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Recap – Day 1 Live Demo



STM32L4 + Sensor IKS02A1 
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Onboard

3D accelerometer 
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– Low Power
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What Next- Add Connectivity  
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Send Sensor data to mobile App 

over Bluetooth Communication 



Bluetooth LE devices 



BLE design flexibility
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NETWORK PROCESSOR DATA-PUMP APPLICATION PROCESSOR
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(MCU)

SPI/UART

Application is running over a dedicated 

MCU along with BLE middleware

APPLICATION

+

Middleware

+

Radio Driver

External HOST

(MCU)

SPI/UART

Radio link added through a simple and 

standard serial interface
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+
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UART

I2C

SPI

PWM

RADIO stack

RADIO stack

+

SPP driver

Data acquisition, processing and 

radio connectivity in a single-chip

Specific integration of radio 

middleware/driver required

Radio as a simple plug-in

on a standard serial interface
Full code ownership in all-in-one image

(data, processing, radio)

RADIO VENDOR:

IC (+ FW)

+ MIDDLEWARE

RADIO VENDOR:

IC + SDK
RADIO VENDOR:

SoC + SDK + libraries

EDGE

Vs

CLOUD

computing



Modules are pre-certified
• Multi-Regional Certifications and SIG End-Product Certification allowing ~15K$ cost saving

• Including HW Design and Certification, total cost saving up to 50~100K$!

Modules come with scalable offer
• Cost vs. features and antenna type

• Easy migration from legacy generation SPBTLE to new generation BlueNRG-M
• Hardware pin-to-pin compatibility and same SW resources (BlueNRG-Navigator and SDK available as well)

• Improved performance (immunity, output power)

• 10 years longevity (do not take care of inner components availability)

Modules are designed to speed up time to market
• No RF expertise required: HW/SW Connectivity is a Black-Box in your Design!

• Fast Prototyping and HW Design

• Cost efficiency for volumes up to 150kpcs per year

BLE modules
What are the benefits?

Bluetooth® Low Energy modules allow fast time to market and huge 

cost savings
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BlueNRG-M2SA/P unveiled
Full-featured solution for Bluetooth® LE connectivity

13.5 mm

Bluetooth® Low Energy SoC

BlueNRG-232

Powered by Cortex-M0

32KHz XTAL to enable 

ultra-low-power Bluetooth® LE sleep mode (*)

SMPS Inductor to enable 

low-power Bluetooth® LE active mode (*)

Metallic shield to protect from EMI/RFI

1
1
.5

 m
m

High efficiency Chip Antenna (*)

(*) Not available on BlueNRG-M2SP, based on PCB antenna

Suitable for:

• Motion Algorithms

• Voice over 

Bluetooth® LE

• Mesh over 

Bluetooth® LE

Balun

BALF-NRG-02D3
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X-NUCLEO-BNRG2A1
BlueNRG-M2SP and BlueNRG-2N evaluation board

ST Morpho connector (opt)

BlueNRG-232, BALF-NRG-02D2, 

32MHz Oscillator
Arduino UNO R3 connector

M95640

BlueNRG

Module Family
Suitable for

2.4GHz 

Proprietary

Bluetooth 

SIG Mesh

EXPANSION FW PACKAGES

• X-CUBE-BLE2 (starting v2.0.0)

• X-CUBE-BLEMESH1

• FP-SNS-BLEMESH1

BlueNRG-M2 Wireless SoC emulating 

BlueNRG-2N Ntw Proc

Powered by

BlueNRG-M2SP
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• The X-NUCLEO-BNRG2A1 expansion board must be plugged on top of the 

STM32 Nucleo board

Required Hardware and Software
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Nucleo-L496ZG and X-NUCLEO-BNRG2A1 
Pin connection
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PC0(BLUENRG_CS)

PA3(BLUENRG_IRQ)

PA6(BLUENRG_MISO)

PA7(BLUENRG_MOSI)

PF13(BLUENRG_RST)

PE13(BLUENRG_CLK)

VDD

GND



Configure X-Nucleo-IKS02A1 to work with 
X-Nucleo-BNRG2A1

• Desolder Jumper

• Remove or bend  Pin4 and Pin 5 

on CN5 



Live Demo – Adding BLE connectivity 
to Sensor Live Demo 



Configure SPI communication
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2 

3 

1

• Select SPI in Full Duplex 

Master mode 

• Configure SPI as below:

• Frame Format : Motorola

• Data Size : 8 Bits

• First Bite : MSP First

• Prescaler : 64

• Clock Polarity : Low 

• Clock Phase : 2 Edge



Configure SPI Pins 
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2 
3 

1

4 

Assign SPI PINs as Below:

• PE13      SPI1_CLK     BLUENRG_CLK 

• PA6      SPI1_MISO     BLUENRG_MISO

• PA7      SPI1_MOSI     BLUENRG_MOSI 

Similarly 



Configure Other Pins 

PC0 GPIO Output  BLUENRG_CS 

PA3 GPIO_EXTI3 BLUENRG_IRQ 

PF13 GPIO Output  BLUENRG_RST 



Configure LED, Switch and UART

Configure PG8 → RX and PG7 → TX

Configure PA5 → GPIO Output

Configure PC13 → GPIO_EXTI13



Adding Software Pack
• In Software Packs click« Select Components »

• Select « X-CUBE-BLE2

1 

2 



• Select Software Packs

• Select STMicroelectronics X-

CUBE-BLE2     

• Activate Board Extension BLE

• Configure Platform Setting : 

Select IRQ, SPI, CS, RST

Activate Board Extension MEMs
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Generate Code using STM32CubeIDE
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• Generate code by clicking 

on «Generate code icon »

• All related sensor drivers 

will be added to your 

workspace 

1 

2 

1 

2 



BLE Code added  (main.c)
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• Add header files

• Add sensor variable

1 

2 

1 
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Adding code (main.c)
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IKS02A1_MOTION_SENSOR_Init(IKS02A1_IIS2DLPC_0 , MOTION_ACCELERO );
IKS02A1_MOTION_SENSOR_Init(IKS02A1_ISM330DHCX_0, MOTION_GYRO);
IKS02A1_MOTION_SENSOR_Init(IKS02A1_IIS2MDC_0, MOTION_MAGNETO);

IKS02A1_MOTION_SENSOR_GetAxes(IKS02A1_IIS2DLPC_0, MOTION_ACCELERO, &acceleration);
IKS02A1_MOTION_SENSOR_GetAxes(IKS02A1_ISM330DHCX_0, MOTION_GYRO, &angular_velocity);
IKS02A1_MOTION_SENSOR_GetAxes(IKS02A1_IIS2MDC_0, MOTION_MAGNETO, &magnetic_field);

• Add sensor 

Initialization code

• Add sensor read 

code
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Companion ST BLE Sensor app

ON YOUR PHONE

• Look for “ST BLE Sensor” on the App Store or Google Play
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Source code
BlueST SDK for Android and IOS

https://github.com/stmicroelectronics-centrallabs/bluestsdk_ios

https://github.com/stmicroelectronics-centrallabs/bluestsdk_android

Source code 
Available online and maintained on GitHub repos

Android

iOS
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https://github.com/stmicroelectronics-centrallabs/bluestsdk_ios
https://github.com/stmicroelectronics-centrallabs/bluestsdk_android


Launch the ST BLE Sensor app on your Android/iOS device and start 
playing with the application

for more information, please, visit www.st.com/stm32cubemx

http://www.st.com/stm32cubemx
http://www.st.com/stm32cubemx


© 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.

Find out more at www.st.com

http://www.st.com/trademarks
http://www.st.com/

