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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 ®0S

Smartphone App

-
= Host local
W 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)

« 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

@ Python SDK

ost local
atasets Storage

- H
—

For boards programming only:
« STLINK-V3MINIE, STLINK-V3SET, or ST-LINK/V2 + adapter

S7
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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 % ® 05
- STEVAL-FLTCBO04 T
(4cm flex cable included with EVLSPIN32G4-ACT) —
) . i Smartphone App
» 3-phase brushless motor (250 W max — not included in the kit) ff,"

» Power supply (48 V max)
« STBLESensor App for Android or iOS

* micro-SD card

For boards programming only: <
Onboard SD Card @
« STLINK-V3MINIE, STLINK-V3SET, or ST-LINK/V2 + adapter Datasets Storage 0

S7
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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

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

EVLSPIN3I2GANACT Re
N
il

+ (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 IoT 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 K \
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.

W8 L gy o2 g 4
SESZSL-0d1 KHTH -

STLINK Adapter (V2, V2.1)

{STEVAL-I\/IKIGIBV4 + CabIEJ

STWIN.box Core System

[STEVAL-STWBXCSl ]

Battery
LiP0-752535 - 480mAh

| STEVAL-C34DIL24 |

34 pin Flex cable

[STEVAL-FLTCBOl]
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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. K \

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.

, 1Pl N
EVLSPINIZGANACT Reve
o valll g

Key Features

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

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
« USB and BLE communication * Field Oriented Control

« Sensors acquisition and streaming
« SD Card management

Lys 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 R e IR configuration
e app Python
utilities examples
FP-IND-DATALOGMC
Sensor Manager Tag Manager
Application

Digital Processing Units -

DPU Application Specific Code

Middleware

Hardware
Abstraction

STM32Cube Hardware Abstraction Layer (HAL)

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

S7
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X-CUBE-MCSDK-6

Software Overview

Motor Control
Solution Finder

i @ ﬂ
' / coemcsn

Motor Control
Hardware boards

Software
Development Kit

@“5// \\W‘

Driver, MOSFet, IGBT,
Protection Diodes

Software Tool
Embedded Software Algorithm

& O

STM32 Cube Ecosystem  STM32 Motor Control Wiki
Software tools Knowledge database
Embedded Software FAQ, etc.

16



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

9 Package structure

Mame

Select: Download & unpack

71
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»
»

FP-IND-DATALOGMC

v

_htmresc

Documentation <«

Drivers < A

www.st.com |

Middlewares

Projects
Utilities X

| | packagexml
|:] Release_Motes.html

---- Docs

BSP, HAL
drivers

. Sample
applications

KEIL ©6IAR st W

Tools by ARM  SYSTEMS CubelDE

b3

Use the pre-compiled binaries or re-compile the code
customizing your device configuration

<
<«

Visualize log of sensors data and
control the device

S7
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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

_htmresc
Documentation <-------- Docs BSP. HAL
Drivers <«-----------=-————~———-~—---- driv,ers
Middlewares
2. Unpack the function pack folder and navigate into Projects «------------ Sample
STM32CubeFunctionPack DATALOGMC_V1.0.0. Utilties applications

en.DMO0T51078. pdf
E Package_License.html
* Package_License.md
E Release_Motes.html

.
ST .
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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)

S7
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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.

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

* 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 2
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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

Lys 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)

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.

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 appn 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 £ Rl il & 16:05 £ Rl il GO 16:05 £ il il G 16:06 £ il G 16:06

Available Boards Connected Board o Board Configuration $ Board Configuration Board Configuration

Current bank [2] Name: DefaultFw

BLEDfFw 0 A trentAunn g Elmare v
MCU

Board Report

nnwm m32ul Other Bank

Environmental

DISCOVER OUR PRODUCTS

Board Security Descriptior

Firr Are all bo: vards
AN nEmmmmmsmes

.
M

.

.

.

M

.

.

.

e N List of compatible Firmware: :

mEEEmEEEnE BLEDefaultFw_FP-SNS-STBOX1V1.4.0 ~ .

.

M

Plot Data =
.

.

L]

B

Board Configuration

>

O

Rssi & Battery
s Board Control

Textual Monitor

Ky 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.

Available Boards

y BK:

Welcome to ST BLE Sensor A
k or rd below to access its demos
HSD2v12
0 STEVAL-STWINBX1 Running Fw
Datalog2_FP-SNS-DATALOG2 v1.1.0

Upload completed
HSD2v11
Firmware Update Upload finished in 73,50 seconds

The board is resetting, please restart the STEVAL-STWINBX1 Running Fv

app Datalog2_FP-SNS-DATALOG2 v1.1.0
battery: 0°
alarm; Mis D Card
VX
0 TILEBOX
A e

0 HSD2v12

life.augmented

Board Configuration Board Configuration Board Configuration

List of compatible Firmware:
Ll) ~ BLEDefaultFw_FP-SNS-STBOX1V1.5.0 ¥ Ll) ~
Description
jar all box boards Board Control

ANNULLA INSTALL...

-
]
n
-

o v v
Board Settings Board Settings .

@ The board will Reboot at disconnecti

6048 ’ 174 i
u T e e
28




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

Lys
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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

e MC Workbench

‘,’ Jite.ougmented Motor Control WorkBench

B New project & |oad Project & Tools ® About

S7
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For further detalls, see Getting started with STM32 Motor control SDK6.0

31



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,
‘Yl
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EVLSPIN32G4-ACT Firmware

-

New Project

5. Choose your motor in Motors
tab, and click Next

nwverter

Motor

Shinano LA052-080E3NL1

Allen Bradley |

Allen Bradley TL-A220P-HJ32AN

Magnetic Struct.:
Pole Pairs: 4

Magnetic Struct.:
Pole Pairs: 2
Max Speed: 4 krpm
Nominal Voltage: 24V
MNominal Current: 1.6 Aok

Bull Running BR2804-1700kv

Magnetic Struct.:

Nominal Current:

SM-PMSM 320V motor

Magnetic Struct.: SM-PMSM
Pole Pairs: 4
Max Speed: 4 krpm
Nominal Voltage: 320 V
Nominal Current: 4 Apk

GimBal GBM2804H-100T

Max Speed:
Nominal Voltage: 145 \
Nominal Current: 5 Apk

I-PMSM 24V motor

Magnetic Struct.:
Pole Pairs: 2
Max Speed: 4 krpm
Nominal Voltage: 24 V
Nominal Current: 1.5 Apk

MSM

) /4
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EVLSPIN32G4-ACT Firmware Setup

New Project

EVLSPIN32G4-ACT

Inverter

EVSPIN32F02Q1S1

| © EVLSPIN32G4-ACT EVSPIN32F025151

B-G431B-ESC1

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

MCU: STSPIN32
Cock Frequency:
Clock Source: &

Motor Drive: Motor Drive: Motor Drive: V1
Rated Voltage: [ Rated Voltage: [10 - 23] V Rated Voltage: [2! Vv
Rated Current: Rated Current:
Rated Power: Rated Power: N.A. Rated Power: N.A.
B B E B
@ Data Brief @ Product Folder [3 Data Brief @ Product Folder [3 Data Brief @ Product Folder

EVSPIN32F06Q1S1

EVSPIN32F0601S3 EVSPIN32F0602S1

34
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EVLSPIN32G4-ACT Firmware Setup

A Home ‘ %% Generate the project ‘ @ Motor Pilot ‘ ® About
Project Steps = x STSPIN32G4 @E\/i#ﬁsﬁm-;m

O Project Hw & Info

Power Supply A Bus Voltage

Stage DC Bus: 24 Vdc - 1.6 Apk Sensing

O Motor

O Power Supply

7. Customize your project: 0 o

[0 Speed Sensing Selection

Analog

Digital
[ Current Sensing

Supply voltage O Bus Vohage Sensing Temperature » censorless

Sensing A R

0 Temperature Sensing

Ol

Speed and pOSItlon feedback 0 Speed Sensing Config.

O Driver Protection

. . O Drive Settings Drive PWM
Drive settings and PWM frequency 0 Sigecomtin b Generaton

Protection thresholds and behavior ="

odw
O Application Configuration s _’\z _b\: _.\I

O Pins Usage & Hw Changes

OO0 w2

Current
Sensing

Main

#A Home ‘ 1 Generate the project @ Motor Pilot @ About

Project Steps * ,,?Z STSPIN32G4 @EVEL;P\:;B:ZG4VA(T

8. Click Save and Generate the project

S7
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EVLSPIN32G4-ACT Firmware Setup

[ Project generation m] X

i:; SETTINGS ¢ 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)

9
nnnnnnnnnn

Drive Type

Note: If STM32CubeG4 libraries are not installed yet, the code g[L“_LL':jZ:*’“’“’“""’"
generation procedure could ask you to download and e B
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

* GEMERATION

W/
.. W INCA\DMSM MOTOr pParamecers.n
.+« \Inc\power stage parameters.h
+oASrohEtm32g4xx me it.c
...%Inchmc_parameters.h
...ZSrchmc_parameters.c
...\SIC\Iegister_interface.c
... A\Sroch\mep.c
... \Inchmc_perf.h
...\Src\mc_perf.c
...\Inchregister interface.h
...\Srchusart_aspep driver.c
+..\Sre\me configuration registers.c
\ :c\mc_co:figurat:o:_regiaters.h
LInchaspep.h
LhSrchaspep.c
“Inchmc_app hooks.h
.\Src\mc_app_hooks.c
ASrohstm3Zgdxx_it.c
- chetm32g4xx_it.h
.. \Srchstm32g4xx_hal msp.c
v \Inch=tm32g4xx hal conf.h
.h
..WAWSrevmain.c
Completed

OPEN FOLDER RUN 5TM32CubeMX

d /4
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EVLSPIN32G4-ACT Firmware Setup

y
TATALOGMC STM32CubelDE » w | 2 Search STM32CubelDE
~ Mame - Date modified Type Size
11. Open the STM32Cu be| DE folder‘ and add the Application 10/17/2023 1028 AM  File folder
Drivers 107 File folder
generated project to the workspace Middlewsres
112 cproject 10/ CPROJECT File 2T KB
10/ PROJECT File 13 KB
V] A3TVBTX_FLASH.Id 10/ LD File SEB
J
N\
[T MCSDK_Work - STM32CubelDE T
File Edit Source Refactor Navigate Search Project Run Window Help & myST
- |Q\B"n'io® B~ @~~~ &5~ Pl v v o AR ANl
[ Project Explorer x BE%Y § = #®
. . . + [ EVLSPIN32G4_ACT_Project (in STM32CubelDE)
12.Build the project to generate the binary e
(= Debug
= Drivers
(= Middlewares
[ EVLSPIN32G4_ACT Projectioc
[& STM32G431VBTX_FLASH.d
J

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

S7

life.augmented

39



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.

a1 R

;j i 006-000725

. § MODEL: BLUENRG-

: S s
— "R FEEELE
| CONg <14 | e

talep o

| SV [i=
1A max

(48V~mox

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.
KYI In alternative, STEVAL-STWINBX1 can be supply via USB. a1

life.augmented



Setup

EVLSPIN32G4-ACT plus STEVAL-STWINBX1

Connect power supply and motor to the EVLSPIN32G4-ACT.

Motor phases

v

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.

Power Supply Note: The power supply voltage depends on the
motor used. Is the one properly selected

‘_ during the generation of EVLSPIN32G4-ACT
Y/ firmware. 2
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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




Python Application for real-time plot

« DATALOGMC provides a Python example for real time control and plot of Sensor and Motor control data
such as control current, voltage, speed, faults.

« examples/hsdatalog MC_GUI.py works within the HSDPython SDK, developed in Python 3.10 on Windows
and Linux environments.

« HSDPython_SDK requires different Python modules, distributed together with FP-INC-DATALOGMC. By installing them through the
provided installers, all the required dependencies are automatically solved — see HSDPython_SDK to fully setup your Python environment

[ High Speed Datalog Motor Control SW

uuuuuuuuuuuuuuu

1600

eeeee

Tags Information

e et

2 o
@
r 2 O [ P00 0 e P W 00 i o
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S7

Execute hsdatalog MC_ GUI.py

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 just executing hsdatalog_MC_GUIl.py available in
Utilities/HSDPython_SDK/examples.

BN C\Windows\System32\cmd.exe — O b4

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

High Speed Datalog
Motor Control SW

46
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Execute hsdatalog MC_ GUI.py

ﬁ High Speed Datalog Motor Conts

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

) Save el dateti Online plot settings
’;;ai';' on C:git_repo\fp-ind-datalogme_rev_01\Firmuware\Utilities\HSDPython_SDK :h:c:ln.;: Start Log Plots Time .0 - Speed

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 spzad Over Heat
Start Up failure
Speed Feedback

lIS3DWB_ACC

ILPS22Q5_PRESS

bus_voltage Over Current

Software Error

Slow Motur Telemetries

IMP23ABSU_MIC

ISM330DHCX_ACC

Click Start log to EEE& ’ Click Start
see sensors and g ; 8 Motor to
motor data in start the motor
real-time

Firmware Information

"

Fast Motor Telemetries

Device Information

"

11S3DWB_ACC

S7
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Note: User must start the motor in order to watch motor data telemetries.




Execute hsdatalog MC_ GUI.py

BEZ High Speed Dat

Log Controller v Motor Controller
Device configfile  Acquisition Control Hide/Show Plot settings Online plot settings Motor Control

B Save YEriE d Online plot settings
?:I?jilr'ltmn Ci\git_repo\fp-ind-datalogmc_rev_0T\Firmware\Utilities\HSDPython_SDK B3 Browse atetime Start Log Plots Time 0 Speed

subfolder Offline plot settings ~ Window © Irom] © start Motor

X Load

Slow Motor Telemetries
No Error

temperature [Celsius] FOC Duration
Fast Motor Telemetries Over Voltage
Under Violtage
USBE Data Packet Size ref_speed Over Heat
Start Up failure
Speed Feedback

SD Data Packet Size

Enabled Over Current

bus_voltage
Software Error

Slow Motor Telemetries

Data Type

Dimension

"

LQ

Enabled

Unit

1D

Enabled

Unit

Fast Motor Telemetries

1.Q_REF

Enabled

"

Unit

|_D_REF

11S3DWB_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.

S7
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hsdatalog MC_GUI.py
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hsdatalog  MC_GUI.py

[T High Speed Datalog Metor Control SW - X

« 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

Y
Y
=
o
3
2
@

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

. Figure 1

LA w““‘""v“,f”‘}\‘*‘""MN“"’J}'m‘|\"‘"5“l"‘w"‘"‘"1""!."7“*’““"*'\'H.Wz.f‘x{} (V"‘"Nilw‘.‘“ v Al

" | ““’ ‘!]’“f ! !’M’h :| ||'!‘ "||=||lh” »ll! ”rm "W]’
400: o i ‘!"u \l“j“‘ ‘,l!i!" l
°°°°° . A AR AL AAAL.

, T X=7.185 y=3.46e+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.

104562 @ N E 0 94%m 10:45 ® . 8| XA 94%e 1605MGG »

* Once connected, the main window allow you to:
1. Start the motor
2. Configure motor telemetries and sensors
3. Start the log

Available Boards 2o Smart Motor Control

HSD2v12

DMCv100

g
*

A 59 ©

_——————

"I 53
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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

1619686 - BB N 94%

16258686 * 8NN 93%m

1605 GG * 16058GG * QU NT g9%4%m 1626 3B G * 2N 93%e

Smart Motor Control

Smart Motor Control

~
o -

Tags Information

Smart Motor Control Smart Motor Control Smart Motor Control

5) ° |

Tags Information Tags Information

SW Tag Class 0 Motor Information Motor Information
SW Tag Class 0

SW Tag Class 0
SW_TAG_0 7 RUNNING STOP W7 RUNNING STOP
Label - Labell test Laber  teSt
No fault message
I Motor Speed Motor Speed
Enabed » —_ » oor Spee orSpee (s ©)
G o

Saam]

1440 g 1440

SW Tag Class 1 o it/ 1440
ag Class 1 SW Tag Class 1

Label SW_TAG_1 Lober  SW_TAG_1 Slow Motor Telemetries Slow Motor Telemetries Labet  SW_TAG_1

No fault message

To stop the acquisition you must stop before the
motor via the 'STOP' button and stop the acquisition
with the Stop button

To stop the acquisition you must stop before the
motor via the 'STOP' button and stop the acquisition
with the Stop button

Enabled o )

SW Tag Class 2

& test testo testi

Enabled o

SW Tag Class 2

& Temperature 27 C
1y £2) (2] (43 £S5 oY i £8] 9] §0
Label SW-TAG.2

qi o el Bel S Py B S o D

Enabled > slalellolalolil:]

SW_TAG_2
@ speedRef. 1440  krpm Label

SWTag Class3 g8

Enabled ( .
@ Speed Meas. 1434  krpm
S SR

< Fzi bxl BCl B EDY Rl Y @ @

@

54
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4.3- HSDPython SDK



FP-IND-DATALOGMC comes with a dedicated
Python SDK, ready-to-use for integration into
any data science design flow.

It is distributed in FP-SNS-DATALOG2 and FP-
IND-DATALOGMC and can handle data
acquired from both packages.

HSDPython_SDK has been developed in
Python 3.10

The SDK contains many Python scripts,
examples and Jupiter notebooks that can be
used to log and elaborate data

The scripts take advantage for the API provided
by the st_dtdl gui, st_hsdatalog and st_pnpl
Python modules.

S7
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HSDPython SDK

= | HSDPython_SDK

Share View

—_ v 1 <« Utilities > HSDPython_SDK >

Name Date modified
examples 2/16/2023 2:59 PM
st_dtdl_gui 2/16/2023 2:55 PM
st_hsdatalog 2/16/2023 2:55 PM
st_pnpl 2/16/2023 2:55 PM
HSDPython_SDK _install.bat 2/16/2023 2:19 PM
HSDPython_SDK _install.sh 2/16/2023 2:19 PM
HSDPython_SDK_install_noGUl.bat 2/16/2023 2:19 PM
HSDPython_SDK_install_noGUI.sh 2/16/2023 2:19 PM
HSDPython_SDK_uninstall.bat 2/16/2023 2:19 PM
HSDPython_SDK_uninstall.sh 2/16/2023 2:19 PM

10 items

v

O O Search HSDPython_SDK
Type Size
File folder
File folder
File folder
File folder

Windows Batch File
Shell Script
Windows Batch File
Shell Script
Windows Batch File

Shell Script

N N N

N ND

"

A A A

~

(we] (so]

(o]

(ve] (we] (v e




HSDPython SDK

« Before using HSDPython SDK, Python3
(>=3.10) must be properly installed on your

- B T —
machine.

« The following steps are valid for a Windows / Install Python 3.11.3 (64-bit)
machine S|m|lar approaCh can be fonowed on Select Install Mow to install Python with default settings, or choose
Other OS as We” Customize to enable or disable features.

* Download the installer from python.org and launch it @ Install Now
« Select Add python.exe flag and click Install Now.
Administrator privilegeS are needed. Includes IDLE, pip and documentation
Creates shortcuts and file associations
« Once the setup is complete, you can use Python on your ' o '
machine
—> Customize installation
Choose location and features
pgthf:{n Use admin privileges when installing py.exe
Wiﬂd(I;WS |1 Add python.exe to PATH | Cancel

’l 57
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HSDPython SDK installation

« The three modules are distributed as Python wheels
i - t_hsdatal
* Launch HSDPython_SDK_install.bat (Windows) or St_s¢ara o8

HSDPython SDK_install.sh (Linux) m

« The SDK modules and their dependencies will be

installed in your Python environment

: a -
« For Linux users, further steps are needed. A st_dtdl gui
. ) ) o ! SR STDTDL_Controller =
c A step-by_—step _procedure is described in detail in the ! ! e S . -|_|_|- 1
readme_linux file. ! ! . e phe— : '
. ! 1STDTDL_DeviceConfigPage: Widgets
¥ -

st_pnpl
—
PnPLCmd device_template_manager )
device_template_model Local db

Ky 5
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HSDPython SDK scripts

« The SDK can be used to develop a custom project either by importing the provided modules in a new
application or by modifying one of the available scripts

* Here the list of scripts available in the examples folder:
» hsdatalog_data_export.py can convert data into CSV or TSV files.
» hsdatalog_data_export by tags.py can be used for tagged acquisition to convert data into different files, one for each tag used.
+ hsdatalog_dataframes.py can save data as pandas dataframe for further processing needs.
» hsdatalog_ MC_GUIl.py provides an example for real time control and plot.
» hsdatalog_plot.py can plot the desired data.
+ hsdatalog_to _nanoedge.py can prepare data to be imported into NanoEdge Al Studio solution.
» hsdatalog_to _unico.py can prepare data to be imported into Unico-GUI.
« hsdatalog_to_wav.py can convert audio data into a wave file.

Ky 59
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HSDPython SDK scripts

BN Ch\Windows\System32icmd.exe — O x

° \rt)lj can EE)(EE(:lJtEE tt]EB ?5(:riF)t55 ir] )/()Ljr L \ODE\FP\DATALOG2\Firmware\Utilities\HSDPython_SDK>python hsdatalog_plot.py
preferred Python environment nsdatalog_plot.py [OPTIONS] ACQ_FOLDER
 i.e.: use the command python hsdatalog_plot.py ' o CEXT cones S

zor Name - use
, otherwise

« Discover the complete list of parameters R—

Sample Start - Data plot will start from this

for each script by executing with the -h ] sample

Sample End Data plot will end up in this

()[)ti()f] ] | N ) sample

; 2 Uses Raw data (n by
* i.e.: python hsdatalog_ploy.py -h , --lab Plot data udi .'_']ir:ﬁ!:!r-n ion’

-p, --subplots
-d, --debug
-h, --help

--help

tion examples:

\DATALOGZ\Firmu LUtilities\HSDPython SDK>»_

1S7; N .
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5- Documents & Related Resources




Documents & Related Resources

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 —

‘,I Consult www.st.com for the complete list 62
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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 " EDr?\‘/’ﬁfﬁmgm

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

STM32Cube
expansion software (X-CUBE)

o STM32Cube expansion software. Expansion software IBlrovided free of charge for use with STM32
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.

S7
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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:

The combination of a broad range of expandable boards based
on leading-edge commercial products and modular software,
from driver to application level, enables fast prototyping of ideas
that can be smoothly transformed into final designs.

To start your design:

* Choose the appropriate STM32 Nucleo development board (MCU)
and expansion (X-NUCLEO) boards (sensors, connectivity, audio,
motor control etc.) for the functionality you need

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

+ Download all the necessary software to run the functionality on the
selected STM32 Nucleo expansion boards.

*  Compile your design and upload it to the STM32 Nucleo
development board.

* Then start developing and testing your application.

Software developed on the STM32 Open Development
Environment prototyping hardware can be directly used in an
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
boards.

S7
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all that you need

Accelerometer, gyroscope

Inertial modules, magnetometer @ S COLLECT
Pressure, tem;.)eriature.,humidny k ense ". STM3 2 open
Proximity, microphone Developmerﬂ'
Bluetooth LE TRANSMW Environment
Sub-GHz radi
e .\ Connect
10-Link
Touch controller ACCESS
LED drivers ‘ HMI

Stepper motor driver - ACTUATE
DC & BLDC motor driver ' Move
Industrial input/ output POWER /
Energy management & battery POWer
UsB
General-purpose microcontrollers PROCESS
Process
Secure microcontrollers
.\
e

Software

Power supply STMaz
through USB
or e%(ternal microcontroller
source -
s

Integrated i ’ Complete product range
debugging and 3 s 4
programming N B from ultra-low power to
ST-LINK probe high-performance

ST morpho extension header

Arduino™ UNO R3 extension
headers
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Thank you
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