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1 - Hardware and Software Overview




STEVAL-PROTEUS1

The STEVAL-PROTEUS1 is an evaluation tool designed for temperature and vibration monitoring, based on a 2.4 GHz multiprotocol wireless SoC to address machinery
for industrial applications. All components are exclusively mounted on the top side of the PCB to ensure an easy mounting on other equipment.

Key Features
Kit content: the STEVAL-PROTEUS main board, Li-Po 3.7V 480mAh battery, plastic case and screws s ok
STEVAL-PROTEUS: STM32WB5MMG - ultra-low-power module, dual core 32-bit Arm Cortex-M4 MCU 64 MHz, ' i?fff;%

Cortex-M0+ 32 MHz for real-time radio layer, with 1 Mbyte of flash memory, 256kbyte SRAM, and 2.4GHz RF supporting : T _ca= ) B ahl |
Bluetooth® Low Energy 5, 802.15.4, Zigbee 3.0, and Thread =T iaaggmggggg‘?
IIS3DWB - ultra-wide bandwidth up to 6 kHz, low noise, 3-axis digital accelerometer :
ISM330DHCX - iINEMO inertial module with machine learning core and finite state machine with digital output
lIS2DLPC - high-performance ultra-low-power 3-axis digital accelerometer

STTS22H - low-voltage, ultra-low-power, 0.5°C accuracy I2C/SMBus 3.0 temperature sensor

Memory & Secure: 2Gb QSPI NOR flash memory for data storage, STSAFE-A110 - secure element

Power: STBCO02 - Li-lon linear battery charger with LDO, ST1PS02 - step-down converter with digital voltage selection
HMI. 3 push-buttons (Reset, User, Power-on with battery), 4 LEDs (three user LEDs, one STBCO02 LED status)
Flexible power supply options — Li-Po battery, USB power, and primary battery

Connectors: SWD connector for debugging and programming capability, 34-pin expansion connector compatible with
STMOD+

FCC ID: YCP-STM32WB5M001
ﬁ https://lwww.st.com/en/evaluation-tools/steval-proteus1.html IC: 8976A-STM32WB5MO01
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https://www.st.com/en/evaluation-tools/steval-proteus1.html

STEVAL-PROTEUS1

Hardware Devices Topology

Top View Bottom View
— |
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FR4 - 4 Layer - 29.25 x 34.97 x 1.1 mm
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Key Features

a
a

Q

Q

Function Pack designed for STEVAL-PROTEUS1

Data logging of the embedded sensors, supporting wired (USB) or wireless (BLE)
connectivity file transfer.

Wired data log on PC folders through USB and CLI commands on terminal console.
The STEVAL-PROTEUS1 is configured as USB-WCID Device, and it is supported by
data capture software suite.

Wireless data log on FatFs volume created into the embedded NOR flash memory
through the STBLESensor app that also support transfer of acquisition data log files to
the smart mobile device.

USB Mass Storage Device to expose FatFs volume created into the embedded NOR
flash memory.

Compatible with STBLESensor (Android 5.2 and above) for:

+ Sensor and System settings, data logging, file transfer from embedded NOR flash
memory to smart mobile device

+ Battery monitoring

« FUOTA

Embedded software, middleware, and drivers, including:

* FreeRTOS™ third-party RTOS kernel for embedded devices

» FatFS: third-party for FAT file system module for small embedded systems

+ PnPLCompManager to handle PnP-like commands and properties generated
through a digital twin definition language (DTDL)

+ STEVAL-PROTEUS BSP drivers

Ly
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FP-SNS-DATAPRO1
Software Overview

User PC Terminal STBLESensor HS DATALOG
Mtlieedl CL|I Commands Mobile App Utilities
and utilities
Applications DATAPRO1
STM32_USB Device Library PnPLCompManager
Middleware STM32 BLE Manager
Hardware STM32(:_UBE Hardware BSP
Abstraction Abstraction Layer (HAL) STEVAL-PROTEUS
STM32WBSMMG IIS3DWE || ISM330DHCX ||[|STSAFE-A110
Arm Cortex-M4 || Arm Cortex-M0+ Secure Element
Application 2.4 GHz RF stack
STTS22H|| lIS2DLPC
Integrated chip antenna MX66L2G
Hardware mev Sensors Memory
STEVAL-PROTEUS




HS-DATALOG demonstration
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FP-SNS-DATAPRO1

@ On-Board Data Logging
« Controlled by STBLESensor app.
« Data storage into built-in NOR Flash
Memory.

@ BLE File Transfer
« Controlled by STBLESensor app.
» Transfer file stored in NOR Flash Memory
to mobile device folder.

@ USB Mass Storage Device

» Proteus recognized as USB Mass Storage
device, FatFs formatted.

S USB WCID @ USB Data Logging |
LOGGING | 4 — « Proteus recognized as USB WCID Device
! CLI CLI used to start/stop, send parameters

(configuration json file, acquisition time).
« Data stored into PC folder.

MASS Storage
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2 - Setup & Demo Examples




a) 1 STEVAL-PROTEUS1 evaluation kit
with 1 USB-A to USB-microB cable
b) 1 STLINK-V3 with 1 USB-A to USB-microB cable
or 1 STLINK-V3MINIE with USB-A to USB-C cable
c) 1STDC14 to STDC14 cable (provided with STLINK)
d) Laptop/PC with Windows 7, 8 or 10
e) 1 smartphone with STBLESensor App (v5.2.1 or higher)

life.augmented

Hardware Prerequisites

STEVAL-PROTEUS1

1455 B

Available Boards

Don't have an ST Board?

10



https://www.st.com/en/evaluation-tools/steval-proteus1.html
https://www.st.com/en/development-tools/stlink-v3set.html
https://www.st.com/en/development-tools/stlink-v3minie.html
https://www.st.com/en/embedded-software/stblesensor.html

Software and Other Prerequisites

a) STM32CubeProgrammer Software
« Download and install STM32CubeProgrammer.

b) FP-SNS-DATAPRO1

« Download the FP-SNS-DATAPRO1 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 , IAR EWARM and Keil MDK) based
on STEVAL-PROTEUS1.

c) STBLESensor App
« Download and install STBLESensor App (for Android, use v5.2.1 or above).

d) Python
» To save, plot and elaborate data, Python utility scripts are available.
(use Python v3.10 or above)

STEVAL-PROTEUS comes with another firmware as default.

Please, follow the instructions in the next slides to update the firmware.

Ky 1
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https://www.st.com/en/development-tools/stm32cubeprog.html
https://www.st.com/en/embedded-software/fp-sns-datapro1.html
https://www.st.com/en/development-tools/stm32cubeide.html
https://www.iar.com/products/architectures/arm/iar-embedded-workbench-for-arm/
https://www.keil.com/
https://www.st.com/en/evaluation-tools/steval-proteus1.html
https://www.st.com/en/embedded-software/stblesensor.html

STEVAL-PROTEUS1
Unboxing

5

Lock the top case to the bottom
one with the last four screws
included in the kit.

STEVAL-PROTEUS

POWER ON

Push and hold the power button
(S2) for at least 3 sec.

(HW Feature)

4

Plug the battery connector on J3.
Connect 1-2 of J5 with a cap.

3

Put the cover on the battery and
close it using two screws.

2 Use a needle to
. . h
Put the Li-Po battery in the top bu?f::: z;h?,,d
Slactic case, insert the battery cable into " the holes on the POWER OFF
as ch ase the dedicated hole. N sides of the case. Push and hold the power button
an L | (S2) for at least 3 sec.
screws < (SW Feature)
HiMAX Li Polymer 1

735'27;/3283 n:tA " Fix the main board to the case
e bottom with the four screws

‘_ included in the kit
N /4 12

life.augmented




STEVAL-PROTEUS

Power Settings

* Acting on J5 electrical jumper, two power path are possible to route
the source to the DC/DC:

L* s IREGENATEE

N9HIU T
LS 8NeE

« Through the battery charger (the following sources can coexist)

* Rechargeable Li-Po battery (3.7 VDC)
(included in the kit)

- USB (5VDC)
(also used to recharge the Li-Po battery)

* Directly
 Primary battery(36vVDC) L R T .
(not included in the kit) s 7 N
a | |
E Primary E [ Eﬁ;l;argeable E
amm| Battery E micro-B = Battery E
L . _Power Sources )

_ 1 2 3 1 2 3 1. 2 3 y
Ky e )
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STEVAL-PROTEUS
Wired Programming

As soon as you get the STEVAL-PROTEUS out of the box, it could be

e | already programmed with a BLE stack to be updated to run the

<. FP-SNS-DATAPRO1.
=" i FEALEE . .
s | e s
CubeProgrammer / USB-A to USB-micro-B PPY
| cable » Connect the STEVAL-PROTEUS to the PC through the STLINK-V3

S ——————— compact in-circuit debugger and programmer for STM32

: * Launch the STM32CubeProgrammer software on the PC

* Proceed to download (respect the order) the BLE wireless stack
and the application firmware
(both binaries are provided with the FP-SNS-DATAPRO1 software

Programming and STDC14 to STDC14
Debugging Tools Flat cable

package)
+ stm32wb5x_BLE_Stack_full fw.bin (V1.17.0)
(@ 0x080CE000)
The board must
be powered as « FP-SNS-DATAPRO1_1 1 0.bin
reviousl,
Zescribeg (@ 0x08007000)
« PROTEUS_BLE_FUOTA_RFWKPCLK_HSE_DIV1024.bin
(optionally)
(@ 0x08000000)

Ly
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STEVAL-PROTEUS
Wireless Programming (FUOTA)

16:44 B

As soon as you get the STEVAL-PROTEUS out of the box, it is
; already programmed with STSW-PROTEUS software package.

(CNLS

A 221 NnL | Connected Board

PROTEUS SHOW FW DB ENTRY In this case you can perform a firmware update over-the-air to update
ADD CUSTOM DTDL H 1 H
e stack and application firmware.
OPEN DEBUG . .
@ open oet Please, act as following:
. >,

F'RMWA“E”PD’”EX? » Supply the STEVAL-PROTEUS
" Srowen; 100 SETTNGS « Connect the smart mobile device running the STBLESensor app to

Emionmensl the STEVAL-PROTEUS via BLE
e » Tap on the gear menu to launch the firmware update
olot bate * Proceed to update (respect the order) the BLE wireless stack and
@Q e et the application firmware
The board must (both binaries are provided with the FP-SNS-DATAPRO1 software
be powered as . o package and must be already copied into the smart mobile device)
‘described . stm32wb5x_BLE_Stack_full_fw.bin (V1.17.0)

e - FP-SNS-DATAPRO1_1_1_0.bin

Ly
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STEVAL-PROTEUS
BLE Wireless Stack FUOTA

16:48 B @

16:47 B @

Available Boards

Connected Board

Welcome to ST BLE Sensor App!

Name: STM32WB OTA
Click on a board below to access its demos.

Version: 1.0.0

MCU Type: STM32WB
WBFUQTA

Board type

STEVAL-PROTEUS1
S STEVAL-PROTEUST Running Fw:

FOTA-mode v1.0.0

O Application
Upload completed A 558m 00:80:E1:26:DF:04
@ Wireless
Upload finished in 13,36 seconds
Address The board is resetting, please restart the
0x011000 app.
Number of sectors to erase “
38

Selected File
stm32wb5x_BLE_Stack_full_fw.bin

Updating the BLE stack
2 UPGRADE deletes the application
firmware. B _
Only the OTA application S Filter

will remain untouched.

Ly
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16:49 B

Connected Board

WBFUOTA

STEVAL-PROTE
FOTA-m

Ly
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a4 B

o

SHOW FW DB ENTRY

ADD CUSTOM DTDL

ENTRY
@ OPEN DEBUG
. * CONSOLE
: '\

" FIRMWARE UPDATE

LOG SETTINGS

o

16:49 B (B Rractd W

Connected Board

Name: STM32WB OTA

Version: 1.0.0

MCU Type: STM32WB
Board type
STEVAL-PROTEUS1

@® Application

O Wireless

Address
0x007000

Number of sectors to erase
59

Selected File
FP-SNS-DATAPRO1_1_0_0.bin

4  UPGRADE

LR I

Upload completed

Upload finished in 20,01 seconds
The board is resetting, please restart the

app.

STEVAL-PROTEUS
Application binary FUOTA

Now the STEVAL-
PROTEUS can be
discovered that runs the
FP-SNS-DATAPRO1

11:44

Available Boards

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

N STEVAL-PROTEUS1 Running Fw:
FP-SNS-DATAPRO1 v1.1.0

Free space on FatFs volume: 255 MB
Battery Status: High

‘ 50 dBm | ]

00:80:E1:26:2F:45

(n

Catalog Filter

<

Your mobile device may already be reconnected to
STEVAL-PROTEUS so it is not shown as an available
board. In this case you need to disable and enable the
bluetooth on your mobile device to detect the board.




FP-SNS-DATAPRO1

11:44 1213 M @E @ 1213 M @ @
While in BLE advertising, the Available Boards Connected Board Connected Board
STEVAL-PROTEUS can be |
Welcome to ST BLE Sensor App! “\
discovered by the Click on a board below to access its demos DATAPRO
STEVAL-PROTEUS1 Running Fw
STBLESensor app. DATAPRO VAL-PROTEUS1 Running
valid DTMI
Into the related tab’ you can fi STEVAL-PROTEUS1T Running Fw:
see a few information: FRESNSDATAPROTYVILO A Proteus Data Logging
sensors data og
1 C: STEVAL-PROTEUS1 Running Fw on, control and tagging
- Available Memory > Free space on FatFs volume: 255 MB FP-SNS-DATAPRO1 v1.1.0
Valid DTMI
/—Vﬂul:c'yS[ale High
- Battery Status Board Configuration

L 00:80:E1:26:2F:45

‘ 50 dBm

Proteus Data Logging
High speed sensors data log
control and tagging

- Data Logging Status —|

Custom Option
Bytes

@B &

Binary Content
Board Configuration Receive or Send to the board a Binary
Advance board exte iguratic content
trough json-like me
‘ Rssi & Battery
r Binary Content Jisplay board RSSI and Battery
D 101 Receive or Send to the board a Binary information if available
Catalog Filter 011 content

Ky 18
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2.1 — DATAPRO1 Demonstration




2.1.1 - Command Line Interface

example: USB sensor data streaming



2 m Data Logging

<5 b

Linux 64 bit (*) Move to:
Utilities/SwUtilities/HS Datalog/cli example/linux setup

Launch:
bash setup.sh

Raspberry Pi 3 (¥) Move to:
Utilities/SwUtilities/HS Datalog/cli example/raspberry setup

Launch:
bash setup rpi3b.sh

(*) To avoid any possible issues while executing the script in Linux environment, we recommend using dos2unix to properly reformat your files.
So, please, install it on your system: sudo apt-get install dos2unix

Ky 21
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=B USB Data Logging

: cli_example overview

* You can run the example after connecting the STEVAL-PROTEUS to

| | = | CASTM32CubeFunctionPack_DATAPRO1_v1.1.0\Utilities\SwUtilities\HS_Datalog\,... - O X

Home Share View a

a PC V|a USB_A to USB_mlcroB Cable « ~ 1 « Utilities > SwUtilities » HS Datalog > cli_example v 0 | Searchcli example R
 The command line example is in the ‘Utilities’ folder. It is available for ame T anae C\STM32CubsFunctionPack DA.. 1
Windows 32 and 64 bit, Linux 64 bit and Raspberry Pi 3 platforms. tmresc Home  Share  View  Applcation Tools
bin
° USB_DataLOg_RUn.bat, USB_DataLOg_RUnSh and bin 64 “ v <« Swltilities » HS_Datalog » PROTEUS_batch_file_examples v 4
USB_Datalog _Run_rpi3.sh scripts provide a ready-to-use o Name ) Date modified Tpe Size
example. nocsee Acquisition Example 116/2024 5:37 PM File folder

raspberry_setup

If needed, the application can receive as parameters: device  Hs-DL_NanoEdge_Conversion.bat Windows Batch File

=] CMakeLists.txt

configuration file (-f) and timeout (-t). [ LICENSEmd - D ot o B e

. ) El LICENSEmt it e _
* For Linux or Raspberry, launch the scripts as bash. D) maincpp (8] HS-DL Run.bat / Windows Batch File
0] mainh 8 HS-DL_Run_ALL_SENSORS.bat 12/2024 1:32 PM Windows Batch File

| HS-DL_Run_lI52DLPC_ACC.bat
| HS-DL_Run_lI53DWB_ACC.bat
| HS-DL_Run_ISM330DHCX_ACC bat

124 1:32 PM
2/2024 1:32 PM
)24 1:32 PM

Windows Batch File
|_| README_Linux_Raspberry.md —

¢ Release_Notes.html —
| | Release_Notes.md —

Windows Batch File

o Utilities\SwUTtilities\HS _Datalog\cli_example

Windows Batch File

contains the CLI software program. | HS-DL_Run_ISM330DHCX_ACC_GYRO.bat 24 1:32 PM Windows Batch File
] UsB_Datalog Runbat ] HS-DL_Run_ISM330DHCX_GVRO bat 24 1:32 PM Windows Batch File
Utilities\SwUltilities\HS_Datalog\PROTEUS_config_examples %] US8_Datal.og_Runsh ] HS-DL_Run_STTS22H_TEMP bat 2/12/2024 132PM_ Windows Batch File

[%] USB_Datalog_Run_rpi3.sh

contains a lot of device configuration files.
o Utilities\SwUTtilities\HS _Datalog\PROTEUS _batch_file_examples

12items 7 items selected 15.0KB

contains a lot of batch files related to the corresponding configuration 17 items =]
files.

@echo off

REM -f <filename>: Device Configuration file (JSON)

REM -t <seconds>: Duration of the current acquisition (seconds)

.\bin\cli_example.exe -f ..\PROTEUS config examples\ALL SENSORS.json -t 20

Ly
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Data Logging Device Configuration

You can use a predefined configuration file to use during the data
logging.

By means of this file, for each sensor, you can configure:
* Output Data Rate

* Full Scale

« Enable / Disable
This file can be passed to the board:
« as parameterin the CLI command for USB data log

» as a file stored in NOR flash memory to use at each system restart
(i.e., \datalog\DeviceConfig.json)
This file can be created by STBLESensor app (see here) or copied
directly into the appropriate folder in NOR flash memory via USB
mass storage.

Ly
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ROOT
E----UUIDAcquisitinn: "072f8dee-1dcf-4710-8b24-a2c23333d95f"
.. JISONVersion: "1.2.0"
v -device: [Object]
» -devicelnfo: [Object]
v -sensor: [Array]
» -[0]: [Object]
v [1]: [Object]

- name: "ISM330DHCX"
-sensorDescriptor: [Object]
v -sensorStatus: [Object]
v -subSensorStatus: [Array]
v -[0]: [Object]

»( - ODR: 6667 |
- ODRMeasured: 0
- initialOffset: 0

> FS: 16 |
- sensitivity: 0.000488

» - isActive: true |
- samplesPerTs: 1000
- usbDataPacketSize: 2048
- sdWriteBufferSize: 8192
- wifiDataPacketSize: 0
- comChannelMumber: -1
- ucfLoaded: false
-[1]: [Object]
-[2]: [Object]

» [3]: [Object]

-tagConfig: [Object]

F

le
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———B USB Data Logging

12:22 ! | @ L = Manage C\Projects\STM32WEBSMMG\repo_git\FP-SNS-DATAPRO 1\Firmware\Utilities\Switilities\HS_Datalog. - o X
. [}
PrD‘teuS Data Logging % . ) FP-SNS-DATAPRO1 > Firmware > Utilities » Swutilities » HS Datalog > PROTEUS batch file_examples L
. o Acquisition Example BN C\WINDOWS\system32\cmd.exe - O x
Settings R b et e T et N + - - - - - -~ - —-HSDatalog CLI---—-—-—------—----—- 2
o ‘Windows Batch File
Save Sensor Configuration ol l?.-l.uw ,hfw:u.-u,_
SEND Yy < € B 1 i e e
.-%D = _Run_ALL_SENSORS.bat
) : e 9 Windows Batch File
Delete Sensor Configuration — JSoDLEC AL bor
SEND ! 9 win ;E:ﬂ'FIE’L T e
6 HS-DL_Run_lIS3DWB_ACC bat - S D ] e —
ﬁ T vs Batch File
Delete Acquisition Folders 5 5- 3300HCX_ACC bat
< tch File
SEND The STEVAL-PROTEUS 6 HS-DL_Run_ISM3300HCX_ACC_GYRO.bat
. T ‘Windows Batch File
oot Fats Volume will reboot as 55 15D 00X omObe S
Viinoows Bareh flle activate a tag. ESC to exit!
. . . Lo | HS-DL | S22H_TEMP bat
USE Not Used Windows Compatible ID Device O vt e E— — —— ;
CAProjects\STMI2WBSMMGH ATAPROT\Firmware\ Ut ties\SwUtilities\ HS_Datalog\PROT [ detached HEAD 0] o X
E 1items 1item selected 2,14 KB Home Share e 0
USB-MSC ° Con nect the STEVAL_PROTEUS to A th ) t « Firmware » Utilities + SwUtilities » HS Datalog * PROTEUS batch file examples * 202312061900 4 ¢
. e S SO0N as tne acquisition e 061272023 191
USB-WCID the PC via USB. X S
J @ gets stop, the data are e ——
. . e 50 KB
USB-WCID “ » Launch the provided batch file available into a dedicated | g rorcacss
System Reset contained into the “Utilities” fO|deI’ o folder in the PC B Issowe ACCan & moifiec 06/12/2023 1801
- DAT File 471 M8
start the acquisition. « Now, you can perform any | 8 s

BT ISM330DHOX GYRO.dat flack 06/12/2023 19:01

» A command console will open. kind of anal_yS|s such as fm:.'f}?m
plot, NEAI library L R

generation.

Open demo Choose the USB Apply for a system Start the acquisition

settings on ‘Proteus g - - Connect the board . :
Data Logging’ WCID function, if it reset if a change is t0a PC using the provided

r Demo isn't already needed batch file
> /4 2
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CAWINDOWS\system32\cmd.exe

HS-Datalog Command Line Interface example
i 2.5.9
Data Log 2.
Device information:

deviceInfo™: {

"URL t.com/en/evaluation-tools/steval-proteusl.html™,
“alias": "PROTEUS

“bleMacAdd =
"dataFileExt":
"dataFileF:

b”,

DATAPR N
t.com/en/embedded-software/fp-sns-dataprol.html”,

Configuration imported from Json file

any key to start logging

life.augmented

%

«

fiw
g

fiir
g

L]
b

L]
o

[
b

7 items

CAWINDOWS\system32\cmd.exe

USB Data Logging

Streaming fr

Elapsed:

TIS2DLPC_ACC
STTS22H_TEMP

< | C\Projects\STM32WB5MMG\repo_git\FP-SNS-DATAPRO1\Firmware\Utilities\SwUtilities\HS_Datalog\PROT [ detached HEAD O ]

v T <« Firmware > Utilities > SwUtilities > HS_Datalog > PROTEUS batch_file_examples > 20231206_19_00_48 v O

AcquisitionInfo json
Type: JSON Source File

DeviceConfig.json
Type: JSON Source File

1152DLPC_ACC.dat
Type: DAT File

11S3DWB_ACC.dat
Type: DAT File

ISM330DHCX ACC.dat
Type: DAT File

ISM330DHCX_GYRO.dat
Type: DAT File

STTS22H_TEMP.dat
Type: DAT File

Date modified: 06/12/2023 19:01
Size: 222 bytes

Date modified: 06/12/2023 19:01
Size: 6,50 KB

Date modified: 06/12/2023 19:01
Size: 285 KB

Date modified: 06/12/2023 19:01
Size: 4,71 MB

Date modified: 06/12/2023 19:01
Size: 1,24 MB

Date modified: 06/12/2023 19:01
Size: 1,24 MB

Date modified: 06/12/2023 19:01
Size: 348 bytes

———

AWINDOWS\system32\cmd.exe - O X

PROTEUS
Remaining: @s
ceived Data---

esponding numbe
any key to continue . . .

As soon as the acquisition
gets stop, the data are
available into a dedicated
folder in the PC.



2.1.2 — HSD Python SDK




HSDPython_SDK examples

« FP-SNS-DATAPRO1 comes with a dedicated Python SDK, ready-

H H H H H | B = | CASTM32CubeFunctionPack_DATAPRO1_v1.1.0\Utilities\SwUtilities\HS_Datalog\H... - O X
to-use for integration into any data science design flow. -
Home Share View e
1 v Swutiliti HS_Datal HSDPython_SDK | Sear
« HSD_Python_SDK has been developed in Python 3.10 < T [ « Swtiities > HS Datalog > HSDRython SDK > examples v|©] | Search exampl.. £
Name - Date modified Type Size
« The SDK contains many Python scripts, examples and Jupiter htmresc 2/16/2024537PM  File folder
notebook that can be used to log and elaborate data. Views 2/16/2024537PM  File folder
e . A _init_.py 2/12/2024 1:32 PM Python File DKB
g .t A dat_int.py 2/12/2024 1:32 PM Python File 1KB
H ~ hsdatalog_check_dummy_data. 2/12/2024 1:32 PM Python File 5KB
* hsdatalog plot.py can plot the desired data. O check.dummy_catapy oo e snent
—_ 2 hsdatalog_cli.py 2/12/2024 1:32 PM Python File 14 KB
H H 12/ 23 PA o Fi 7
* hsdatalog_to_nanoedge.py can prepare data to be imported into * hsdatelog.date.exporty Rt sy pren e b
N Ed _AI_St d I t - hsdatalog_data_export_by_tags.py 2/12/2024 1:32 PM Python File TKB
ano ge u IO SO u IOﬂ < hsdatalog_dataframes.py 2/12/2024 1:32 PM Python File TKB
& hsdatalog_plot.py 2/12/2024 1:32 PM Python File TKB
< hsdatalog to_nanoedge.py 2/12/2024 1:32 PM Python File TKB
 hsdatalog_to_unico.py 2/12/2024 1:32 PM Python File 6 KB
A hsdatalog_to_wav.py 2/12/2024 1:32 PM Python File 5KB
|=l LICENSE txt 2/12/2024 1:32 PM Text Document 1KB
| | nb_hsdatalog_communication.ipynb 2/12/2024 1:32 PM IPYNB File 23 KB
|| nb_hsdatalog_converters.ipynb 2/12/2024 1:32 PM IPYNB File 11 KB
| | nb_hsdatalog_core.ipynb 2/12/2024 1:32 PM IPYNB File 12 KB
¢ Release_Notes.html 2/12/2024 1:32 PM Microsoft Edge HT... 18 KB
=l requirements.txt 2/12/2024 1:32 PM Text Document 1KB
19items 2 items selected 12.6 KB =
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R = Data Logging
= --._D.

Move to:
Utilities\SwUtilities\HS Datalog\HSDPython SDK

Launch:
HSDPython SDK install noGUI.bat

Linux 64 bit (*) Move to:
Utilities/SwUtilities/HS Datalog/HSDPython SDK

Launch:
bash HSDPython SDK install noGUI.sh

Raspberry Pi 3 (¥) No support

(*) To avoid any possible issues while executing the script in Linux environment, we recommend using dos2unix to properly reformat your files.
So, please, install it on your system: sudo apt-get install dos2unix

Ky 28
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| e Data Logging
Graph the Acquisition Data (1/3)

| Iﬂ = | CASTM32CubeFunctionPack_DATAPRO1_v1.1.0\Utilities\SwUtilities\HS_Datalog\,... - O X
You can use the HSDPython_SDK to analyze an acquisition folder Home  Share Ve °
a|ready created. « v 1 « Swutilities > HS_Datalog » HSDPython_SDK > v|Q | Search HSDPython S.. @
« The SDKis in the ‘Utilities’ folder. It is available for Windows 32 and Hame | 4 = | CASTM32CubeFunctionPack_DATAPRO1_v1.1.0\Utilities\Swltilities\HS_Datalogh... -
64 bit and Linux 64 bit platforms. examples Home  share  View
linux_setup
st hsdatzlog - v <« Swhltilities » HS_Datalog » PROTEUS_batch_file_examples v Sg
ipegn agags st_pnpl ame - ate modified ype ize
o Utilities\SwUltilities\HS_Datalog\HSDPython_SDK HSDPython SOK instalnoGULbat e e medied v .
contains different Python scripts and classes that can be used to 71 HSDPython_SDK install_noGULsh _ pestonfempe pomme e
handle the datasets obtained by the HSDatalog firmware. HSDPython_SDK uninstallbat oL b ' ' S
o o ] HSDPython_SDK_uninstall.sh — HS_DL‘Plot . Shellsm' .
o Utilities\SwUltilities\HS_Datalog\PROTEUS_batch_file_examples ) ucensea — oDl Runbat s e Bt e
contains also a SCFip to graph related to an acquisition folder: éRE'ZDMEI'_md - ] Hs-DL_Run_ALL_SENSORS.bat 2/12/2024 1:32 PM Windows Batch File
- readme_linuntm 7] HS-DL_Run_lIS2DLPC_ACC.bat 2/2024 1:32 PM Windows Batch File
* HS-DL_Plot.bat and HS-DL_Plot.sh. L] README Linuxmd 7] HS-DL_Run_lIS3DWB_ACC.bat 24 1:32 PM Windows Batch File
. p 7] H5-DL_Run_ISM330DHCX_ACC.bat 24 1:32 PM Windows Batch File
For Linux, launch the scripts as bash. 7] HS-DL_Run_ISM330DHCX_ACC_GYRO.bat  2/12/20241:32 P Windows Batch File
7] HS-DL_Run_ISM330DHCX_GYRO.bat 2/12/20241:32 PM Windows Batch File
7] HS-DL_Run_STTS22H_TEMP.bat 2/12/20241:32 PM Windows Batch File
12items 2 items selected 1.32 KB
12 items \_I = |

Ky 29
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Data Logging

] = | CASTM32CubeFunctionPack_DATAPRO1_v1.1.0\Utilities\SwUtilities\HS_Datalog\... — O x
“ Home Share View 0 B C\WINDOWS\system32\cmd.exe - m] x
Enter the folder to be analyzed: 20231206_19_00_48
« v 1 « HS_Datalog » PROTEUS_batch_file_examples ~ Q| | Search PROTEUS bat.. @ T
Name : Date modified Type Size 3 - sTTS29H
q - Quit
Acquisition Example 2/16/2024 5:37 PM Select one Sensor (q to quit) ==> _
HS-DL NancoEdge Conversion.bat 2/12/2024 1:32 e 3 KB
HS-DL_Plotbat 2/ Windows B e 1KB
HS-DL_Plot.sh 2/ Shell Script 1KB
HS-DL_Run.bat 2/ Windows Batch File 3 KB
HS-DL_Run_ALL_SENSORS.bat 2/ Windows Batch File 3 KB
HS-DL_Run_lIS2DLPC_ACC.bat 2/ Windov KB
HS-DL_Run_lIS3DWB_ACC.bat 2/ Windov 3 KB
HS-DL_Run_ISM330DHCX_ACCbat 2f Windov 3 KB
HS-DL_Run_ISM330DHCX_ACC_GYRO.bat 2/ Window 3 KB
HS-DL_Run_ISM330DHCX_GYRO.bat 2/ Windo 3 KB
HS-DL_Run_STTS22H_TEMP.bat 2/ Windo! KB
12items 2 items selected 1.32 KB =

Launch the provided batch file contained into .
“Utilities\SwUltilities\HS_Datalog\PROTEUS._ A command console will open, and you can Enter the number related to the sensor and
batch_file_examples” folder to analyze the P 9 view its acquisition plot.

acquisition folder. you will analyze.
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2.1.3 — HS Datalog and BLESensor App:

save data on embedded NOR flash



1213 M @ @

Connected Board

VAL-PROTEUS1 Running Fw
S-DATAPRO1 v1.1.0

Valid DTMI

Proteus Data Logging

High spe
config

sors data log
control and tagging

Board Configuration

Advance board extended configuration
trough json-like messages

Binary Content

Receive or Send to the board a Binary
content

Rssi & Battery

Display board RSSI| and Battery
information if available

g RO

3 |
I
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1240 M 30940

Proteus Data Logging

¢ LOG SETTINGS

ISM330DHCX

[> DISCONNECT

ODR [hertz]

6667 v
FS [gForce]

16 v

Enabled O

&) ’
Gyroscope O

ISM330DHCX

Sensors

<

$l. £ DEMO SETTINGS :9
-F %
Accelerometer (32 SERIAL CONSOLE

Proteus Data Logging

1241 A P 0940

Proteus Data Logging

Settings
Save Sensor Configuration

SEND

Delete Sensor Configuration

SEND

Delete Acquisition Folders

SEND
Format FatFs Volume

SEND
Erase NOR Flash Memory

SEND
USB Function (reset needed)

USB-MSC v

System Reset

SEND

In addition to sensor configurations (i.e.,
ODR, FS, enabling and disabling), here
you can:

Save the ‘DeviceConfig.json’ into the
embedded FatFs volume to be load at
each reboot.

Delete the already stored
‘DeviceConfig.json’.

Delete all the folders related to the
previous acquisitions.

Perform a quick format of the FatFs
volume.

Perform a complete NOR flash
memory erasing and regenerate the
FatFs volume.

Set the USB function to use after the
next system reset.

Perform a system reset.
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Proteus Data Logging

1414 B @ 3 0 ®d 1414 B @ 2 0940

Proteus Data Logging Proteus Data Logging

- v
Accelerometer
IIS3DWB a
Acquisition data are available into the FatFs
-

volume allocated in the embedded NOR flash
memory.

Accelerometer

ISM330DHCX O Device is logging

Note that, while logging data into embedded
NOR flash memory, IIS3DWB will be disabled so

@ v its data will not be saved.
Gyroscope o 'Y
)
’;}I“F v “ o c 1206141 o .e
Senlsnrs Sensors 2 N
< < 'S
Open ‘Proteus Data Tap on “Stop’ button In a second time, if the STEVAL-PROTEUSH is recognized
Logglng De[no and to finish as USB mass storage device, you can attach the board to
tap on ‘Start’ button _ ’ _ ,
a PC and use a file explorer to navigate into the folders.

Ly
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2.1.4 — HS Datalog and BLESensor App: auto

mode to save data on embedded NOR flash




1213 M @ @

Connected Board

STEVAL-PROTEUS1 Running Fw.
FP-SNS-DATAPRO1 v1.1.0

Valid DTMI

Proteus Data Logging
High speed sensors data log
n, control and tagging

Board Configuration

Advance board extended configuration
trough json-like messages

Binary Content
Receive or Send to the board a Binary
content

Rssi & Battery

Display board RSSI| and Battery
information if available

1240 M 3 09aA0

Proteus Data Logging

¢ LOG SETTINGS

ISM330DHCX
[> DISCONNECT
ODR [hertz]
6667 v
FS [gForce]
16 v

Enabled O

&) ’
Gyroscope O

ISM330DHCX

Sensors

<

$l. £ DEMO SETTINGS :9
-F %
Accelerometer (32 SERIAL CONSOLE

Proteus Data Logging

15:01

Proteus Data Logging

AutoMode

Enabled

Number of acquisitions

Number of acquisitions done

Start delay [ms] 5000

1000

Datalog time length [ms]

50000

Idle time length [ms]

I

2 @Gt AR

NN

0

X

You can:

« Enable or Disable the auto mode.

/- Set the number of acquisitions.

/ » Set the delay between starting auto
mode and the first acquisition.

Set the duration of each acquisition

Set the delay between two

subsequent acquisitions.

Save ‘AutomodeConfig.json’ into the

embedded FatFs volume to be load at

each reboot.
s\ Delete ‘AutomodeConfig.json’.

—p Save Automode Configuration

SEND

~—p Delete Automode Configuration

SEND

Below the file “\datalog\AutomodeConfig.json”, the user can modify it to reconfigure the automode feature.

3
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{"AutomodeModel": [{"Enabled":true, "NrOfAcquisition":5,"StartDelay":5000, "LoggingPeriod":10000,"IdlePeriod":50000}]}
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01011
11110
01103
010 (7

S
aCE.

Since the Automode has been
configured and enabled via app or by
editing the ‘AutomodeConfig.json’
into the embedded FatFs volume (in
this case a reset is needed), you can
start the acquisition series:
» By the ‘Proteus Data Logging”
demo:
+ Tap on ‘play icon
» By user button:
* Press and hold the USR button
for between 3sand 7 s
The procedure will stop automatically
or:
» By the ‘Proteus Data Logging”
demo:
» Tap on ‘stop’ icon
» By user button:
» Press and hold the USR button
for between 3sand 7 s

1414 A @

Proteus Data Logging

AK-“F

Accelerometer

11IS3DWB

-

—_—

Accelerometer

ISM330DHCX

&)

Gyroscope

ISM330DHCX

=

Sensors

<

Proteus Data Logging

Proteus Data Logging

Device is logging

1414 A @

Proteus Data Logging

AK-“F

Accelerometer

11IS3DWB

-

—_—

Accelerometer

ISM330DHCX

&)

Gyroscope

ISM330DHCX

=

Sensors

<

Tap on ‘Stop’ icon only if you want to stop auto

rl mode before the end of the acquisition series.
’ 37
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2.1.5 — HS Datalog and BLESensor App:

transfer data from embedded NOR flash



Binary Content

15113 M@ @ 3P0 940 1513 A @ @ 30940 15113 M@ @ P P4l

Binary Content g

Connected Board e Binary Content

Load
. = from File 11S3DWB_ACC.dat

STEVAL-PROTEUST Running Fw:

FP-SNS-DATAPRO1 v1.0.0 Upload
Custom DTMI

N

ISM330DHCX_ACC. dat '

Valid DTMI

ISM330DHCX_GYRO.dat

Proteus Data Logging o
11S2DLPC_ACC.dat

High speed sensors data log
configuration, control and tagging D
Control
STTS22H_TEMP.dat
Board Configuration Memory [MB] F DeviceConfig.json

Advance board extended configuration
trough json-like messages

] Acquisitioninfo.json

No. of Datalog Folders AcquisitionIinfo.json v

Binary Content
teceive or Send to the board a Binary

1 rile  Acquisitioninfo.json
Datalog Folder ID %{}

20231206_14_14_24 SEND

Rssi & Battery Transfer

Display board RSSI and Battery
information if available

Choose the acquisition Choose the file you are
going to transfer.

rl folder You can send one file once 39
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Binary Content

1529 M @ @ 3 0 P4 1530 M @ @ 3 0 P4 1531 Mm@ @ 3 0 P4 1531 M @ @ 3 0 P4

Binary Content : Binary Content 4 = 20231206_14_14 v

see

Binary Content g

Load Load unn Load
f f (1] f
= from File = from File
. . Pack =41 B =102 . . . .
Result: File written correctly ackets 66 ytes 028953 <> AcquisitionInfo.json Result: File written correctly
Save 15:29 227B Documento

Upload

= to File

Upload

Custom DTMI

Custom DTMI

¢S DeviceConfig.json
Result:  File written correctly

15:23 3,63 kB Documento..
Datalog Folder ID Upload Datalog Folder ID
Custom DTMI i 11S2DLPC_ACC.dat

15:21 233 kB File BIN

Folder  20231206_14_14_24 Datalog Folder 1D SM3300HEX GYRO.dat Folder  20231206_14_14_24

n 15:21 B 1,03 MB File BIN
Datalog File To Recover Datalog File To Recover
ISM330DHCX_ACC.dat v Foldr 20231206.14.14_24 B STTS22H_TEMP.dat ISM330DHCX_ACC.dat v

15:22 277B File BIN

rile| 1SM330DHCX_ACC.dat Datalog File To Recover file  |SM330DHCX_ACC.dat

ISM330DHCX_ACC.dat v
Transfer Transfer
rie  ISM330DHCX_ACC.dat
SEND SEND
B  3M330DHCX_ACC.daf
« ” File h n h folder an
Tap the “SEND e has bee ) Choose folde 'a d _
button to start transferred and Tap the “Save to name for the file to File has been
" l transferrin can be saved on File” button be saved and stored
9 mobile device apply 40
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USB Mass Storage Device

18:56 M 30 wdJ -

Proteus Data Logging ea

settngs
Save Sensor Configuration o
SEND P N ~— USB Mass Storage ———~
Delete Sensor Configuration - 4 .—%v
senD Lqm= PROTEUS_MS (F:)

Delete Acquisition Folders -

B - o — W 190 MB free of 223 MB

The STEVAL-PROTEUS
Format FatFs Volume will reboot as
USB Not Used USB Mass Storage Device ¥ - PROTEUS M5 (F)
USB-MSC W datalog
» Connect the STEVAL-PROTEUS to

, Use-wein the PC via USB. 20230516_09_49 14

- “ . . . 20230612_14_43_01
Suii:s:eset » Use a file explorer to navigate into the -
y — folders. 20230727_12_23_30

» The FatFs volume can be accessed \ info )
both read and write mode.
Open demo The board will be
settings on Cligoss e Uiz PRl o E S Connect the board recognized as a
Sl D MSC function, if it reset if a change is to a PC USB Mass
isn't already needed

Logging’ Demo Storage device

Ly
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2.1.6 — HS Datalog and BLESensor App:

RSSI & Battery



RSSI & Battery

1513 Mm@ @ 3 0 .4 16:33 M @ @ &8 -
Connected Board e Rssi & Battery
DATAPRO
Kys 00:80:E1:26:DF:03  * Node MAC Address

STEVAL-PROTEUST Running Fw
FP-SNS-DATAPRO1 v1.0.0

Valid DTMI
-)) Rssi:-55[dBm] < RSSI

Proteus Data Logging

High speed sensors data log
configuration, control and tagging

Charge: 75,0 %

- Status: PluggedNotCharging .

a Voltage: 3910V~ # Battery Information
Board Configuration
Advance board extended configuration
trough json-like messages

Binary Content

Receive or Send to the board a Binary
content

Rssi & Battery

splay board RSSI and Battery

Ky 43
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3 - Documents & Related Resources




Documents & Related Resources

All documents are available in the related products webpage

a

0

% DB4641: Industrial sensor evaluation kit for condition monitoring based on the 2.4 GHz STM32WB5MMG module - HW Data brief Hardware

% UM3000: Getting started with the STEVAL-PROTEUS1 evaluation kit for condition monitoring based on the 2.4 GHz STM32WBSMMG module -
HW User Manual

+» Schematics, BOM, Gerber files, Certifications.

/
>

s DB5170: STM32Cube function pack for STEVAL-PROTEUS1 sensor data log and file transfer over BLE and USB.

+»» STBLESensor: application for Android and iOS

45


https://www.st.com/en/evaluation-tools/steval-proteus1.html
https://www.st.com/resource/en/data_brief/steval-proteus1.pdf
https://www.st.com/resource/en/user_manual/um3000-getting-started-with-the-stevalproteus1-evaluation-kit-for-condition-monitoring-based-on-the-24-ghz-stm32wb5mmg-module-stmicroelectronics.pdf
https://www.st.com/resource/en/schematic_pack/steval-proteus1_schematic.pdf
https://www.st.com/resource/en/bill_of_materials/steval-proteus1_bom.pdf
https://www.st.com/resource/en/board_manufacturing_specification/steval-proteus1_gerber.zip
https://www.st.com/en/embedded-software/fp-sns-datapro1.html
https://www.st.com/resource/en/data_brief/fp-sns-datapro1.pdf
https://www.st.com/en/embedded-software/stblesensor.html

4 - STM32 Open Development

Environment: Overview




STM32 ODE Ecosystem

FAST, AFFORDABLE PROTOTYPING AND
DEVELOPMENT

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

The STM32 ODE includes the following five elements:

o STM32 Nucleo development boards. A comprehensive range of affordable development boards for
all STM32Z 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,

connectlvl{}?/,zpower, audio or ofher 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 STM32 Nucleo STM32Cube
development boards development boards
@¥® 5TM32 Open

o STM32Cube software. A set of free-of-charge tools and embedded software bricks to enable fast ®
and easy development on the STM32, including a Hardware Abstraction Layer, middleware and the " Development
STM32CubeMX PC-based configurator and code generator STM32 Nucleo Environment

expansion boards (X-NUCLEO)

STM32Cube
expansion software (X-CUBE)

o STM32Cube expansion software. Expansion software '&rovided 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 built by Teveraging the modularity and interoperability of STM32 Nucleo development boards Function Packs
and expansions, with STM32Cube software and expansions.

The STM32 QR/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

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-NUCLEOQ) 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.

Ly
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Accelerometer, gyroscope
Inertial modules, magnetometer

Pressure, temperature, humidity
Proximity, microphone

Bluetooth LE
Sub-GHz radio
NFC, GNSS
10-Link

Touch controller

LED drivers

Stepper motor driver
DC & BLDC motor driver

Industrial input/ output

Energy management & battery
usB

General-purpose microcontrollers

Secure microcontrollers

COLLECT
se"se ". STM32 Open
Developmen’r
TRANSM,T Environment
.\ Connect
ACCESS

‘ HMI
J‘ s

Software

Power supply

through USB STM32
or external microcontroller

source

Complete product range
from ultra-low power to
high-performance

Integrated
debugging and
programming
ST-LINK probe

ST morpho extension header

Arduino™ UNO R3 extension
headers
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