
STM32WB MCU series
Excellence in Connectivity
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About the STM32WB 3

ARM

Cortex M4 

FPU/DSP

2.4 GHz Radio

Cortex M0+ Core

BLE 5.0

802.15.4

Concurrent mode

USB 2.0 FS

Crystal-less

SPI, I2C

LP-UART

SAI, Q-SPI

ART acc.

1MB Flash 

256KB SRAM

Security

PCROP, 

PKA, TRNG

AES 256-bit

ADC 12-bit

2x Comp

Temp sensor

Cap. Touch

LCD 8x40

Independent 

Sub-system RF 

2.4GHz

KEY FEATURES
Å2 independent cores for real time execution

ÅUltra-low-power consumption

Å50 µA/MHz Active mode (at 3.0V)

Å1.8 µA Stop  mode (Radio in standby + 256KB RAM)

Å< 50 nA Shutdown  mode

ÅPeripherals

Å2xI²C, 1xUSART, 1xLP -UART, 2xSPI, 1x USB 2.0 FS 

device supporting Battery Charging Detection, 1xSAI, 

Q-SPI (XIP), 6x 16-bit timer 

(including LPWM and low-power one)

Å1.71 to 3.6V voltage range (DC/DC, LDO)

Å-40ÁC to +105ÁC temperature range



All in one MCU - Full flexibility control 4

ÅRetrofit legacy product to BLE 5 and concurrency 

mode

ÅRemotely upgrade device with OTA capability

ÅBrand protection with Authenticated FW upgrade 

system

Fleet 

maintenance

ÅMultipoint BLE 5 connections

ÅSmall form factor design with CSP100 pins

ÅBattery life time care with < 50 nA Shutdown 

mode

ÅDynamic Efficient 50 µA/MHz

ÅExtend memory storage with Quad-SPI

ÅHandle advanced algorithm with 1 Mbyte of 

Flash

ÅCost optimized product with USB 2.0 crystal-

less device

Fitness/

Healthcare

Å-100 dBm sensitivity to increase area coverage

ÅCustomer Key Storage (CKS) for trustable 

Application update 

ÅManage full duplex audio with embedded SAI

ÅUSB FS 2.0 with Battery Charging Detection for 

remote device

Home security

and Audio

Robust RF link -100dBm sensitivity with IEEE 802.15.4 and 

+6 dBm output power

Upgrade legacy 802.15.4 device to BLE 5

Update securely Radio and stack firmware with build-in RSS

BLE 5 and 802.15.4 protocols Mesh capable to extend 

network range

Å.

Å.
Å.
Å.

Lighting

Up to 105°C radio capable

Down to 600 nA mode with RTC and 32KB of RAM

Only 5µs wakeup time over 16 wakeup lines

PCROP, ECC, TRNG, PKA, for best design 

robustness

Reduce BOM cost with built-in LCD booster

Å.
Å.
Å.
Å.

ÅB

Industrial devices

Beacon profile available among a huge list

Embedded balun to minimize design cost

Only 5.5mA Radio TX current to extend beacon life time

Up to +6 dBm output power to get best beacon range

< 1.8 µA Stop mode with full RAM for battery life 

optimization

Down to 1.71 full feature capable

Å.
Å.
Å.
Å.
Å.

ÅB

Beaconing



No matter what!

Make the Choice of STM32WB Series
The 7 keys points to make the difference

5

256KB Flash

A large offer

1MB Flash

100-pin3.6 V

1.7 V 48-pin

Massive integration

Cost saving
IoT Protection readyDual-core / Full control

Ultra-low-power

Open 2.4 GHz radio

Multi-protocol

Advanced RF tool, Energy control

with C code generation



6Great investment
12 product series / More than 50 product lines

Ultra-low-power

Mainstream

Cortex-M0

Cortex-M0+
Cortex-M3 Cortex-M4 Cortex-M7

High-performance

Wireless

Cortex-M0+ Radio Co-processorLegend:

More than 

40,000 customers



STM32WB55 ïBlock Diagram 7

ÅCM4 DSP/FPU up to 64MHz

ÅCM0+ up to 32MHz

ÅUp to 1MB Flash and 256KB SRAM

ÅRadio with integrated balun
ÅBT Smart 5.0 and 802.15.4

ÅOutput power: +6.0 dBm

ÅBLE RX sensitivity: -96 dBm (-102 budget link)

Å802.15.4 RX sensitivity: -100 dBm (-106 budget link)

ÅRX: 3.8mA and TX: 5.5mA (at 0dBm)

Å1.71V to 3.6V voltage range (DC/DC, LDO)

Å-40ÁC to +105ÁC temperature range

ÅPower consumption
Å< 53 µA/MHz Active mode (3V ïRF ON)

Å0.6 µA Standby mode (Radio in standby + 32KB RAM)

Å< 13 nA Shutdown  mode



Specific STM32WB features 1/2
ÅAutonomous Radio sub-system

ÅDual core system

ÅApplication Cortex-M4 (Boot after Reset)

ÅConnectivity Cortex-M0+ (Only boot once enabled by Cortex-M4).

ÅSingle bank shared Flash

ÅOn a separate AHB bus, with itôs own clock divider.

ÅCortex-M0+ memory and peripheral security

ÅHSE fixed frequency at 32 MHz.

Å2 LSIs

ÅLSI1 standard STM32 low-power LSI

ÅLSI2 low-drift Radio LSI (mandatory selected for the radio sub-system)

8



Specific STM32WB features 2/2

ÅSRAM2 split in 2 parts

ÅSRAM2a backup RAM

ÅSRAM2b non-backup RAM

ÅDebug Cross trigger unit including trigger in/out.

ÅIntegrated SMPS to supply Core and Radio LDOôs.

9



STM32WB series portfolio 10

Flash memory / RAM 

Size (bytes)

100 pins

4.39x4.37mm

WLCSP (p=0.4)

68 pins

8x8mm

VQFN (p=0.4)

48 pins

7x7mm 

UQFN (p=0.5)

STM32WB55RC STM32WB55VCSTM32WB55CC

Pin count

256K / 128K

STM32WB55VESTM32WB55CE STM32WB55RE

STM32WB55VGSTM32WB55CG STM32WB55RG

512K / 256K

1M / 256K

STM32WB55

UFQFPN48

Top view

4 dedicated SMPS pins

7 dedicated Radio pins



Typ @ VDD =1.8 V @ 25 °C

RF Operation

CoreMark

score 

ULPBench 

score 

216 136
www.eembc.org

AN5071: STM32WB ultra-low-power features overview

RUN (Range1) at 64 MHz                                          117 (73) µA / MHz**

STANDBY                     110 nA / 440 nA* 

VBAT                 2 nA / 300 nA*

SHUTDOWN          30 nA / 315 nA*

STANDBY + 32 KB RAM    320 nA / 650 nA*

50 µs

14 µs (25 µs)

14 µs (25 µs)

5 µs (20 µs)

9 cycles

Wake-up

time

4 µs (19 µs)

STOP 2 (full retention)             1.8 µA / 2.2 µA*

LPSLEEP at 2 MHz                                           45 µA / MHz

RUN (Range2) at 16 MHz                                            109 µA / MHz**

STOP 1 (full retention)  9.2 µA / 9.6 µA*

*  : with RTC

** : from SRAM1

Typ @ VDD = 1.8 V @ 25 °C

9 cycles SLEEP at 64 MHz                                                   41 µA / MHz

LPRUN at 2 MHz                                                     103  µA / MHz**

STOP 0 (full retention)  100 µA1.7 µs 

() Typ. value for 

SMPS mode

Low power modes



Wireless part - make it Yours 12

Link / Physical Layer

P
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2.4 GHz Radio

+6 dBm output  / éééééééé.. Antenna
-100 dBm sensitivity (802.15.4)

-96   dBm sensitivity (BLE 1 Mbps)

April 2019

Mass market 

launch

mesh



Overview 

ÅDiscover our ultra-low-power wireless 

communication STM3255 Nucleo pack

Å2-board kit based on the STM32WB microcontroller

ÅUSB dongle

ÅSTM32WB55 Nucleo board

ÅEnables a wide diversity of applications 

ÅComes with various packaged software examples

13

ÅDesigned for low-power, wireless communication 

use cases 

ÅTurnkey demonstration firmware 

ÅDevelop your own application

Application benefits



STM32WB55 Nucleo Pack insert card 14



STM32WB Nucleo Board 15

OTG HS USB connector

STM32WB55 

MCU

ST LINK/V2-1 debugger
Multiple user switches 

and LEDs

Arduino 

connectors

Long-lasting

battery

Antenna



STM32WB Dongle 16

STM32WB55 

MCU

User push button 

+ 3 LEDsSwitch for boot 

management

PCB 

antenna

uFL

connector



Key features

ÅSTM32WB55 microcontroller on both boards

ÅArm®  Cortex®-M4 core @ 64 MHz / 80 DMIPS

ÅArm®  Cortex®-M0+ core @ 32 MHz 

Å1 Mbyte of Flash memory + 256 Kbytes of RAM

ÅSupport multiple wireless protocols: BLE 5.0 and IEEE 802.15.4 

Concurrent mode

ÅHigh RF performance: 

Å BLE RX sensitivity: -96 dBm

Å 802.15.4 RX sensitivity: -100 dBm

Å TX: + 6 dBm

ÅThe Bluetooth range on STM32WB55 microcontrollers is 

intended to be 10 m in normal working conditions, and up to 

100 m in an open field with up to 8 simultaneous connections.

17



Demonstration SW
ÅDemonstration software available with the STM32WB55 Nucleo pack.

ÅBased on the BlueNRG-MS software stack

ÅSupports multiple roles simultaneously, and can act at the same time as Bluetooth 

LE sensor and hub device.

ÅSupports the main adopted GATT-based profiles 

ÅMain application runs on the Arm®  Cortex®-M4 core while the RF wireless stack 

runs on the Arm®  Cortex®-M0+core.   

ÅLatest versions of the demonstration source code are available at 

www.st.com/stm32nucleo . 

ÅComprehensive free software libraries and additional examples 

available with the STM32Cube package

ÅSupport for a wide range of integrated development environments 

(IDE) including IARÊ, Keil and GCC-based IDEs like Atollic®  

TrueSTUDIO®

18

http://www.st.com/stm32nucleo


Purpose(1/2)
ÅThis presentation summarizes the GATT-based applications developed for STM32WB and 

supported in the STM32Cube firmware library.

ÅBT SIG GATT-based applications

ÅBeacon

ÅBlood Pressure

ÅHealth Thermometer

ÅHeart Rate 

ÅHuman Interface Device (HID)

ÅProximity 

ÅProprietary GATT-based applications

ÅCable Replacement

ÅData Throughput 

ÅP2P Server ïP2P Client ïP2P Router

ÅOver-the-air (OTA) firmware updates

ÅTransparent Mode ïDirect Test Mode

19

Beacon

iBeacon

Eddystone

Heart Rate

HR Service & Client

Health Thermometer

HT Service & Client 

Proximity

Link Loss Service 

Immediate Alert

TX Power

Blood Pressure

Blood Pressure Service

HID

HID Service & Client

Cable Replacement

Transport Service & 

Client

Peer to Peer

P2P Service & Client

End Device 

Management Service

OTA firmware updates

OTA Service

Transparent Mode

Transparent Mode

Throughput

Transfer Service & Client



Notification

Write command

Peripheral Unit 

(Slave) + Server

Central Unit 

(Master) + Client

STM32WB P2P Demo (Out Of Box)

ÅPeer-to-Peer connections and data exchanges between two STM32WB 

MCUs 
ÅOne server device, which broadcasts 

ÅOne client device, which scans for services and characteristics 

20

Note: The server and the client can be a Nucleo Board or a USB Dongle

SW1 button

SW1 button 

LED 1

LED 1



Notification

Write command

Use Your ST 

SensNet App

Smartphone P2P Demo
ÅPeer-to-Peer connections and data exchanges between an STM32WB MCU 

and a Smartphone Application 

ÅOne server device, which broadcasts

ÅOne smartphone, acting as a client 

21

Note: The server can be a Nucleo Board or a USB Dongle

Peripheral Unit 

(Slave) + Server

Central Unit 

(Master) + Client

Virtual LED

status

SW1 button



Reference material

ÅRefer to www.st.com

ÅOrdering information

ÅGetting started manual, user manual and application notes

ÅBoard schematics

ÅApplication development environment support

ÅDemonstration firmware sources

22

http://www.st.com/


STM32CubeMonitor-RF

ÅThe STM32CubeMonitor-RF tool is used to manage the wireless 

features of the STM32WB series via Bluetooth Low Energy (BLE) 

commands, BLE RF tests, OpenThread commands and 802.15.4 RF 

tests.

23

ÅTarget board can be an ST Nucleo board, 

a USB BLE dongle or any customer 

board.

ÅThe USB connection uses a Virtual COM 

port 

ÅA UART port can also be used



Mode selection

ÅWhen the STM32CubeMonitor-RF tool is 

launched, the user must first select the mode to 

be used:

ÅBluetooth Low Energy (BLE) commands and RF tests

ÅOpenThread commands

ÅIEEE 802.15.4 RF tests.

24

Mode selection



BLE Mode

ÅWith STM32CubeMonitor-RF in BLE mode, it is possible to:

ÅSend ACI commands to the target board. The ACI commands are BLE commands used 

to configure and communicate with BLE peripherals. The tool provides the list of the 

available commands and parameter descriptions.

ÅPerform RF tests (transmit, receive)

ÅFlash firmware over the air (OTA)

ÅConfigure beacons

ÅConfigure advertising

ÅDiscover remote device services

25

RF test with two devices



Connect the STM32WB device

ÅSTM32CubeMonitor-RF supports both 

the board and the USB dongle of the 

STM32WB55 Nucleo pack.

ÅThe ñTransparent Modeò firmware has to 

be loaded on the target device.

ÅConnection instructions:

1) Connect the device to the USB (or UART) port

2) Wait for the COM port detection

3) Click ñSelect deviceò to select the relevant 

COM port

4) Press ñOpenò to start communication

26

3

4



ACI command panel

Command categories:

Å HCI

Å HCI test

Å HAL

Å GAP

Å GATT

Å L2CAP

27

ÅThis panel is used to prepare ACI commands that will be sent to 

the target device.

Log area

Log details

Command

list

Command

parameters

Command Filter

Radio PHY

GAP

SMP

L2CAP

Link Layer

ATT

GATT

HCI

DTM

SRAM2 IPCC

A
R

M
 C

M
0
+

B
L

E
 s

ta
c
k

Transparent Mode (App)

Profiles

ACI

Services

A
R

M
 C

M
4
F

U
s
e
r 

c
o

d
e



Send one ACI command
1. Select an ACI command from the 

command list

2. Edit relevant parameters

3. Press ñSendò

Å The ACI commands and ACI responses 

are displayed in the ñlog areaò.

Tips :

Å When a command fails, the result is 

highlighted in pink.

Å Double click on the command in the log 

area to display its raw data and details in 

a pop-up window

28

3

1

2



RF Test panel 29

ÅTest packet transmission

ÅTest packet reception

ÅStart/Stop a tone signal

ÅPerform BLE Packet Error 

Rate (PER) measurement 

ÅThe RF Tests tab can perform the following tests:

Results area

Configuration area
Log area



Select the RF test 30

The first step is to select the RF test 

mode:

ÅTransmitter test (TX)

ÅPacket error test (PER)

ÅReceiver Test (RX)

1. Select the test mode

2.Click ñSELECT TEST MODEò

The test panel is displayed. 

The test mode is described in the bar 

above the test configuration zone

1

2



Start/Stop the tone test 31

ÅTo start the tone test:

1. Set the transmission (TX) power. 

2. Set the TX frequency to select a 

specific BLE RF channel

3. Click ñSTART TONEò

ÅTo stop the tone test:

4. Click ñSTOP TONEò

1

2

3

4

DUT



Start/Stop the transmitter test 32

ÅTo start the packet transmission:

1. Set the parameters

2. Click ñSTART TXò

ÅTo stop the packet transmission:

3. Click ñSTOP TXò

4. The transmitted packet count is updated 

with the number of packets sent by the 

transmitter

1

2

3

4



Start/Stop the receiver test 33

ÅTo start the receiver test:

1. Set the RX frequency that is a 

specific BLE RF channel

2. Set the ñPHYò to be used 

3. Set the modulation index

4. Click ñSTART RXò

ÅTo stop the receiver test:

5. Click ñSTOP RXò

6. The count of received packets is 

displayed

1

2

3

4

5

6



Packet Error Rate (PER) 34

ÅPacket error rate is the ratio of packets lost during transmission.

ÅA device is used as a tester (Tester) to send packets to the Device 

Under Test (DUT).



Packet Error Rate test: Step 1 35

1. Connect the DUT, and open the COM port.

2. In the RF pane, select the PER test mode

3. Connect the ñTesterò and open the COM port in the ñConnect Testerò area. 

4. Click ñCONFIGURE TESTERò

3

4



5. Set the tester parameters 

6. Click ñCONFIGURE DUTò

Packet Error Rate test: Step 2 36

5

6



7. Set the receiver parameters (DUT)

8. Click ñCONFIGURE PARAMò

Packet Error Rate test: Step 3 37

7

8



9. Select the test to be performed:

Å Multiple channels

Å With RSSI

Å Save the result in a file.

10. Click ñSTART TESTò

11. The results are displayed in the 

bottom part when the test is 

stopped.

Packet Error Rate test: Step 4 38

9

10

11



ÅIt is possible to change the display mode between values, graph or large 

text format using the blue icons at the top right corner .

Packet Error Rate measurement 39



Scripts 40

1. Select the script to load

2. Click ñSTART SCRIPTò to execute the 

script

3. Use the Start/Stop button to stop or 

restart the script

ÅScripts are used to send 

sequences of ACI commands

ÅScripts are text files listing the 

commands to perform.

1

2 3



Script syntax 41

Lines starting with # are comments

To send command, use the ñSendò instruction.

The first element is the ACI command name.

The following elements are parameters, in 

hexadecimal format, starting with 0x.

A pause can be added using a ñWaitò instruction.

Time is specified in ms.

Scripts are text files and can be edited

# STM32CubeMonitor-RF sample script

# Line starting with # are comments

# Empty line will be skipped

# Syntax to send ACI command :  Send(ACI_CMD_NAME;Parameter1Value;Parameter2Value; ...)

# Parameter value are in hexadecimal, with format 0x12...

# Send reset command :

Send(HCI_RESET)

# Wait few milliseconds 

Wait(500)

# Send another command : Set power level

Send(ACI_HAL_SET_TX_POWER_LEVEL;0x01;0x07)

# Start Tone

Send(ACI_HAL_TONE_START;0x04)

# Wait 3 seconds

Wait(3000)

# Send stop tone

Send (ACI_HAL_TONE_STOP)



OpenThread mode

IEEE 802.15.4 RF mode
42



Development environment 43

STM32CubeMX

STM32CubeF3 STM32CubeF2

STM32CubeF4

STM32CubeF1

STM32CubeF0

STM32CubeL1

STM32CubeL0

STM32CubeL4 STM32CubeF7

STM32CubeH7

STM32CubeG0



Overview 44

ÅSingle package

ÅCompatible with all STM32 series

ÅSource code with open-source BSD license

Application benefits



Key features  45

Layer Category Provided embedded software Provided examples

HAL

Analog Analog/Digital conversion, é

~88 examples 

on STM32WB boards !

Timers Timers, RTC, Watchdogs, é

Cryptography CRC, AES, PKA and Random Number generator, é

I2C, USART, SPI, USB, BTH

Interface External memory, LCD, TSC, audio

Middleware

RTOS FreeRTOS open source RTOS, with CMSIS-RTOS wrapper

~39 applications 

on STM32WB boards !

USB
USB Host and Device cores

Device classes: HID, MSC, CDC, Audio, MTP, DFU, and CCID

TSC Touch Sensing controller

WPAN BLE stack, OpenThread stack, BLE & Thread static concurrent mode 

File System
FatFS open-source file system

with enhanced mechanisms including NAND handling

Application Demonstration
Full demonstrations for ST boards: BT SIG GATT-based application using 

ST BlueMS application on IOS/Android smartphone
~22 demonstration projects for ST boards!



Package organization 46

USB Device Library 

supporting both OTG FS 

and HS cores offering the 

following classes: HID, 

MSC, CDC, Audio and 

DFU

BSP drivers for 

the supported 

boards

STM32WBxx HAL 

drivers for all modules

Package Release Note 

providing all the relevant 

information on its content: main 

changes, supported devices 

and boards,  supported 

toolchains, firmware 

components and versionsé

Wireless Personal 

Area Network library 

Touch Sensing 

library 

Set of examples/ 

applications organized 

by board provided with 

preconfigured projects.

Contains 

STM32WBxx 

CMSIS files that 

defines 

Peripheralôs 

registers 

declarations, bits 

definition and the 

address mapping



Supported devices & boards 47

Macro defined in 

stm32wbxx.h
STM32WB Series devices

STM32WB55xx STM32WB55VG, STM32WB55CG, STM32WB55RG

Board Example Application Demonstration
STM32WB55 

Nucleo pack
88 39 22



Examples overview
Å For each board, a set of examples is provided with preconfigured projects for 

EWARM, MDK-ARM and SW4STM32 toolchains. 

Å This figure shows the projects structure for the STM32WB55 NUCLEO board, 

(order code: P-NUCLEO-WB55) which is identical for other boards.

The examples are classified depending on the STM32Cube level they apply to, and 

are named as follows: 

Å Examples in Level 0 are called Examples, and use HAL drivers without any 

middleware component

Å Examples in Level 1 are called Applications, and provide typical use cases of each  

middleware component

Å Examples in Level 2 are called Demonstration, and implement all the HAL, BSP and 

middleware components

Å The Template project is provided to build quickly any firmware application for all 

supported boards

Å The STM32CubeProjectList file allows quick access and search for a given 

example within the firmware package

Å All examples have the same structure, 

Å \Inc folder contains all header files

Å \Src folder for the source code

Å \EWARM, \MDK-ARM and \SW4STM32 contain the preconfigured project for each 

toolchain.

Å readme.txt describes example behavior and the environment needed to make it work.

48



Documentation 49

STM32 WB Series specific doc

STM32 WB Series specific doc

its content is similar to the STM32CubeProjectList file 

available within the STM32CubeWB firmware Package

STM32 WB Series specific doc

STM32 Generic doc

STM32 Generic doc

STM32 Generic doc

STM32 Generic doc

ÅFull set of documentation 

available ranging from datasheet 

and register manual to application  

and technical notes.



Reference 50

Exhaustive documentation list and STM32CubeWB 

Firmware package can be accessed from STôs web site 

at www.st.com/stm32cubefw

http://www.st.com/stm32cubefw


STM32CubeMX
ÅChoose ideal MCU 

and simply 

configure

ÅPinouts

ÅClocks and 

oscillators

ÅPeripherals

ÅLow-power modes

ÅMiddleware

51

Å Helps choose the correct MCU for a given purpose

Å Simulation provides an advantage in design phase

Å Boosts development speed with a headstart

Application benefits



Key features
ÅPeripheral and middleware parameters

ÅPower consumption calculator

ÅCode generation

ÅPossible to re-generate code while keeping user 

code intact.

ÅOption of command-line and batch 

operation

ÅExpandable by plugins

52

ÅMCU selector

ÅFilter by family, package, peripherals or memory 

sizes.

ÅSearch for similar product.

ÅPinout configuration

ÅChoose peripherals to use and assign GPIO and 

alternate functions to pins.

ÅConfigure NVIC and DMA

ÅClock tree initialization

ÅChoose oscillator and set PLL and clock dividers.



Prerequisites and settings

ÅSTM32CubeMX needs Java RE

ÅCheck release notes of the particular 

version for additional requirements.

ÅMultiplatform tool runs on Windows, 

Linux and macOS

ÅAfter installation, hit Alt+S to 

configure the updater ïnot only 

for the GUI but also for Cube 

FW libraries.

ÅSelect SW library placement.

53



MCU selector 54

ÅFind MCU by name é

ÅQuickly locate by Series and 
Lines

Åé or application needs

ÅPackage (pin count)

ÅRAM size

ÅNV memory requirements

ÅEmbedded peripherals

ÅNumber and type of interfaces

ÅCore and frequency

ÅPrice

ÅConvenient links to 
documentation

ÅExport table to Excel file



MCU Cross Selector 55

STM32 MCU 

sorted by 

similarity

Detailed 

comparison to 

selected 

product



Pin assignment 56

ÅPinout from:

ÅPeripheral tree

ÅManually

ÅAutomatic signal 

remapping

ÅManagement of 

dependencies between 

peripherals and/or 

middleware

(FatFS, USB é)



Pin assignment (cont.) 57

Peripheral is not 

available, all its 

alternate pins are 

assigned 

elsewhere.

Click on the 

pin to view 

alternate

functions

Freeze the 

signal 

placement using 

the pin icon

Orange warns that  

the peripheral is 

not enabled, only 

the pin is assigned



Peripheral and Middleware configuration 58

ÅGlobal view of used 

peripherals and 

middleware.

ÅHighlight of 

configuration errors

+ Not configured

OK

Non-blocking problem

x Error

Configuration 

is valid here
Error in 

configuration, code

generator will 

display a warning 

message.

GPIO 

configuration is 

considered 

incorrect, but 

code may be 

generated

Click to 

configure DMA

Quickly switch 

between pinout 

and system 

views



Middleware configuration 59

ÅPresents options specific 
to each supported 
software component.

ÅAll settings are organized 
in logical groups.

ÅDescription and 
constraints are available 
for quick reference.



Peripheral configuration 60

ÅAll available initialization 

parameters are presented with 

short description and options.

ÅInterrupt may be assigned to 

peripherals.

ÅDMA may be associated, 

where applicable.

ÅGPIO settings for peripherals 

with input and/or output.



NVIC configuration panel
ÅSingle control panel for 

all interrupts.

ÅManage priorities and 

sub-priorities.

ÅSearching, filtering and 

sorting interrupts in the 

list.

ÅCode generation tab 

allows to customize 

interrupt initialization.

61



DMA configuration panel

ÅManages all DMA 

requests including 

memory to memory.

ÅConfigure direction, 

priority and other 

settings.

62



GPIO settings panel

ÅThe application attempts to 

set sensible default values for 

most GPIO parameters.

ÅDefault values are chosen, as 

low-speed and no pull-up.

ÅMultiple pins can be selected 

to set them to the same 

configuration.

63

Make sure 

the speed is 

correct.

Select with shift 

or CTRL key.



Code generation

ÅGenerates all the initialization code in C.

ÅGenerates project file for any supported 

development toolchain.

ÅUser code can be added in dedicated 

sections and will be kept upon 

regeneration.

ÅOption to use the latest library version or 

keep the same even if re-generating.

64

Write your 

code here to 

keep option to 

regenerate 

the project



Clock configuration 65

ÅImmediate 

display of all 

clock values.

ÅActive and 

inactive clock 

paths are 

differentiated.

ÅManagement 

of clock 

constraints

and features.



Clock configuration (cont.) 66

ÅHighlight of errors

ïinstantly turns 

red.

ÅEnter the value in 

the blue frame 

and let the tool 

adjust the 

dividers and 

multipliers.

ÅLock a value to 

prevent the tool 

from modifying it.



Code generation project settings

ÅName your project when 

saving

ÅBrowse for project location

ÅPick the preferred toolchain

ÅReview the exact MCU type 

and library version
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Code generation options
ÅLibrary package

Å Whole library or the necessary part 

may be copied to the generated 

project folder.

Å Or keep the library in original place 

and refer to it from all projects.

ÅGenerated files

Å Each peripheral initialized in 

separate file or in common source 

file.

Å Options for working with old files.

Å The option to keep user code 

intact is here.

ÅHAL settings

Å Setting available pins to analog 

reduces power consumption, but 

be careful to explicitly select 

SWD/JTAG in pinout.

Å Full assert is useful for debugging.
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Warning and disclaimer

ÅDesigned for use with the entire STM32 family of microcontrollers, at 

times the STM32CubeMX GUI tool is unable to focus on a specific 

feature of a particular device.

ÅThe STM32CubeMX GUI tool is not a replacement for the reference 

manual or datasheet

ÅAlways refer to written documentation for further information!

ÅImportant features are often available on the product or in the HAL but not in the GUI.

ÅThe GUI helps to start a project and to initialize a working starting 

configuration ïbut the configuration can be dynamically changed at

runtime (i.e. GPIO, NVIC priority or clock settings).

69



Hands-On #1
Letôs blink an LED



Hands-On principle
ÅStart to play with STM32WB and its development tools

ÅExperience that even though STM32WB is dual core and radio device, it is still an easy to use STM32 MCU

Toggle @1Hz rate
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