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1- STEVAL-ASTRAI1B and

FP-ATR-ASTRAL overview




STEVAL-ASTRAIB
end-to-end Asset Tracking solution
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STEVAL-ASTRALB Overview

Multi-connectivity with sensors and GNSS platform
for indoor and outdoor asset tracking

The ASTRA platform (STEVAL-ASTRAI1B) is a development kit and
reference design that simplifies prototyping, testing and evaluating
advanced asset tracking applications such as livestock monitoring, fleet
management, and logistics.
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Thanks to its modular and optimized design, it simplifies the
development of tracking and monitoring innovative solutions.

The STEVAL-ASTRAILB is built around the STM32WB5MMG module
and the STM32WL55JC SoC for short and long range connectivity (BLE,
LoRa, and 2.4 GHz and sub 1-GHz proprietary protocols). ST25DV64K
for NFC connectivity is also available. The on-board STSAFE-A110 :
enhances security features. m N FC
The kit embeds a complete set of environmental and motion sensors
(LIS2DTW12,LSM6DS032X, HTS221, STTS22H, LPS22HH). Moreover,

the TESEO-LIV3F GNSS module provides outdoor positioning.

The power management, built around ST1PS02 and STBCO3, is
optimized for long battery life. * GNSS
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STEVAL-ASTRA1B

Latest info available at www.st.com
https://www.st.com/en/evaluation-tools/steval-astralb.html



https://www.st.com/en/evaluation-tools/steval-astra1b.html

FP-ATR-ASTRAL

Software Overview

FP-ATR-ASTRA 1 Software Description

The FP-ATR-ASTRAL implements a complete asset tracking application that supports long Overall Software Architecture
range connectivity and short-range connectivity. This application reads the data from
environmental and motion sensors, retrieves the geo-position from GNSS and sends them to

, Mobile A
the cloud. The FP-ATR-ASTRAL package supports low-power profiles and the related ° ;ﬁd PP
transitions to ensure long battery autonomy. Moreover, it provides key features such as secure Dashboard

element management, data storing, the possibility to add custom algorithms, debugging
interfaces, and expansion capability. The firmware is available as a standard source code .zip
file

Application FP-ATR-ASTRA1

Key features

+ Complete asset tracking firmware application to manage long range connectivity (LoRaWAN) and u‘;:iltci’es
short-range connectivity (BLE and NFC)

IMiddlewares

+  Environmental and motion sensor management to monitor asset status

* Outdoor localization and geo-fencing based on a GNSS NMEA string Hardware

. Stm32cube hardware abstraction layer (HAL)
abstraction

+  Secure element personalization and certificate retrieving

*  Power/battery management with low-power operating modes
Hardware STEVAL-ASTRA1B

* Flexible state machine to support different use cases

+ Predefined customizable use cases: Fleet management, Livestock monitoring, Goods monitoring,
Logistics, Custom

* Fully integrated in an end-to-end, proof-of-concept ecosystem, which includes:
. the DSH-ASSETRACKING web cloud dashboard
. the STAssetTracking mobile app available on Google Play and App Store Latest info available at www.st.com

‘_ FP-ATR-ASTRA1
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2- Setup & Demo Example




FP-ATR-ASTRA1 hardware setup
on STEVAL-ASTRAI1B

STEVAL-ASTRALB assembly AT 2 @A

1. Connect expansion board to bottom side of main and tighten
the screws to fix boards and plastic case.

2. Plug the battery

3. Insert the NFC antenna
4. Close the box



FP-ATR-ASTRA1 hardware setup
on STEVAL-ASTRAI1B

- WB DEBUG

Board Programming INTERFACE

1) Connect the expansion board to bottom side of main and tighten SELECTION
the screws.

2) Check the three-pins jumper selection according to the
microcontroller to be programmed, as described in UM 2966
table 5

3) Connect the STLINK-V3MINI to the expansion connector by
means of the STDC14 flat cable.

4) Supply the programmer by means of a USB Type-A to Micro-B
cable between the STLINK-V3MINI and the PC and check that
the PWR LED is green, and the COM LED is red.

5) Connect a charged battery to the main board or use a USB Type-
C cable connected to the expansion board to supply the boards.

6) |If a battery is used, push the power button to power on the
system.

7) Open the development toolchain or STM32CubeProgrammer to
proceed with programming

For further details, see UM3019

IS7; | ;
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https://www.st.com/resource/en/user_manual/um2966-getting-started-with-the-stevalastra1b-multiconnectivity-asset-tracking-reference-design-based-on-stm32wb5mmg-and-stm32wl55jc-stmicroelectronics.pdf

STEVAL-ASTRAIB is provided with 1 RBG user LED and two user buttons:

*  power/side button
« frontal button
RGB LED behaviors meaning :
* blue if the configuration is ongoing;
* redif send is ongoing;
* green:
*  with slow blinking if the BLE is not connected;
« with fast blinking if the BLE is connected;
+ yellow if the BLE is connected and sending.
Frontal button:
* short press: trigger an asynchronous LoRa send data
* long press: system shutdown
Power/side button:
* short press: change status low power to run (or vice versa)
* long press: system reboot
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FP-ATR-ASTRA1 hardware setup
on STEVAL-ASTRAI1B

Power/sideil

--------
~~~~~~~~~~~~

Frontal user :
button - taoglas
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Setup & Application Examples
Software and Other prerequisites

« STM32CubeProgrammer Software
e Download and install STM32CubeProgrammer

« FP-ATR-ASTRA1
* Download FP-ATR-ASTRA1 package from www.st.com
 copy the .zip file content into a folder on your PC.

» The package contains binaries and source code with project files for several IDEs (Kelil, IAR, STM32Cube IDE) for
STEVAL-ASTRA1B evaluation board

« Serial line monitor, e.g. TeraTerm (https://ttssh2.0sdn.|p/)

« ST Asset Tracking App
» Download and install ST Asset Tracking App from Google Play store or iOS App Store

« ST Asset Tracking Dashboard
» Use/Create your myst.com account to access the DSH-ASSETRACKING (st.com)

Ky 1
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https://www.st.com/en/development-tools/stm32cubeprog.html
http://www.st.com/
http://www2.keil.com/mdk5/
https://www.iar.com/iar-embedded-workbench/
https://www.st.com/en/development-tools/stm32cubeide.html
https://ttssh2.osdn.jp/
https://dsh-assetracking.st.com/

FP-ATR-ASTRAL. Sample applications

G www.st.com/stm32ode-fp FP-ATR-ASTRAL package structure
,’ | _htmresc
Docs
, Documentation
) _BSP, HAL and drivers
life. ougmenTed 9 ' Drivers <
e > , Middlewares
www.st.com Download & unpack . Projects R
ample Application
Select part number: & | Release_Notes.htm|

6 FP-ATR-ASTRA1

Visualize sensor, GNSS e platform status
on mobile App, dashboard or serial

interface 6

P

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

[>ZKEIL ©IAR stms A

Tools by ARM  SYSTEMS CubelDE

¥ COMS - Tera Term VT

Eile Edit Setup Control Window Help

USE CASE = CUSTOM
g

""""""" ‘HEE %%"Séiébi‘ Select one of the projects in
ﬁﬁ; zg?gx”nammn _EeP = 1 STM32CubeFunctionPack_ ASTRA1 V1.0.0\Projects\STEVAL-ASTRA1B\Applications\AssetTracking

USE
USE

BTNl_RNTI_TnHPER =8
USE_BUZZER = 1

SYSTEM FW COHF](;
USE_SEQUENCER = 1
SYSTEM Conf iguration parameters: Platfor 12
xCurrentState = @
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http://www.st.com/

FP-ATR-ASTRAL

Asset Tracking App and Dashboard device registration

1.0pen ST ASSET TRACKING APP and login with myst.com account

Lyy......

Already registered?

E-mail address

ssssssss

eeeeeeeeeeeeeeeeeeeeeeeee
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FP-ATR-ASTRAL

Asset Tracking App and dashboard device registration

2. Add your ASTRA device: these steps automatically register LoORaWAN device on TTN V3 network server
linked to ST dashboard, the board automatically starts the join process and as soon as it joins (*) it starts
sending data

€ Add ASTRA € Add ASTRA

REFRESH YOUR

<, ASTRA-CT1 DEVICES LIST
ooooooooooooooooooooooooooo
. Never Seen >

Please wait ... Device Registration COMPLETE.

Device name
‘ \I:ASTRA-CUI l

ice Profiles Device Profiles

default-st-dsh-assetracking-prod » default-st-dsh-assetracking-prod ¥

"l (*) A public TTN network must be available or turn on your TTN V3 GATEWAY 14
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Select Your ASTRA
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€) ASTRA1B

ID:  00:80:E1:26:4C:2A

battery 29%

Use cage CUSTOM

Tap to connect

Fw Astra1 - Asset tracking V1

A

16379 @B - o<l 37%a

<  Device Info

( & seTTinGs
( General
ID 004a00233456500b20323253
Friendly Label ASTRA-CT1
Profile default-st-dsh-assetracking-prod
Last Activity Never Seen

il: Last Telemetry
/ Temperature (°C)
é Pressure (HPa)

A Uidin 100 -

[ @) <

The smartphone
stores the BLE data
before to send to the
dashboard

This field sets interval
to send

data to the dashboard

Polaris

Cloud Sync Settings

Sampling Time (s)

ealtime Sensors

No data Available

- No data Available -

No data Available

No data Available

No data Available

FP-ATR-ASTRAL

Start BLE data acquisition
(acquisition frequency

is setby the FW)

and enable data packets
sending to the dashboard

Start BLE data sending

< Polaris %
1
Cloud Sync Settings
Sampling Time (s)
S START SYNC
Realtime Sensors

29,5[C)
00([c)

i

. o 1015,85 [mBar]
 —

‘ 453 (%)

[x: -25.0] - [y: 36.0)] - [z: 508.0)

@ [x: 0.9) - ly: 0.0 - [: 0.1]

s Latitude: 37.441845N
X Longitude: 15.059296€
/ Altitude: 20.37 m
GPS  satellites: 12 Signal Quality: 1 [db-H

r:

Tap to ‘
view the map
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FP-ATR-ASTRAL

Show data history

6488 £ @ -
1515 @ @ © ol 29%8 1637 @@ M o 37%8 ekt
< Device History
Select Your ASTRA <  Device Info
3H 6H 1D J 2D 70
TELEMETRY LOCATION EVENTS
€) ASTRA1B
Pressure
ID:  00:80:E1:26:4C:2A
1140
Fw Astral - Asset tracking V' :-_:; .
battery 29% E :3:
Use cage CUSTOM § = -
ﬁ ¢ q‘:lll w2 15555
) w Time
] SHOW DETAILS

SETTINGS TA Humidity
Tap to connect wetory D .
T 80
S w
(@ General T ol [ 4
£ ow 4
ID 004a00233456500b20323253 z
04:48 wn 1555
Friendly Label ASTRA-CT1 Time
Profile default-st-dsh-assetracking-prod () SHOW DETAILS
Last Activity Never Seen
Temperature
il: Last Telemetry .
Q £l f -
/ Temperature (°C) g T
é Pressure (HPa) % ':
A Ui 10 . " o 1021 1555
Time
“I O < (@] SHOW DETAILS
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FP-ATR-ASTRAIL:

Board configuration command using BLE

il @

cd®

ar Board Configuration
ilarts v Board Configuration
Cloud Sync Settings CUStom
. © Board Report Set Date Commands
5 START SYNC STM32 UID )
<- Back to main menu
i i Ci back ious M
Realtime Sensors IR RIrmere Set Wi-Fi credentials G,\(;gesa;(;rggous -
B Info GNSS management (see status first)
/ 0o[c] Hel Custom Sensors config
elp C d SENSORS management (see status first)
v
$, cosimend Power Status ommands Dbg Console Enum
\\_'4 Set debug console verbosity level
System Status
Get system slatus Board RebOOt
‘ 497 (%) %) Board Securlty Astra Settings Reboot the board
Get Astra Settings STSAFE StatUS
Change Secure PIN ASTRA ENGINE S el
) \‘\‘ B 0] 5800 $160) . ASTRA ENGINE use case selection STSAFE personalization
% Clear Securlty Database LO Ra Conf 1alization, a one time operation that is su
Certificate Registration ekt STM32WB CMO+
@ b 08]-ly:-0.1)- [z-04) LoRa Send intv STM32WB CMO+ fw info
Certificate Request S E— ;
< o o | : STM32WL info
Click for submenu > STM32WL fw info
S - T o

Set Name

@d Custom Comma@

"_l For further details on custom and system command, see UM3019

life.augmented
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* Once the STEVAL-ASTRAI1B has been registered, it tries to join the available TTN LoRaWAN network and

sends data

CUSTOM COMMANDS

Check LoRaWAN Status and Info(1/2)

« User can check LoRaWAN configuration and status using mobile app

% Polaris

Cloud Sync Settings

sampling Time (s)
5 START SYNC

Realtime Sensors
27,0(c]
0,0[c]

U

a , 0,00 [mBar]
p——

‘ 49,7 (%)

. \‘.g [x:-9.0]- ly: 33.0] - [: 516.0)

@ [x: 0.8 [y: 0.1] - [z:-0.4]

Ly
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Board Configuration

Certificate Request

¢ Board Control
Reboot on DFU mode

Poweroff

& Board Settings

ACIIE
Read Custom Commands

Set
Set Date

Set Wi-Fi credentials

Board Configuration

Set Date

Set Wi-Fi credentials

Custom
Commands

System Status

Get system stat

Astra Settlngs

LoRa conf

LoRa Send mtv
wterface; just for this

System commands
Click for )

Board Configuration

Set Wi-Fi credentials

Custom
Commands

<- Back to main menu
== Come back to previous Menu
LoRa Status
oRa
LoRa conﬁg
see LoRa status first)
GetStm32leeys

e STM3Z al ke

— GetLoRaKeys

SetLo

1 EUL 8bytes

SetLoRankKey 7

SetLoRaAppKey

tion key, 16bytes -> 32hex ¢
— )
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FP-ATR-ASTRAL

Dashboard data view

Open web browser and got to DSH-ASSETRACKING (st.com)

ASSET-TRACKING PLATFORM
Dashboard and Device Management

Sign in with your email and password

Sign In, JOUr social accoun!

:‘ Continue with Google

Login option is not available. Please try
another one

" DEVICES il TELEM ST wowro  Flocou
m Need an account? Sign up Devices (1)
n Each e i h It 5 3 Capiesentation o3 ShySKal Gevice i [ clud. Press *-" bufln i 0rde 10 pronsion 3 e device

Turn On TTN V3 GATEWAY |
"l GATEWAYS ' 19
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https://dsh-assetracking.st.com/

FP-ATR-ASTRAL

Dashboard data view

= 1h Telemetry

1l TELEMETRY  [IMAP

Filters Telemetry chart

W Accelerometer (mg)

e Polaris220 > —

il Telemetry <> T sudano francesco@gmail.com

AHoME  {EDEvicES| L, TELEMETRY |[Imap $RSETTINGS (@HowTo SlLocout

1

: == Filters

Select devices and window time from here to reftrieve related Selected metric. | Pressure (hPa)
telemetry data

See here telemetry data sent by selected devices

= eeaf A=
1117.545

097 14

. LoRaWAN acq frequency BLE acq frequency
SThcroeectonics © 2021 24031 PM - 97372021 035.927 L l
I I 1
R, 954309
F 933904

14:31:20 4:31:30 43140 14:31:50 4:32:00 43210 14:32:20 14:32:30 14:32:40 14:32:50 14:33:00 143310 14:33:20

STMicroelectronics @ 2021
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FP-ATR-ASTRAL

Debug console

 The FP-ATR-ASTRAL FW package implements a textual human interface via USB or BLE

Y1 Tera Term - [disconnected] VT - O X W COMS - Tera Term VT — 0O X
File Edit Setup Control Window Help Edit
I

File Setup Control

Window Help

Terminal...
N

Window...

Font >

Keyboard...

2l USE CASE = CUSTOM
Serial port... ISYSTEM HW CONFIG:
o USE_SENSORS = 1

XY USE_GNSS = 1
SSH... Tera Term: Serial port setup and connection USE_BLE 1

USE_STM32WL = 1

=== T

SSH Authentication...
SSH Forwarding...

Speed: [115200]
SSH KeyGenerator... -
CP/IP... Data: 8 bit v Cancel A COM21T - Tera Term VT - O X
General... Parity: nang i File Edit Setup Control Window Help
Additional settings... Stop bits: ULLS ¥ Help SYSTEM FW CONFIG: Terminal HELP: ~
Flow control: none . USE_SEQUEHCER =1 . . .
Save setup... ?fyversion — Uiew fuw info
igurati o s T " Zhwversion - View hw info
Restore setup... Transmit delay igﬁlfsnggzgéguiaglon parameters: PlatformStatus.s *hlemacaddr - Uiew BLE mac addw
Setup directory... 0 msecfchar 0 msecfline ?loraparams — Uiew LoRa params

?verhbosity — Uiew verbosity level

Load key map tverbhosity -— Set verbhosity level
Device Friendly Name: USB Serial Device (COMS] wry» ; tzysreset. — System reset
Device Instance ID: USBVID_0483&PID_5740\205936735752 TYPE *?” to know command list *sysdfu - System DFU mode
Device Manufacturer: Microsoft !syswlprg - Pl"DQ’ STM32UL

Provider Name: Microsoft tfudwlCRLF_ — Send cmd CR+LF to STHM32UL
Driver Date: 6-21-2006 * Fudy — Send cmd to STM32WL
Driver Version: 10.0.19041.1202 *y — Get STM32UL response
tultranzp - STHMI2UL wart transparent
*gnssreport — GNSS enable detailed report
tgnssnmea — GMSS set MMEA printout
— STOP fw execution
— Set LoRa fuw configuration
— Get LoRa fw configuration

For further details, see UM3019 e huy Cof the dopug pode

fzysrun — Set system state to run
— Set system state to low power
— Set ATR use case
? — Uiew help
Command complete

note: The debug console is also available over BLE using ST BLE Sensor app (ST
’l Asset tracking app doesn’t support this features) 21
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3- Documents & Related Resources




Documents & Related Resources

FP-ATR-ASTRA1L:
* DB4631: STM32Cube function pack for the STEVAL-ASTRA1B multi-connectivity asset tracking reference design — data brief

* UM3019: Getting started with the STM32Cube function pack for 10T tracker node with Bluetooth® Low Energy, LoRa, NFC connectivity, GNSS and
sensors — user manual

STEVAL-ASTRA1B
» Gerber files, BOM, Schematic
« DB4621: Multi-connectivity asset tracking reference design based on STM32WB5MMG and STM32WL55JC — data brief

*+ UM2966: Getting started with the STEVAL-ASTRA1B multi-connectivity asset tracking reference design based on STM32WB5MMG and
STM32WL55JC — user manual

DSH-ASSETRACKING:

» DB4207: Cloud Amazon-based web application for asset tracking — data brief

ST ASSET TRACKING MOBILE APP

» DB3951: Cloud Amazon-based web application for asset tracking — data brief

"I Consult www.st.com for the complete list -
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http://www.st.com/

4- STM32 Open Development

Environment: Overview




STM32 Open Development Environment
Fast, affordable Prototyping and Development

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

STM32 Nucleo
expansion boards
(X-NUCLEO)

STM32Cube
development software

@¥®» sTM32 Open

‘ S Development
. Environment

development boards

STM32Cube
expansion software
(X-CUBE)

Function Packs
(FP)

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

STM32 Nucleo
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http://www.st.com/stm32ode

Our technology
starts with You

Find out more at www.st.com

© STMicroelectronics - All rights reserved.

ST logo is a trademark or a registered trademark of STMicroelectronics International NV or its affiliates in the EU and/or other countries. ‘
For additional information about ST trademarks, please refer to www.st.com/trademarks.
All other product or service names are the property of their respective owners.
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