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1- Hardware and Software overview




STEVAL-MKBOXPRO evaluation board

* The SensorTile.box-Pro (STEVAL-MKBOXPRO) s the new ready-to-use programmable wireless box kit for developing
any loT application based on remote data gathering and evaluation, exploit the full kit potential by leveraging both motion
and environmental data sensing, along with a digital microphone, and enhance the connectivity and smartness of
whatever environment you find yourself into.

» The SensorTile.box-Pro kit consists of an SensorTile.box-Pro core system, a 480mAh LiPo battery, an adapter for the
ST-LINK debugger (STEVAL-MKIGIBV4), a plastic case, QVAR electrodes, Wireless charger receiver circuit and a
flexible cable.

Key Features
» Ultra -low-power with FPU Arm-Cortex-M33 with TrustZone® microcontroller (STM32U585Al)

» High precision sensors to gather high-quality data: low-voltage local digital temperature sensor (STTS22H), six-axis inertial
measurement unit (LSM6DSV16X), three-axis low-power accelerometer (LIS2DU12), 3-axis magnetometer (LIS2MDL),
pressure sensor (LPS22DF) and digital microphone/audio sensor (MP23DB01HP)

HW power switch, 4 programmable status LEDs (green, red, orange, blue), 2 programmable push-buttons, audio buzzer—
Reset button, qvar with electrodes for user interface experience

Interface for J-Link/SWD debug-probe, Interface for extension board and socket for DIL24 sensor adapters
Connectivity: microSD™ card slot, Bluetooth® Low Energy 5.2 (BlueNRG 355AC), NFC tag (ST25DV04K)

Power and charging options: USB Type-C® charging and connecting, 5 W wireless charging and 480 mAh battery
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STEVAL-MKBOXPRO evaluation board

Hardware Overview (2/2)

The STEVAL-MKBOXPRO development kit includes:

the SensorTile.Box Pro (main board)

a plastic case with M2.5 screws

a 480 mAh 3.7 V LiPo battery

Quvar electrodes

wireless charger receiver circuit

programmable NFC tag

microSD™ card

STEVAL-MKIGIBV4 STLINK adapter with programming cable
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FP-ATR-BLE1

Software Overview

FP-ATR-BLE1 Software Description

The FP-ATR-BLE1 is STM32Cube Function Pack for SensorTile.box PRO discovery Overall Software Architecture
box with multi-sensors and wireless connectivity (STEVAL-MKBOXPRO) The
purpose of this functional pack is to provide simple asset tracking application for
STEVAL-MKBOXPRO Pro that could be controlled by Bluetooth and NFC
connectivity.

The expansion is built on STM32Cube software technology to ease portability across Application

different STM32 microcontrollers.

Key features M P

+  Complete example application to develop node with BLE&NFC connectivity, Hardware !
environmental and motion sensors, and perform real-time Tracking sensor Abstraction i
monitor

+  Firmware compatible with ST Asset Tracking applications for Android/iOS
controlling and reading the tracking log Hardware B e b

»  Firmware compatible with ST BLE Sensor applications for Android/iOS for
firmware update over the Air (FOTA)

»  Easy portability across different MCU families, thanks to STM32Cube
*  Free, user-friendly license terms

Latest info available at www.st.com

‘— FP-ATR-BLE1
Y/ :
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2- Setup & Demo Applications




Setup & Demo Applications

« STSW-LINK009
» STLINK-V3SET (or STLINK-V3MINI) USB driver

« STSW-LINKO0O07
* STLINK-V3SET (or STLINK-V3MINI) firmware upgrade

 FP-ATR-BLE1
Copy the .zip file content into a folder on your PC. The package will contain source code example (Keil, IAR,
STM32Cube IDE) based on STEVAL-MKBOXPRO

» ST Asset Tracking application (V3.4.0 or higher) for Android/iOS to download from Google Store / iTunes

Ly, 8
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2.1- Setup Overview




Setup Overview
HW prerequisites and setup for STEVAL-MKBOXPRO

 1x STEVAL-MKBOXPRO evaluation board
» Laptop/PC with Windows 7, 8 or 10 A
« 1 x microUSB cable " \'

* 1xtype-C USB cable MicroUSB Cable

*  1x ST-LINK-V3SET (or ST-LINK-V3MINI) debugger/programmer type-C USB cable

ST-LINK-V3MINI

ST-LINK-V3SET

r STEVAL-MKBOXPRO
Y/ 10
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Setup Overview
Start coding in just a few minutes
www.st.com/stm32ode

‘ , FP-ATR-BLE1 package structure
~
’ Name
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_htmresc
Docs

Documentation

e Drivers BSP, HAL and drivers
Middlewares BLENRG-LP, BLE_Manager, Parson.

A 4

o @

Select Function Pack: _
FP-ATR-BLE1 ’ Download & unpack Projects _ Applications for STEVAL-MKBOXPRO
en.DM00251784.pdf
j package.xml
e Package_License.html 0

j Package_License.md
e Release_Notes.html

Android™/iOS™ smartphone with ST . \STM32U585AI-SensorTile.boxPro/Applications/ATR_BLE/

Asset Tracking and ST NFC Sensor

applications 0

Use the pre-compiled binaries for registering your device, or alternative
re-compile the code adding your device certificate

smz2” >|KEIL eInR O <
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When recompiling the code, for each applications and for both supported boards, enabling (if
disabled as default) the ATRBLE1_ENABLE_PRINTF define in Inc/ATRBLE1_config.h

allows to use the Virtual Com Port

After the RESET you could see the = ===

initialization phase

Valid Configuration found on NFC or
use the Default one

Bluetooth Initialization at the button or
after pressing the user button if the LED
is not blinking

Ly
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Setup Overview

Tera Term: Serial port setup and connection

Port: COMS v
-
Speed: 115200 v

Data: 8 bit v Cancel
Parity: none v

Stop bits: 1 bit & Help
Flow control: none v

Transmit delay

msecichar mseclline

Device Friendly Name: STMicroelectronics STLink Virtual COM P
Device Instance |D: USB\WID_0483&PID_374E&MI_02\7&9IEAFEES
Device Manufacturer: STMicroelectronics

Provider Name: STMicroelectronics

Driver Date: 6-8-2017

Driver Version: 2.1.0.0

< >

Events recorded

Configure the serial line monitor (speed, LF)
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Troubleshooting

When the board starts, it will use the blinking of the Blue LED for showing that everything is well initialized and it’s in
discovery mode waiting the connection from ST BLE Sensor Android/iOS application
This happens also when we wakeup the Bluetooth pressing the Board user button

In some rare situation, the board makes one automatic connection to the Smartphone, and so it’ not visible during
the board discovery procedure of ST BLE Android/iOS application

In this situation the Blue LED is not working because the board is already connected to the phone

If it happens, close the ST BLE sensor application and Switch off and Switch on the phone Bluetooth in order to

close the connection with the board, in this way the Blue LED will start to blink and it will be possible to reconnect to
the board using the ST BLE Sensor Android/iOS application

Ly
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2.2- Demo Applications: ATR-BLE1




Enable the Bluetooth advertise

For reducing the power consumption the Bluetooth advertise it's
not enabled when the ST asset tracking application is not
connected to it. Each time we want to enable it for
controlling/reading the asset tracking log using the ST asset
tracking application, press the User Button.

The LED will start blinking

un i = *in

SmarTag 1
STEVAL-SMARTAG1

ST Asset Tracking & t r N

No devices.
Please register new device by clicking on the + button.

SensorTile.Box PRO

7 Sign in with MyST STEVAL-MKBOXPRO

The STEVAL-MKBOXPRO (SensorTile.box PRO) is the
new kit for

Select the
SensorTile.box-Pro

Add a new
device

Make the login

S71
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10:23 * G50%

Add SensorTile. Box PR

Read the NFC

tag for retrivieng
the DevicelD

FP-ATR-BLE1
Board Registration (by Bluetooth)

10:24 * @50%

sorTile.Box PRO

0

elD @

1D1BB35CO1240260 ]

Add one Name

Device RegiS|I I COMPLETE.

Board added
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Enable the Bluetooth advertise FP-ATR-BLE1

For reducing the power consumption the Bluetooth advertise it's

not enabled when the ST asset tracking application is not : :

connected to it. Each time we want to enable it for Log Conflg u ratlon (by B | u etOOth )
controlling/reading the asset tracking log using the ST asset

tracking application, press the User Button.

The LED will start blinking
& AssetT | ) & Device Info

125 126

PnPL PnPL
® LSM6DSV16X 6D n
4, AtBLE ® s ® - Enabled
1D 002000224841500520363230 e .
@ Neverseen N S . Thresholds Usage  External Range -
. Threshold Low  Right -
Threshold High  Left -
® LSM6DSV16X MLC
Vil o
LSM6DSV16X WakeU
 — LSMEDSV16X 6D .
@ SETrnus viR NFC o
Control .
® LSMGDSV16X WakeUp P e
=
© General ® Control o Stop Log
002D00224841500520363230 m
AUBLE Read Log m
Mo Device Profile .
Nener S o Device Information ~ Delete Log m
Log Status
Pause/Resume Log m
° Samplelnterval 60
& 9 3
Selgct one Select “via BLE” configure the time and press

sensors "Send”

1$7 16
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FP-ATR-BLE1
Log Configuration (By NFC)

1:30

Settings

Device Info

Tag Id 002000224841500520363230
— Sampling interval(s)

%, AtrBLE O
1D: 002D00224841500520363230 Sampling aptionsl 60
@ Neverseen > Note: change of settings will erase saved data
Sensors to monitor:
Temperature
STS22H
A

Secordhe e i
O oansrge @ nmngs O tesshan O werean

Threshald 1

22

SETTINGS VIA NFC

c

LOCAL DATA
Thiesholgz —————————————
& DATA HISTORY |/43‘2 ©
© General
] Pressure
002000224841500520363230 =2 pszaoF
AUBLE Record e volue wheatis:
v fil
o beviee Profle O ovrange O rsnge O Less Than (@) e than

Never Seen
Threshold 1
hPa

- _ «—_ Savethe
° o - configuration

Extremes

Select and

Selodt one Select “via NFC” configure the
evice Sensors.

1$7 17
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Enable the Bluetooth advertise

For reducing the power consumption the Bluetooth advertise it's not
enabled when the ST asset tracking application is not connected to
it. Each time we want to enable it for controlling/reading the asset
tracking log using the ST asset tracking application, press the User
Button.

The LED will start blinking

Using the NFC is possibile to
read the Max/Min values
recorded by the board

Using the BLE is possibile to
read all the values recorded by
the board and also their
Max/Min values

S71
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124 il
€ Device Info

@

SETTINGS VIA BLE

R
LOCAL DATA

o
DATA HISTORY

002D00224841500520363230
ArBLE

No Device Profile

Never Seen

Select “local data”

Sync cloud Data

Do you want o upload {jgsleteemeend

Possibility to
load data on
cloud

FP-ATR-BLE1

Read Log recorded

128 P4l
Local Data
DATA PLOTS DATA LISTED
= Filter by: no filt ted [<]
/ Value: 27.27C
11:56:15 - 28/03
Pressure
Value: 1001 hPa
— 11:57:12-28/03
Temperature
/ Value: 27.2°C
11:57:12-28/03
Pressure
Value: 1001 hPa
v‘-l/ :
11:58:11 - 28/03
Temperature
Value: 27°C
11:58:11-28/03
6D Orientation
0 Value: 5 60Position
v 115811 - 28/03

6D Orientation

@ Value: 6 6DPosition

Loaded data

18



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

@¥® 5sTM32 Open
' ] Development
. Environment

STM32Cube
expansion software
(X-CUBE)

STM32 Nucleo
development boards

Function Packs
(FP)

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

S71
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Thank you

© STMicroelectronics - All rights reserved. ‘ ’

The STMicroelectronics corporate logo is a registered trademark of the STMicroelectronics
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