follow the procedure below:

* Connect the STEVAL-STWINBX1 board to any STM32 programmer (here we are using STLINK-V3MINIE, for
more configuration see STLINK Setup).

* Connect the STEVAL-STWINBX1 and the programmer to a PC through the proper USB cables.

* Open STM32CubeProgrammer, select the binary file (located under: Projects\STM32U585Al-
STWIN.box\Applications\DATALOGMC\Binary ) and download the firmware.

For further details, see UM2965

Lyy 24
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https://www.st.com/en/development-tools/stlink-v3minie.html
https://www.st.com/en/development-tools/stm32cubeprog.html
https://www.st.com/resource/en/user_manual/um2965-getting-started-with-the-stevalstwinbx1-sensortile-wireless-industrial-node-development-kit-stmicroelectronics.pdf

Firmware Update via BLE (FOTA) I

The default firmware for STWIN.box enables the Bluetooth pairing via

NFC and Firmware On-The-Air upgrade through ST BLESensor app ST BLE Sensor

STMicroelectronics NV

« Download the app from the Play Store or the Apple Store
» Power on the board by plugging the USB cable

» Turn on the Bluetooth and the NFC on your smartphone
» Place the smartphone on top of the NFC antenna

» The smartphone will read the Bluetooth pairing information and it will
automatically load the App.

Il‘niu !

UHUH

NFC
"l Antenna o5
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Firmware Update via BLE (FOTA)

« The NFC step is optional, you can also manually open the ST BLESensor app and scan for nearby devices
« The board presents itself as BLEDfFw

* During BLE pairing, if requested, you must insert the following PIN: 123456

« The application shows the environmental data coming from the board (temperature and pressure)

At this point, you can choose to upgrade the firmware on the board directly by using the mobile app, by
selecting one of the available firmware

 See next slides for details

Ky 2
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Firmware Update via BLE (FOTA) I

To update the firmware, follow the procedure below:

16:04 50 16:05 3 16:05 16:06 [ 16:06 ol il (52

Available Boards Connected Board Board Configuration : Board Configuration Board Configuration

Current bank [2] Name: Defau

A SPirate 0
BLEDfFw o Current Running Fir e Version: 1.5.0
) MCU Type: U585

Board Report

BLEDIFY Selected File

atalog2-ISPU_FP-SNS-DATALOG2_1
STEVAL-STWINBX1 Running Fw Datalog2-ISPU_FP-SNS-DATALOG2_
BLEDefaultFw_FP-SNS-STBOX1 v1.5.0 STM32 UID

Other Bank

n Firmware o2 = EEEEEEEEEEN
irmware Present

N

Running on: Bank 2

No Firmware Present

DIS!

ER OUR PRODUCTS

essure, humidity

e List of compatible Firmware:
RERERERE BLEDefaultFw_FP-SNS-STBOX1V1.4.0 ¥

Board Security

Description
Firmw

Plot Data re for all box boards

Display the sensors' value on a configurable plot

ANNULLA EEEEEEEEEESN

Board Configuration

dvance board extended configuration trough

O

Board Control

Rssi & Battery

Catalog Filter

) /4 2
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Firmware Update via BLE (FOTA)

Once the download is finished, the new firmware will restart automatically. To reconnect to BLESensor app (if
needed), restart the app.

In Board Configuration tab you can also swap between 2 firmware already loaded into the STWIN.box flash,
download a new firmware or upgrade the current on with the latest available.

16:05

16:03 'n 16:10

Board Configuration

Board Configuration Board Configuration

Welcome to ST BLE Sensor App! . Current bank [1] .
Click on a board below to access its demos. o Current Running Firmware; 0
Datalog2_FP-SNS-DATALOG2V1.1.0
HSD2v12 Board Report Board Report
‘H STEVAL-STWINBX1 Running Fw:
Datalog2_FP-SNS-DATALOG2 v1.1.0 < Other Bank o
t
battery e e
N e Present
alarm: No Al Board Security Board Security
A ¥ e List of compatible Firmware:
Upload completed (I) N BLEDefaultFw_FP-SNS-STBOX1V1.5.0 ¥ (|) ~
Tl Upload finished in 7350 HSD2v11 Description
Firmware Update iR I S e Board Control Firmware for all box boards Board Control
The board is resetting, please restart the STEVAL-STWINBX1 Running Fw:
app. Datalog2_FP-SNS-DATALOG2VI1O . QuEEEER=ER ’

: ANNULLA INSTALL...
battery: 0% -
.
alarm: Missing SD Card .
irmware Download

Board Settings

\

@) The board will Reboot at disconnection

28
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STLINK Setup

« STWIN.box programming connector is natively compatible with STLINK-V3 debuggers family (STLINK-V3SET
or STLINK-V3MINIE). STLINK-V3 programmers are NOT included in the Kkit.

« Alternatively, in order to offer more alternatives, an adapter to STM32 Nucleo-64 boards (ST-LINK/V2-1) or
ARM standard JTAG connector (STLINK/V2) is included in the Kit.

USB Type-C

Ky 29
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https://www.st.com/en/development-tools/stlink-v3set.html
https://www.st.com/en/development-tools/stlink-v3minie.html

3.2- How to program EVLSPIN32G4-ACT

Ly
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EVLSPIN32G4-ACT Firmware Setup

To configure and flash properly the EVLSPIN32G4-ACT follow the next steps:

1. Download and install STM32 Motor Control Software Development Kit

(Require STM32CubeMX and one among the supported IDEs: STM32CubelDE, Keil, IAR)

2. Run MotorControl Workbench

3. Select New Project

A8 MC Workbench

‘,’ Jite.cugmented Motor Control WorkBench

B New project & Load Project £ Tools @® About

Ly
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For further details, see Getting started with STM32 Motor control SDK6.0
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https://www.st.com/en/embedded-software/x-cube-mcsdk.html#st-get-software
https://www.st.com/en/development-tools/stm32cubemx.html
https://www.st.com/en/development-tools/stm32cubeide.html
https://www.st.com/en/partner-products-and-services/arm-keil-mdk.html
https://www.st.com/en/partner-products-and-services/iar-embedded-workbench-for-arm.html
https://www.youtube.com/watch?v=iTnj0DT3lBM

EVLSPIN32G4-ACT Firmware Setup

N
New Project
4. In general Info tab select FOC as Driving Algorithn
and Inverter as Hardware and click Next
Y,

32




EVLSPIN32G4-ACT Firmware

New Project

Motor

° E i @
nverter

Shinano LA052-080E3NL1

Allen Bradley | Allen Bradley TL-A220P-HI32AN Bull Running BR2804-1700kv GimBal GBM2804H-100T

Magnetic Struct.:

Pole Pairs: 4
5 Max Speed:
- Nominal Voltage: 145\
5. Choose your motor in Motors ot o
. B B B B
tab ] and Cl ICk N eXt SM-PMSM 320V motor I-PMSM 24V motor
™ Magnetic Struct.: ™ Magnetic Struct.: SM-PMSH Magnetic Struct.: |-PMSM
Pole Pairs: 2 Pole Pairs: 4 Pole Pairs: 2
Max Speed: 4 krpm Max Speed: 4 krpm Max Speed: 4 krpm
Nominal Voltage: 24 V Nominal Voltage: 320V Nominal Voltage: 24V
MNominal Current: 1.6 Apk MNominal Current: 4 Apk Nominal Current: 1.5 Apk

\ /
> /4 3
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EVLSPIN32G4-ACT F

Irmware Setup

6. Choose EVLSPIN32G4-ACT in
the Inverter tab and click Ok

New Project

EVLSPIN32G4-ACT

Inverter

Clock Frequency:
Clock Sour
Motor Dri
Rated Volta
Rated Current:
Rated Power: N.A.

B

[ Data Brief @ Product Folder

© EVLSPIN32G4-ACT

MCU: STSP

Clock Frequency:
Clock Sour
Motor Drive

E

[3 Data Brief @ Product Folder

EVSPIN32F0601S3

EVSPIN32F025151

Motor Drive: M1
Rated Voltage:
Rated Curren

Rated Power:

B

[@ Data Brief @ Product Folder

EVSPIN32F060251

Motor Drive:
Rated Voltage: [20 - 164] V
Rated Current: 166 A
Rated Power: N.A.

B

[@ Data Brief @ Product Folder

EVSPIN32F06Q1S1

) /4
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EVLSPIN32G4-ACT Firmware Setup

# Home ‘ ¥ Generate the project ‘ @ Motor Pilot ‘ @ About
,r STSPIN32G4 @E\;L;Pil\iséG4-A(T

Power Supply A

Project Steps

O Project Hw & Info

Bus Voltage

Stage DC Bus: 24 Vdc - 1.6 Apk Sensing

O Moter

O Power Supply

/. Customize your project: 0 e

O Speed Sensing Selection

Analog

Digital
O Current Sensing T ; N
A. Supply voltage ) s g emperature g

) &7 Sensorless
Sensing N R
O Temperature Sensing C

B. Speed and position feedback O Sy sening Cot.

O Driver Protection >\ x »\ X =\ &

. . O Drive Settings Drive PWM
C. Drive settings and PWM frequency 0 SioeCotin i Generaton

. - O User Interface
D. Protection thresholds and behavior —~ ~ S ofn T RO

[ Pins Usage & Hw Changes

Current Speed

Sensing

Sensing

Main

#A Home ‘ i Generate the project & Motor Pilot @ About

8. Click Save and Generate the project

Project Steps * ,,,?Z STSPIN32G4 @E\/&L;P\ECZGILACT

Ky
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EVLSPIN32G4-ACT Firmware Setup

[ Project generation [m] X

i:g SETTINGS J' GENERATION
"/

STM32CubeMX
670

9. Select your IDE in Target Toolchain and click

Generate to create the project source code
(Supported IDEs: STM32CubelDE, Keil, IAR)

Target Toolchain

Firmware Package Version
STM32 FW V1.5.1 (Recommended)

Drive Type
Note: If STM32CubeG4 libraries are not installed yet, the code 8i§fw.
generation procedure could ask you to download and |
install them.

Ky 3
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https://www.st.com/en/development-tools/stm32cubeide.html
https://www.st.com/en/partner-products-and-services/arm-keil-mdk.html
https://www.st.com/en/partner-products-and-services/iar-embedded-workbench-for-arm.html
https://www.st.com/en/embedded-software/stm32cubeg4.html

EVLSPIN32G4-ACT Firmware

Setup

10. Click OPEN FOLDER button

\_

m Project generation

@ SETTINGS

STM32CubeMX

Target Toolchain

Firmware Package Version

Selecting "not installed” firmware or "Latest” will require
internet connection

¢ GEMNERATION

W/
... \INC\PMSM MOTOF pATamMeTers.n
...%Inchpower stage parameters.h
... hWSrehstm32g4xx_me it.c
..\::c\mc_parameters.h
...\Src\mc_parameters.c
...\Srchregister interface.c
.. hSrchmep.c
v \Inchme perf.h
...ASrchmc_perf.c
+..\Inc\register interface.h
...W5rchusart_aspep driver.c
..."5rchme_configuration_registers.c
A c\mc_co:figuratio:_regiaters.h
. chaspep.h
_MWSrchaspep.c
AIncimc_app hooks.h
ASre\mc_app hooks.c
ASro\stm3zZgdxx it.c
A chatm32g4xx_it.h
v ASroh=tm32g4xx _hal msp.c
...WInchstm32g4xx hal conf.h
.h
...%"Srchmain.c
Completed

OPEN FOLDER RUN STM32CubeMX

Lys
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EVLSPIN32G4-ACT Firmware Setup

N
JATALOGMC STM32CubelDE » v | D 2 Search STM32CubelDE
(e Marme - Date medified Type Size
11.Open the STM32CubelDE folder and add the
Drivers File folder
generated project to the workspace Middiewares
U .cproject CPROJECT File 2T KE
PROJECT File 15 KB
M32GA3TVBTH_FLASH.I LD File SKB
7
N
m MCSDK_Work - STM32CubelDE
File Edit Source Refactor MNavigate Search Project Run Window Help & myST
il g |§3"ﬁv§‘ ErEvdr@ O~ h~i® H~flvororo (@

5 Project Explorer = BESY § = #
. . . ~ [[] EVLSPIN32G4_ACT _Project (in STM32CubelDE)
12.Build the project to generate the binary S
(= Debug
(= Drivers
= Middlewares
[ EVLSPIN32G4_ACT _Projectioc
[t STM32G431VBTX_FLASH.Id

Note: If you have selected a different toolchain, please refer to its documentation to open and compile the generated project

Ky 3
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EVLSPIN32G4-ACT Firmware Setup

12.Power on the EVLSPIN32G4-ACT (see ‘
Hardware setup), connect the programmer as
illustrated in the figure and download the
binary.
The board is now ready to be connected to the
STWIN.box.
For more detail visit: Getting started with the
EVLSPIN32G4-ACT

13.1In case the STLink-V3 is not available, it's
possible to use the STLink-V2 adapter as
explained for the STWIN.box

Ly
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https://www.st.com/resource/en/user_manual/um3168-getting-started-with-the-evlspin32g4act-stmicroelectronics.pdf
https://www.st.com/resource/en/user_manual/um3168-getting-started-with-the-evlspin32g4act-stmicroelectronics.pdf

3.3- Hardware Setup




Setup

EVLSPIN32G4-ACT plus STEVAL-STWINBX1

Connect the two boards using the flex cable included with EVLSPIN32G4-ACT (STEVAL-

FLTCBO04) as shown in the figure.

gl = -

006-000725
& MODEL: BLLENRG:

| CONg < 1=

| Sy (=
1A max +
;(48V~mox VM-

Tt .

User has the option to supply the STEVAL-STWINBX1 board through
the EVLSPIN32G4-ACT by connecting the red-brown cable provided
in the EVLSPIN32G4-ACT package.
‘YI In alternative, STEVAL-STWINBX1 can be supply via USB. 41
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Setup

EVLSPIN32G4-ACT plus STEVAL-STWINBX1

Connect power supply and motor to the EVLSPIN32G4-ACT.

Ly
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POWER

=0 0-30v,

LRsReks i . é .

ooooo voun = /2 e s ;

"IN 5/_ ...... ot i i 3
o (o

Ove Teehh &

Motor phases

A 4

The power supply voltage depends on the
motor used. Is the one properly selected
during the generation of EVLSPIN32G4-ACT
firmware.

Note:

If Hall/lEncoder position feedback was
selected during the generation of
EVLSPIN32G4-ACT firmware, connect the
position feedback to the dedicated connector.
Refer to Getting started with the
EVLSPIN32G4-ACT for more details.
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https://www.st.com/resource/en/user_manual/um3168-getting-started-with-the-evlspin32g4act-stmicroelectronics.pdf
https://www.st.com/resource/en/user_manual/um3168-getting-started-with-the-evlspin32g4act-stmicroelectronics.pdf

4- DATALOGMC Demonstration




4.1- USB data streaming Real Time Plot




From HSDPython SDK to STDATALOG-PYSDK

 From FP-IND-DATALOGMC v2.0.0, HSDPython _SDK has been expanded and moved to a separate software
product: STDATALOG-PYSDK

« The STDATALOG-PYSDK is a comprehensive Python framework designed to facilitate the capture,
processing, and visualization of data from a wide range of sources, including sensors, algorithms, simulated
signals, and telemetry from actuators.

 Itis compatible with all firmware examples available in FP-SNS-DATALOGZ2, FP-IND-DATALOGMC, and FP-
SNS-DATALOG1

« The python software development kit (SDK) for data logging has been developed using Python 3.12.
To properly use it, Python 3.10, 3.11, or 3.12 must be already installed on the user’s machine

STDATALOG-PYSDK requires different Python modules. The package is distributed with installers that solve all the required
dependencies

« The next slides show how to use the stdatalog MC_GUI.py script available in the SDK. Please see the full
documentation available on the STDATALOG-PYSDK landing page to install the SDK properly on your
machine

Ky I
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https://github.com/STMicroelectronics/stdatalog-pysdk
https://github.com/STMicroelectronics/stdatalog-pysdk

Execute stdatalog MC_GUI.py

» stdatalog MC_GUI.py is Python script for real time control and plot of Sensor and Motor control data

such as control current, voltage, speed and faults. It works within the STDATALOG-PYSDK, developed in
Python 3.12 on Windows and Linux environments.

« STDATALOG-PYSDK requires different Python modules. The package is distributed with installers that solve all the required
dependencies

» Please see the full documentation available on the STDATALOG-PYSDK landing page to install the SDK properly on your machine

] High Speed Datalog MotorContral SW 7

* Once the two boards have been setup and
configured and the Python environment has been
properly updated, connect the STWIN.box board via
USB and launch the real-time plot by
executing stdatalog MC_GUI.py available fighiSpesdiDatalog

: . e Motor Control SW
in examples\gui_applications\stdatalog_mc\Datalog. otor Lontro

« Depending on your local setup, to execute the script, you can
open a command shell there and run python
stdatalog_GUl.py.

* Click on the Connect button to allow the connection
between the board and the PC.

Ly

life.augmented

Enable application log file
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https://github.com/STMicroelectronics/stdatalog-pysdk

Execute hsdatalog MC_ GUI.py

E High Speed Datalog Motor Conts

Log Controller v Motor Controller
Device config file ~ Acquisition Control Hide/Show Plot settings Online plot settings Motor Control

Online plot settings

) Save Acquisi 5 o
’;;E”E'r"t‘”" C:\git_repo\fp-ind-datalogme_rev_07\Firmware\Utilities\HSDPython_SDK dj;z:;: . Startlog Pt Tme 5 =

Offline plot settings  Window . Tl © Start Motor

L Load

Slow Motor Telemetries
No Error

temperature [Celsius] Z FOC Duration
Fast Motor Telemetries Over Voltage
Under Voltage
ref spzed Over Heat
Start Up failure
Speed Feedback

lISSDWB_ACC

ILPS22QS_PRESS

bus_voltage Over Current

Software Error

Slow Motur Telemetries

IMP23ABSU_MIC

ISM330DHCX_ACC

Click Start log to GEE& . Click Start
see sensors and e ; 8 Motor to
motor data in start the motor
real 'tl m e n Information

Firmware Information

"

Fast Motor Telemetries

Device Information

"

11S3DWB_ACC

Ly
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Note: User must start the motor in order to watch motor data telemetries.




Execute hsdatalog MC_ GUI.py

E High Speed Datalo

Log Controller Motor Controller
Device config file ~ Acquisition Control Hide/Show Plot settings Online plot settings Motor Control

3 Save DeitET d Online plot settings
;Dcliilr"ltmn C:\git_repo\fp-ind-datalogmc_rev_0T\Firmware\Utilities\HSDPython_SDK 01 Browse atetime Start Log FrES 30 b

subfolder Offline plot settings ~ Window [rem] 0 start Motor

X Load

Slow Motor Telemetries
No Error

temperature [Celsius] FOC Duration
Fast Motor Telemetries Over Voltage
Under Voltage
USE Data Packet Size ref speed Over Heat
Start Up failure
Speed Feedback

SD Data Packet Size

Enabled bus voltage Over Current

Data Type Software Error

@
=
-
]
E
=
I
]
2
]
=
5
2
n

Dimension

1Lq

Enabled

Unit

Enabled

Unit

Fast Motor Telemetries

|_Q_REF

Enabled

"

Unit

1_D_REF

1IS3DWB_ACC

Enabled

) /4

life.augmented Note: User can select maximun four Fast Motor Telemetries




hsdatalog MC_GUI.py allow you to:

Start/Stop the motor via motor control widget
Set Motor velocity via motor control widget
Configure fast and slow motor telemetries
Enable/disable the needed sensors

Setup data rate, full scale, timestamps
Retrieve sensor status

Save and load a configuration via a JSON file
Start/stop logging data on the PC

Tag current acquisition with your label (see
next slide)

Once clicked on Start Log button, data are
live plotted and the application will create a
YYYYMMDD_HH_MM_SS (i.e.,
20230128 16 33 00) folder containing the
raw data and the JSON configuration file.

Ly
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hsdatalog MC_GUI.py

o bR Y 1 T A

0t 0 e 0 At M Mmoo
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hsdatalog  MC_GUI.py

[EZ High Speed Datalog Motor Control SW - %

« Tag your acquisition with TAGS INFO:

» choose which tag classes will be used for the
next acquisition

* handle data tagging and labelling of an
ongoing acquisition

Log Controller e Motor Controller

» set up the acquisition name and description

Tags Information

s
=}
=
o
=
2
a
z

SW Tag Classes

Tags Information

SW Tag Classes

50
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hsdatalog MC_GUI.py

* Once concluded the test, you can
also check and plot the entire
dataset by clicking on Plot the last
acquisition button

L ik ‘"’-rwww.J’w'.\j«';‘.w»rvw.w‘ﬂ':wa.hn.ra;y(r%.meﬂw‘q'
- { i}l l"ll"‘w d“’ ‘!],“f i !p‘ ﬂh I| ’I’I\ ||||=|||h" ’llt ‘|| M[
“°°: "!i“‘l“ i Il ‘;“Ii‘ i ‘g"!i:"i \
°°°°° Vit !’ AR A h‘h"'n A A s

‘ LG AR X=7.185 y=3.46+03
’ l 51
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4.2- Data logging on SD card,

configuration with BLESensor App




ST BLESensor App: Smart Motor Control tab

« DATALOGMC application can be controlled via Bluetooth using the

app (for both Android

and iOS — v5.2 and above) which lets you manage start/stop motor, set motor velocity, slow and fast
telemetries configurations, sensor configurations, start/stop data acquisition on SD card and control data

labelling.

* Once connected, the main window allow you to:

1. Start the motor
2. Configure motor telemetries and sensors
3. Start the log

Ly
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1045608 kN il 94% 8 1045 MG & « P 1605066 » © & N D 94%

Available Boards & Connected Board Smart Motor Control

\ 0 S ensor App!
DMCv100
Click on a board below to access its demos.
e
HSD2v12
0 Motor Information
A 53d8m E1:83:9D:84:76:71 « RUNNIN: G
S /AL-STWINBXT Running Fw o fault me: g
DMCv100
Valid DTMI Motorspeed
STEVAL-STWINBX1 Running Fw: 2 =

FP-IND-DATALOGMC v1.0.0

alarm: No Alarm
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Acquisition settings and control

» By clicking to the tags button you can switch to the acquisition settings and control tab to:
« choose which tag classes will be used for the next acquisition
« handle data tagging and labelling of an ongoing acquisition

« AYYYYMMDD HH MM_SS (i.e., 20200128 16 33 00) folder containing the raw data and the JSON
configuration file will be created into the SD card

16196MG » 8. N T 94%8

1625886 * 2 W N Frl 93% M

16058 GG * W Nl 94%m 16058 GG « o XD 0 94%m 162666 * © W N = 93%m

Smart Motor Control

Smart Motor Control i
o ’
i ) @ .
| 5] )
Tags Information Tags Information =

Tags Information

Smart Motor Control

Smart Motor Control Smart Motor Control

SW Tag Class 0

Motor Information Motor Information

SW Tag Class 0 SW Tag Class 0

Label | SW-TAG_0 W RUNNING STOP « RUNNING STOP

o Label | | 188t Label lESt
No fault message

Enabled Motor Speed Motor Speed

bl > Enabled > g v (s

, 1440 ! ¥ 440
SW Tag Class 1 1440
SW Tag Class 1

il SW Tag Class 1
Laber  SW_TAG_1 Laber  SW_TAG_T Slow Motor Telemetries Slow Motor Telemetries

No fault message

Label SW._TAG1
To stop the acquisition you must stop before the To stop the acquisition you must stop before the
motor via the 'STOP' button and stop the acquisition motor via the 'STOP' button and stop the acquisition
with the Stop button

with the Stop button
< test testo testi

Enabled (o ]

SW Tag Class 2

Enobled >

SW Tag Class 2

& Temperature 27 {4
NS s e
Label SW_TAG_2

i bwj Felf Brd iol A o

@ speedRef. 1440  krpm Labet SW_TAG_2
Enabled o 5 6 . h J

SWTagClass3 00 4

A ’ o

Motor Control Configuration

xd i BV HBE Y iml <

Enabled »
@ Speed Meas. 1434  kipm

A o

W Tag 4 P A
o
Gl < o

Motor Control Configuration

1#1 laliano Send

Motor Control Configuration Motor Control

@]

1l

il <
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5- Documents & Related Resources




Documents & Related Resources

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

FP-IND-DATALOGMC:

« DB5152: STM32Cube function pack for high-speed datalogging of sensors data and motor control
telemetries —

« UM: Getting started with the STM32Cube function pack for high-speed datalogging of sensors data
and motor control telemetries—

STEVAL-STWINBX1.:
« DB4598: STWIN.box - SensorTile Wireless Industrial Node Development Kit —

« UM2965: Getting started with the STEVAL-STWINBX1 SensorTile wireless industrial node
development kit —

EVLSPIN32G4-ACT:
 DB5035: STSPIN32G4 reference design for next generation smart actuators —
« UM3168: Getting started with the EVLSPIN32G4-ACT —

‘Yl Consult www.st.com for the complete list 56
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6- STM32 Open Development

Environment: Overview




STM32 ODE Ecosystem

FAST, AFFORDABLE PROTOTYPING AND
DEVELOPMENT

The STM32 Open Development Environment (ODE) is an oq_en, flexible, easy and affordable way to
develop innovative devices and applications based on the STM32 32-bit microcontroller famil
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.

The STM32 ODE includes the following five elements:

o STM32 Nucleo development boards. A comprehensive range of affordable development boards for
all STM32 microcontroller series, with unlimited unified expansion capability, and with integrated
debugger/programmer

o STM32 Nucleo expansion boards. Boards with additional functionality to add sensing, control,
connectlv'@/,fower, audio or other functions as needed. The expansion boards are piugged on top
of the STM32 Nucleo development boards. More complex functionalities can be achieved by
stacking additional expansion boards

STM32Cube
development boards

STM32 Nucleo
development boards

o STM32Cube software. A set of free-of-charge tools and embedded software bricks to enable fast .’." STM32 Open
and easy development on the STM32, including a Hardware Abstraction Layer, middleware and the '. ?ﬁlﬁfﬂ?ﬁﬂ

STM32CubeMX PC-based configurator and code generator STM32 Nucleo
expansion boards (X-NUCLEO)

STM32Cube

o STM32Cube expansion software. Expansion software provided free of charge for use with STM32 expansion software (X-CUBE)

Nucleo expansion boards, and compatible with the STM32Cube software framework

o STM32Cube Function Packs. Set of function examples for some of the most common application
cases bullt by Teveraging the modularity and interoperability of STM32 Nucleo development boards Function Packs
and expansions, with STM32Cube software and expansions.

The STM32 OR/Ien Development Environment is compatible with a number of IDEs including IAR
EWARM, Keil MDK, mbed and GCC-based environments.

Ly
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http://www.st.com/stm32ode
https://www.st.com/en/ecosystems/stm32-nucleo.html
https://www.st.com/en/ecosystems/stm32-nucleo-expansion-boards.html
https://www.st.com/en/ecosystems/stm32cube.html
https://www.st.com/en/ecosystems/stm32cube-expansion-software.html
https://www.st.com/en/ecosystems/stm32-ode-function-packs.html

STM32 Open Development Environment:

all that you need
The combination of a broad range of expandable boards based The building blocks

on leading-edge commercial products and modular software,

from driver to application level, enables fast prototyping of ideas Acoslerometer, gyroscope ,,
. . . Inertial modules, magnetometer COLLECT
that can be smoothly transformed into final designs. pressure,::x,i,s:;u:i,chrmye Sense .'. STM32 Open
) ' " Development
To start your design: Suenie A connec TRANSW Environment
«  Choose the appropriate STM32 Nucleo development board (MCU) "ot 1M
and expansion (X-NUCLEO) boards (sensors, connectivity, audio,
motor control etc.) for the functionality you need Toueh controller ‘ HMI ACCESS
LED drivers

* Select your development environment (IAR EWARM, Keil MDK, and
GCC-based IDEs) and use the free STM32Cube tools and software.

Stepper motor driver 4 ACTUATE
. . DC & BLDC motor driver ' Move
+ Download all the necessary software to run the functionality on the _
POWER

selected STM32 Nucleo expansion boards

. . . Industrial input/ output
* Compile your design and upload it to the STM32 Nucleo Energy management & batery
development board.

* Then start developing and testing your application. General-purpose microcontrollers PROCESS
Software developed on the STM32 Open Development .
Environment prototyping hardware can be directly used in an —+  Software

advanced prototyping board or in and end product design
using the same commercial ST components, or components

from the same family as those found on the STM32 Nucleo vougnins
boards.
Integrated . ’ Complete product range
debugging and 3 € from ultra-low power to

programming .
ST-LINK probe : high-performance

ST morpho extension header

Ly
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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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