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Quick Start Guide

Bluetooth Low Energy expansion board based
on BlueNRG-MO0O module for STM32 Nucleo
(X-NUCLEO-IDB05A2)
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1- Hardware and Software overview




Bluetooth Low Energy Expansion Board (X-NUCLEO-IDB05A2) I

« The X-NUCLEO-IDB05A2 Bluetooth low energy expansion board is based on the BlueNRG-MO BLE network f \
processor module.

* The BlueNRG-MS processor hosted in the BlueNRG-MO module communicates with the STM32 Nucleo developer
board hosting microcontroller though an SPI link available on the Arduino UNO R3 connector.

FOR EVALUATION ONLY -
CONTAINS FCC ID: SYNBNRGMOAL|
CONTAINS 1C:8976CBNRGMOAL <

Key Product on board

BlueNRG-MO : Bluetooth v4.2 compliant, FCC and IC certified (FCC ID: SONBNRGMOAL; IC: 8976C-BNRGMOAL). It supports
master/slave roles simultaneously and can act at the same time as Bluetooth low energy sensor and hub device

* M95640-R: 64-Kbit serial SPI bus EEPROM with high-speed clock interface
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Bluetooth Low Energy Expansion Board (X-NUCLEO-IDB05A2)
Software Overview

X-CUBE-BLE1 Software Description
The X-CUBE-BLEL is a software package which provides STM32 drivers for the

BlueNRG-MO0 Bluetooth Low Energy device. It is an STM32Cube expansion software
. . - : - pplication User PC
package that eases portability across different STM32 MCU families. application | it

Application level demonstration

Overall Software Architecture

board (X-NUCLEO-IDB05A?2) plugged on top of an STM32 Nucleo-L476RG board. e

Implementation examples are available for the Bluetooth Low Energy expansion M

CMSIS

K ey fe a.t ures Middleware level

« Complete middleware to build applications using the BlueNRG-MO network Board Support Package [ Hardware Abstraction Layer
processor (BSP) (HAL)

Drivers

« Easy portability across different MCU families thanks to the STM32Cube

« Sample applications that the developer can use to start experimenting with the

code Hardware components

+ References to free Android and iOS app that can be used along with the sample

Free, user-friendly license terms Development board

Latest info available at www.st.com
X-CUBE-BLE1
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Peripheral Profiles
Software Overview

Software description for Peripheral Profiles Overall Software Architecture
X-CUBE-BLE1 provides an implementation for Bluetooth Low Energy slave & central

profiles and sample applications running on the STM32 for the BlueNRG-MO User oc
Bluetooth Low Energy device application | ERSLEL

Application level demonstration

board (X-NUCLEO-IDB05A2) plugged on top of an STM32 Nucleo-L476RG board BE

Implementation examples are available for the Bluetooth Low Energy expansion M

CMSIS

K ey feat ures Middleware level

« Examples for easier evaluation and development
(BSP) (HAL)

Drivers

BlueNRG-M0 module STM32

Hardware components

X-NUCLEO-IDB05A2 STM32 Nucleo

Development board

Latest info available at www.st.com
X-CUBE-BLE1

Ky :
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2- Setup & Demo Examples




Setup & Application Examples

HW prerequisites for X-NUCLEO-IDB05A2

1 x Bluetooth Low Energy expansion board (X-NUCLEO-IDB05A2)
* 1 x STM32 Nucleo-L476RG development board

« 1 x BLE-enabled smartphone and associated apps

https://play.google.com/store/apps/details?id=c Android - BLE scanner
Android OS phone om.st.bluems

https://play.google.com/store/apps/detail
s?id=com.macdom.ble.blescanner

iOS device iOS - Light Blue .
i https://itunes.apple.com/us/app/st-
(starting from
iPhone 4S) bluems/id993670214

https://itunes.apple.com/fr/app/lightblue-
bluetooth-low-energy/id557428110?mt=8 8
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https://play.google.com/store/apps/details?id=com.macdom.ble.blescanner
https://itunes.apple.com/fr/app/lightblue-bluetooth-low-energy/id557428110?mt=8

Setup & Application Examples

STSW-LINKOO09
ST-LINK, ST-LINK/V2, ST-LINK/V2-1, ST-LINK/V3 USB driver

STSW-LINKOO/
ST-LINK, ST-LINK/V2, ST-LINK/V2-1, STLINK-V3 boards firmware upgrade

X-CUBE-BLE1
Expansion software package for STM32Cube running on the STM32 and including drivers for BlueNRG-MO Bluetooth Low Energy devices.
The package contains the source code examples based on NUCLEO-L476RG

STSW-BNRGGUI
Software package consisting of a graphical user interface (GUI) PC application that can be used to interact and evaluate the capabilities of
the BlueNRG Bluetooth Low Energy network processors.

Ky 9
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https://www.st.com/en/development-tools/stsw-link009.html
https://www.st.com/en/development-tools/stsw-link007.html
https://www.st.com/en/embedded-software/x-cube-ble1.html
https://www.st.com/en/evaluation-tools/nucleo-l476rg.html
https://www.st.com/en/embedded-software/stsw-bnrgui.html

Bluetooth Low Energy expansion board
Start coding In just a few minutes

"l Q www.st.com/x-nucleo X-CUBE-BLE1 package structure

_htmresc
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CubeMX
9 e _ X-CUBE-BLE1 docs
: . _ BlueNRG SPI drivers
Select expansion board e Sl “Bluetooth LE HCI stack
I ewares <

_ Application examples

X-NUCLEO-IDB0O5A2

Projects

Download & unpack € en.DMO0367782.pdf

¢ Package_License.html
X'C U B E' B L E 1 € Release_Notes.html

g STMicroelectronics.X-CUBE-BLE1.pdsc

Vodi . - Download and install STM32
odify and build application ) ]
4 — Nucleo ST-LINK/V2-1 USB driver for flashing
g T pre-compiled binaries

S|KEIL ©IAR s

Tools by ARM  SYSTEMS CubelDE

10
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Bluetooth Low Energy expansion board
Evaluate using X-CUBE-BLE1 (1/2)

From X-CUBE-BLE1
software resource package
Drag and drop
SensorDemo_BLESensor-App_L476RG.bin on

Nucleo drive
+ MUCLEQ-L4TERG » Applications » SensorDemo_BLESensor-App
0 Mame Date modified 4 8 Computer
Binary kit e o > > i 0SDisk (€
[ MUCLED (F:

EWARM 12/10/2021 16:04 — )
Inc 12/10/2021 16:04 Q
MDK-ARM 12/10/2021 16:04
Src 12/10/2021 16:04
5TM32CubelDE 12/10/2021 16:04

[ readme.md 12/10/2021 16:04

m SensorDemo_BLESensor-App.icc 12/10/2021 16:04

Q Download and install the ST BLE Sensor application on your smarpthone from Google
Play or App Store

‘Yl 11
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Bluetooth Low Energy expansion board
Evaluate using X-CUBE-BLE1 (2/2)

e After establishing the connection between the STM32 board and the smartphone

08K Notas Temperature and Pressure emulated values are sent by STM32
board to the mobile device and are shown in the
ENVIRONMENTAL tab
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3- Documents & Related Resources




Documents & Related Resources

X-CUBE-BLEZ1:
« DB2461: Bluetooth Low Energy software expansion for STM32Cube —
« UM1873: Getting started with the X-CUBE-BLEL1 Bluetooth Low Energy software expansion for STM32Cube —

X-NUCLEO-IDB0O5A2:

+ DB4170: Bluetooth Low Energy expansion board based on BlueNRG-MO module for STM32 Nucleo —
«  UMZ2700: Getting started with X-NUCLEO-IDB05A2 BLE expansion board based on the —

‘,I Consult www.st.com for the complete list ”
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4- STM32 Open Development

Environment: Overview




FAST, AFFORDABLE PROTOTYPING AND

STM32 ODE Ecosystem

DEVELOPMENT

The STM32 Open Development Environment (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.

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

STM32 Nucleo expansion boards. Boards with additional functionality to add sensing, control,
connectivity, power, audio or other functions as needed. The expansion boards are plugged 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

@¥® 5sTM32 Open
' S Development

‘ Environment
STM32Cube

STM32Cube software. A set of free-of-charge tools and embedded software bricks to enable fast STM32 Nucleo
expansion software (X-CUBE)

and easy development on the STM32, including a Hardware Abstraction Layer, middleware and the [CEUSIJNL LT EREENU[e{N =)}
STM32CubeMX PC-based configurator and code generator

STM32Cube expansion software. Expansion software provided free of charge for use with STM32
Nucleo expansion boards, and compatible with the STM32Cube software framework Function Packs

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

The STM32 Open 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:

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

on leading-edge commercial products and modular software,

from driver to application level, enables fast prototyping of ideas .nemifii'SLTZlﬁ’i!giy;Z?if;f ense CoLLECT
that can be smoothly transformed into final designs. O osmiy. microphone ‘ Q'. SDTM3|2 Opeq
evelopmen
. Bluetooth LE Environment

To start your deS|gn: s GHirado .\ Connect TRANSMIT

10-Link

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

* Select your development environment (IAR EWARM, Keil MDK, and

Stepper motor driver - ACTUATE
GCC-based IDEs) and use the free STM32Cube tools and software. D & BLDC motor drver ol
POWER

* Download all the necessary software to run the functionality on the vt ot
selected STM32 Nucleo expansion boards. Energy management & bttery
*  Compile your design and upload it to the STM32 Nucleo

develo ment board . General-purpose microcontrollers PROCESS
p Secure microcontrollers Process
e

* Then start developing and testing your application.
Software

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 Fivoun 0o
. . or external microcontroller
using the same commercial ST components, or components \g.
from the same family as those found on the STM32 Nucleo >
boardS - Intggrateg '& Complete product range
. ebugging an

programming from ultra-low power to

ST-LINK probe

high-performance

L 7
ST morpho extension header
’l Arduino™ UNO R3 extension 17

headers
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