
STM32 Quest : 2024 University 
Developer Contest (GFX & Wireless)

Mission 2 : Wireless basics with 
simple P2P BLE server

STMicroelectronics



• Goal :

• The goal of the second mission is to become familiar with STM32WB55 and the most common 

BLE profile, the P2P server.

• Steps :

• In the first part “STM32WB – Preparations”, you will setup your PC and install the right tools to 

start developing on STM32WB55.

• In the “STM32WB – RF Stack upgrade” part, you will update the wireless stack. This is a 

mandatory step prior to starting the user application development.

• In the last part, you will implement a P2P Server that will connect to a phone and send debug 

data to your PC.

• Completion Conditions :

• After the project is complete, record a video of the STM32WB55 and smartphone interaction.

Mission overview
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Useful resources
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• STM32WB Wiki page : 

https://wiki.st.com/stm32mcu/wiki/Category:STM32WB_Series

• STM32WB Online training:

https://www.st.com/content/st_com/en/support/learning/stm32-education/stm32-

online-training/stm32wb-online-training.html

• STM32WB Online training video session (Youtube):

https://www.youtube.com/playlist?list=PLnMKNibPkDnGkMxFkRArr9uOq_Es_a7v

G
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STM32WB - Preparations



• Laptop

➢ Administrative privileges are needed for the driver/software installation and later during the workshop for 

compiling the code.

➢ Window 10-64bit is preferred.

• Mobile Phone (Android or iOS)

➢ Need a cable to connect to the laptop.

• NUCLEO-WB55RG 

➢ Need a USB A to Micro-B cable

➢ https://www.st.com/en/evaluation-tools/nucleo-wb55rg.html

Hardware Preparations
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https://www.st.com/en/evaluation-tools/nucleo-wb55rg.html


Hardware
NUCLEO-WB55RG 
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RF area
• 2.4GHz PCB Antenna
• Impedance matching
• Ext. LP filter (IPD)
• (space for SMA connector and RF switch)

MCU area
• STM32WB55RG
• HSE & LSE crystals
• Decoupling
• SMPS ext. parts

ST-Link area
• ST-Link/V2-1
• SWD debugger
• Virtual COM Port
• USB MSC (.bin flashing)

UI Area
• 3x Button
• 3x LED
• Reset Button

Space for CR2032 battery socket

ST-Link connector
(MicroUSB Type B)

User USB FS Device
(MicroUSB Type B)

Arduino Uno V3 Connector

More information in UM2435



• Register and account 

at www.st.com & 

download the 

following software 

form the links 

provided. 

Software Tools Preparations
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• STM32CubeIDE (latest version) – Download and Install

➢ https://www.st.com/en/development-tools/stm32cubeide.html

• STM32CubeMX (latest version) – Download and Install

➢ https://www.st.com/en/development-tools/stm32cubemx.html

• STM32CubeProgrammer (latest version) – Download and Install

➢ https://www.st.com/en/development-tools/stm32cubeprog.html

• Mobile Applications

➢ STBLESensor - https://www.st.com/en/embedded-software/stblesensor.html

➢ STBLEToolbox - https://www.st.com/en/embedded-software/stbletoolbox.html

http://www.st.com/
https://www.st.com/en/development-tools/stm32cubeide.html
https://www.st.com/en/development-tools/stm32cubemx.html
https://www.st.com/en/development-tools/stm32cubeprog.html
https://www.st.com/en/embedded-software/stblesensor.html
https://www.st.com/en/embedded-software/stbletoolbox.html


CubeMX Installation STM32WB Package
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Download latest version



STM32WB – RF Stack upgrade



Wireless Stack Update
Jumper Setting 
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JP1 setting should be “USB STL”.

Please make sure all the 

jumpers are correctly placed.



Wireless Stack Update
Confirm the install address of co-processor binary 
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• Confirm the install address of co-processor binary 

according to your part number.

    (NUCLEO_WB55 : STM32WB55RG)

stm32wb5x_BLE_Stack_full_fw.bin 

→ 0x080CE000

• C:\Users\{user_name}\STM32Cube\Repository\STM32Cube_FW_WB_V1.16.0\Projects\STM32WB_Copro_Wireless_Bin

aries\STM32WB5x

• Refer to Release_Notes.html in the above 

path to update FUS (Firmware Update 

Services) and wireless stack firmware.

• We will use “stm32wb5x_BLE_Stack_full_fw.bin” for 

today’s hand-on training.



1. Connect Nucleo board to laptop

2. Click connect ST-LINK with Hardware reset mode.

3. Click “Option Bytes” icon and expand “User 

Configuration”
✓ nBOOT0 – tick

✓ nBOOT1 – tick

✓ nSWBOOT0 – untick

4. Then, “Apply”

Wireless Stack Update
Changing boot mode 
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1. Click “Firmware Upgrade Service” icon

2. Start FUS (Need to try it twice at least if fail)

3. Click “Read FUS infos” after StartFus activated.

4. FUS Version : 1.2.0.0

Wireless Stack Update
Confirm FUS Version 
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If FUS version is not v1.2.0.0, Should do the following 

steps in release note. (Refer. the release note.)



1. Click “Browse” to choose the binary of co-processor.

➢ stm32wb5x_BLE_Stack_full_fw.bin

2. Input the install address to Start address

➢ 0x080CE000

3. Check options

➢ First install – Untick 

➢ Verify download – Tick

➢ Start stack after upgrade – Tick (Default)

4. Click “Firmware Upgrade”

Wireless Stack Update
Co-processor Binary Update 
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• C:\Users\{user_name}\STM32Cube\Repository\STM32Cube_FW_WB_V1.16.0\Projects\STM32WB_Copro_Wireless_Bin

aries\STM32WB5x



Making simple BLE project



Making simple BLE project
Receiving data from phone
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Central GATT Client

Peripheral GATT Server

• Write a single arbitrary byte to the characteristic.

• Green LED will be turned on or off.

• Parsing the input value is shown as optional hands-on at the end of this 

presentation.

Custom SERVICE

Custom CHARACTERISTIC 1

                   

                            LED ControlW

Write

Green LED



1. Execute “STM32CubeMX”.

2. Select “ACCESS TO BOARD SELECTOR”

Making simple BLE project
Step #1
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• Typing “NUCLEO-WB55RG” on Commercial Part Number.

Making simple BLE project
Step #2
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Making simple BLE project
Step #3
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Click!

Initialize all peripherals with their default Mode? No

This will only initialize GPIO for LEDs and Buttons

1. Click NUCLEO-WB55RG

2. Making an example project for Hid after select IDE and project’s folder.



Making simple BLE project
Step #4
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• If you need more information about NUCLEO board, you can check “Docs & 

Resources”



Making simple BLE project
Step #5
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• GPIOs are assigned by default to match the 

corresponding board.



Making simple BLE project
Step #6
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• Hover the cursor on STM32_WPAN 

Middleware. 

• It will give you contextual help on 

what to do. We will do each step 

together.

BLE mode is active only if RF, RCC, IPCC & HSEM are enabled.



Making simple BLE project
Step #7
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• Select GPIO under System Core Tab.

• Configuring Pull-up for B1, B2 and 

B3.



Making simple BLE project
Step #8
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• Select SYS under System Core Tab.

• Debug

    → Serial Wire



Making simple BLE project
Step #9
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• Select RCC under System Core Tab.

• Enable HSE.

    → Crystal/Ceramic Resonator.

• Enable LSE.

    → Crystal/Ceramic Resonator.

• HSE 32Mhz is directly used by the radio PHY.

• LSE is used as a low-speed clock by radio PHY.  

It is used to time events such as connection or 

advertising interval.



Making simple BLE project
Step #10
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• Select HSEM (Hardware Semaphores) 

and tick activate.

• HSEM provides synchronization between 

CM0+ and CM4 when using shared 

resources. (ex. Clock tree registers, 

RNG, etc.)                 



Making simple BLE project
Step #11

27

Application

RF Stack

SRAM2 IPCC

C
M

4
C

M
0

+

• Select IPCC (Inter-processor communication 

controller)

• Tick “activated”.

• Enable both interrupts in NVIC.

• IPCC provides asynchronous messaging 

mechanism between CM4 and CM0+.

• Part of SRAM2 is shared.

STM32WB



Making simple BLE project
Step #12
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• Select RTC under Timer Tab.

• Tick Activate Clock Source

• Enable Internal Wakeup

• Enable interrupt in NVIC

• Required due to Virtual timer server FW 

component. (We will not use it in this hands-on)



Making simple BLE project
Step #13
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• Select RF under Connectivity Tab.

• Tick Active RF1



Making simple BLE project
Step #14
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• Select USART1 under 

Connectivity Tab.

• Mode : Asynchronous

• Disable Hardware Flow 

Control

• Enable USART1 global 

interrupt in NVIC Setting tab.

• DMA : USART1_TX, Normal, 

Memory to Peripheral, 

Width(Byte)



Making simple BLE project
Step #15
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• Select STM32_WPAN under Middleware Tab.

• Tick BLE.



Making simple BLE project
Step #16
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• Select BLE Applications and Services Tab

• BLE Wireless Stack : Full

• BLE Application Type : Server profile

• Custom P2P Server : Disabled

• Custom Template : Enabled



Making simple BLE project
Step #17
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1

2

3

4

5

6

• Select Configuration Tab

• CFG_DEBUG_TRACE_UART : hw_uart1

• CFG_HW_USART1_ENABLE : Enabled

• CFG_HW_USART1_DMA_TX_SUPPORTED : 

Enabled

• CFG_DEBUG_BLE_TRACE : Enabled

• CFG_DEBUG_APP_TRACE : Enabled

• CFG_DEBUG_TRACE_LIGHT : Enabled

• DBG_TRACE_USE_CIRCULAR_QUEUE : 

Disabled

• CFG_IO_CAPABILITY : No input, no output 

(0x03)



Making simple BLE project
Step #18
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• Select BLE Advertising Tab

• Include AD_TYPE_COMPLETE_LOCAL_NAME 

: Yes

• Name your device with a unique ID 

• Example : XX_DEV



Making simple BLE project
Step #19
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• Select BLE GATT tab.

• Set number of services to 1

• Name your BLE service, both a long and short 

name.

• For example : XX_SRV



Making simple BLE project
Step #20

36

• Select “ST_SRV” tab. (The exact name depends on 

your previous selection.)

• UUID 0xAA00 is for Primary Service

• Name your characteristic “XX_WCHAR” as both log 

and short name.

• UUID 0xBB00 is for Characteristic1.

• CHAR_PROP_WRITE : Yes

• GATT_NOTIFY_ATTRIBUTE_WRITE : Yes

• GATT_NOTIFY_WRITE_REQ_AND_WAIT_FOR_AP

PL_RESP : No

• GATT_NOTIFY_READ_REQ_AND_WAIT_FOR_APP

L_RESP : No

• GATT_NOTIFY_NOTIFICATION_COMPLETION : No



Making simple BLE project
Step #21
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• Go to Clock Configuration Tab.

• Set RTC clock to LSE.

• Set RFWKP clock to LSE.



Making simple BLE project
Step #22
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• Go to Project Manager

• In Project Tab.

➢ Name for project.

➢ Set path for saving new project.

➢ IDE : STM32CubeIDE

• In Code Generator Tab.

➢ Tick “Copy only the necessary library files” 



Making simple BLE project
Step #23
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• Click GENERATE CODE.

• Click Open Project.

• Launch STM32CubeIDE after set the path of workspace



Making simple BLE project
Step #24
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Application and system initialization 

+ Interrupt service routine

CMSIS and Hal Drivers

BLE Middleware

BLE application files. 

Configuration, BLE service 

definition. Event handlers etc.

Utilities

• Low power manager

• Sequencer



Making simple BLE project
Step #25
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• Build Project.

➢ Ctrl + B

➢  



Making simple BLE project
Step #26
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• Download FW using CubeProgrammer.

• Connect via SWD. (with hardware reset mode)

• Click “Erasing & Programming” menu.

• Click “Full chip erase” first.

• Load firmware file from below path.
➢ C:\Hands-on\Simple_BLE_Project\Debug\Simple_BLE_Project.elf

• Click “Start Programming” with following flags.



Making simple BLE project
Step #27
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• Launch TeraTerm to see the UART message
✓ Baudrate:115200, 8bit, No parity, 1bit, No flow control

✓ New-line: Receive (AUTO) 



Making simple BLE project
Step #28
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• Press “Reset SW4”.

• You can see the characteristics that you added 

on boot log.



Making simple BLE project
Step #29
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• Check the custom service & characteristic using BLEToolBox



Making simple BLE project
Step #30
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• Add the green LED On/Off code.

   (Simple_BLE_Project/STM32_WPAN/app/custom_stm.c)



Making simple BLE project
Step #31
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Green LED

• Build Project.

• Download new firmware again.

    (Refer, Hands-on Step #26)

• Write data to the characteristic.

    0x00(hex) : Green LED off

    0x01(hex) : Green LED on



Making simple BLE project
Sending data to phone
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Central GATT Client

Peripheral GATT Server

• Slave will send notification data to phone after increasing 

number if button_1 is pressed.

Custom SERVICE

Custom CHARACTERISTIC 1

                   

                            LED ControlW

Notification

Button 1

Custom CHARACTERISTIC 2

                   

                Button 1 notificationN



1. Double click “Simple_BLE_Project.ioc” on CubeIDE

Making simple BLE project
Step #32
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Making simple BLE project
Step #33
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• Select “ST_SRV” tab in STM32WPAN Tab. (The exact name 

depends on your previous naming.)

• Add a second characteristic with notification properties.

• Set Number of characteristic to 2.

• Name your second characteristic “XX_NCHAR” as both log 

and short name.

• UUID 0xCC00 is for Characteristic2.

• CHAR_PROP_NOTIFY → Yes



Making simple BLE project
Step #34
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• Save all (Ctrl+Shift+S)

• Code will be updated



Making simple BLE project
Step #35
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• Build Project again.

➢ Ctrl + B

➢  



Making simple BLE project
Step #36
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• Download FW using CubeProgrammer.

• Connect via SWD. (with hardware reset mode)

• Click “Erasing & Programming” menu.

• Click “Full chip erase” first.

• Load firmware file from below path.
➢ C:\Hands-on\Simple_BLE_Project\Debug\Simple_BLE_Project.elf

• Click “Start Programming” with following flags.



Making simple BLE project
Step #37

54

• Executing TeraTerm to see the uart message

✓ Baudrate:115200, 8bit, No parity, 1bit, No flow control

✓ New-line: Receive (AUTO) 



Making simple BLE project
Step #38
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• Press “Reset SW4”.

• You can see the new characteristic that you 

added.



Making simple BLE project
Step #39
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• Checking the second characteristic using BLEToolBox



Making simple BLE project
Step #40
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• Update app_conf.h as follows

(location : Simple_BLE_Project/Core/Inc/)



Making simple BLE project
Step #41
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• Update app_ble.c as follows

(location : Simple_BLE_Project/STM32_WPAN/App/)



Making simple BLE project
Step #42
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• Update custom_app.c as follows

(location : Simple_BLE_Project/STM32_WPAN/App/)



Making simple BLE project
Step #43
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• Update custom_app.c as follows

(location : Simple_BLE_Project/STM32_WPAN/App/)



Making simple BLE project
Step #44
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• Update custom_app.c as follows

(location : Simple_BLE_Project/STM32_WPAN/App/)



Making simple BLE project
Step #45
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Enable Notify

Send notification data

The number will increase with every press.

• Build Project.

• Programming new firmware again.

    (Refer, Hands-on Step #36)

• Enable notify by phone

• Press Button 1



Recording a video for completion

63
The number will increase

LED On LED Off

B

1

• Please record a video for the following three operations.

1. Turn on LED by phone.

2. Turn off LED by phone.

3. Increasing number by pressing button 1.
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