STM32WB MCU series

Excellence in Connectivity
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STM32WB55 Nucleo Pack IS73
Wireless and ultra-low-power e
BLE 5.0 & IEEE 802.15.4

Preliminary version

K,—I 3 NUCLEO BOARD FEATURES
’ = STM32WB55RGVE MCU
* PCB antenna and SMA connectors
* Flexible power supply supporting CR2032
* Dual USB Port ( Application/debug)
b1 * Multiple USER switch/LEDs
| * Supports Arduino™ and ST morpho connectors

. * Embedded ST-LINK/V2-1 debugger and
| programmer
| » Arm®Mbed Enabled™
. USB DONGLE
. * STM32WB55CGU6 MCU
* PCB antenna and UFL connectors
" o Cuttable PCB

STM32WB55 FEATURES

* Arm® Cortex®-M4 MCU with 64 MHz/80 DMIPS and
dedicated Arm® Cortex®-MO0+ radio co-processor at 32 MHz

* Multiprotocol: BLE 5.0, 802.15.4, concurrent mode
= 1 Mbyte of Flash memory

* 256 Kbytes of SRAM

 High RF performances : RX -96 dBm/ -100 dBm; TX +6 dBm

ST part number: P-NUCLEO-WBS5

About the STM32WB ==




About the STM32WB

\ KEY FEATURES

A 2 independent cores for real time execution

Security
PCROP,
PKA, TRNG
AES 256-bit

ART acc. A Ultra-low-power consumption

1MB Flash A 50 uA/MHz Active mode (at 3.0V)
256KB SRAM A 1.8 pA Stop mode (Radio in standby + 256KB RAM)
A <50 nA Shutdown mode

ARM
Cortex M4
FPU/DSP

A Peripherals
_ f2x1C, 1IXUSART, 1xLP -UART, 2xSPI, 1x USB 2.0 FS
2.4 GHz Radio device supporting Battery Charging Detection, 1xSAl,

Cortex MO+ Core Q-SPI (XIP), 6x 16-bit timer
BLE 5.0 (including LPWM and low-power one)

802.15.4

LCD 8x40

ADC 12-bit Crystal-less

USB 2.0 FS

SPI, 12C

2x Comp LP-UART

Temp sensor

Cap. Touch SAl, Q-SPI Concurrent mode A 1.71to 3.6V voltage range (DC/DC, LDO)
\ A -40/C to +105AC temperature range
Independent

‘_ Sub-system RF
Jite.olaﬁd 24G HZ



All'in one MCU - Full flexibility control

ARetrofit legacy product to BLE 5 and concurrency
mode

ARemoter upgrade device with OTA capability
Brand protection with Authenticated FW upgrade
system

Robust RF link -100dBm sensitivity with IEEE 802.15.4 and A
+6 dBm output power

Upgrade legacy 802.15.4 device to BLE 5 A

Update securely Radio and stack firmware with build-in RSS A

BLE 5 and 802.15.4 protocols Mesh capable to extend A
network range

Fleet
maintenance

Lighting

5 . R AMuItipoint BLE 5 connections
Up to 105°C radio capable R Asmall form factor design with CSP100 pins
Down t%G?OSnA moge with RTC an1d632KkB of 'IQ_AM R ABattery life time care with < 50 nA Shutdown
nly 5us wakeup time over 16 wakeup lines 0. mode
PCROP, ECC, TRNG, PKA, for best design A
robustness

Reduce BOM cost with built-in LCD booster A

ADynamic Efficient 50 pA/MHz
Extend memory storage with Quad-SPI
AHandle advanced algorithm with 1 Mbyte of

. . i Flash
Industrial devices Fitness/ Acost optimized product with USB 2.0 crystal-
Healthcare less device

é-loo dBm sensitivity to increase area coverage
) . . t KS) for trustabl
Beacon profile available among a huge list A 2;5&22:;; E%asteorage (CKS) for trustable
Embedded balun to minimize deS|gn (?OSt A Manage full duplex audio with embedded SAl
Only 5.5mA Radio TX current to extend beacon life time AUSB FS 2.0 with Battery Charging Detection for
Up to +6 dBm output power to get best beacon range :

< 1.8 pA Stop mode with full RAM for battery life remote device

optimization
r Down to 1.71 full feature capable A
,I Beaconing Home security
life.augmented and Audio



Make the Choice of STM32WB Series

The 7 keys points to make the difference

€3 Bluetooth's

fHREAD

LigBee

Open 2.4 GHz radio Dual-core / Full control loT Protection ready Massive integration
Multi-protocol Ultra-low-power Cost saving

1MB Flash

o
sTM3> I
CubeMonitor-RF

256KB Flash

"’ A large offer Advanced RF tool, Energy control No matter what!
with C code generation

life.augmented



12 product series / More than 50 product lines
A

1

High-performance;
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Great Investment mmm=

More than
40,000 customers

Ultra-low-power @ ,
Wireless ,
’:’ Cortex-MO ’,' Cortex-M3 ':I Cortex-M4 I:l Cortex-M7
" Cortex-MO+ ’ '

Lys
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¢ Legend: Cortex-M0O+ Radio Co-processor




ACM4 DSP/FPU up to 64MHz
ACMO+ up to 32MHz
AUp to 1MB Flash and 256KB SRAM

ARadio with integrated balun
ABT Smart 5.0 and 802.15.4
A Output power: +6.0 dBm
A BLE RX sensitivity: -96 dBm (-102 budget link)
A 802.15.4 RX sensitivity: -100 dBm (-106 budget link)
ARX: 3.8mA and TX: 5.5mA (at 0dBm)

A1.71V to 3.6V voltage range (DC/DC, LDO)
A-40AC to +105AC temperature range

APower consumption
A< 53 nA/MHz Active mode (3Vi RF ON)
A0.6 pA Standby mode (Radio in standby + 32KB RAM)
A< 13 nA Shutdown mode

Lys
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STM32WB55 1 Block Diagram

Control

ARM Cortex-M4 FPU/DPS
64MHz

Nested Vector Interrupt
Controller (NVIC)

Memory

Power supply Up to 1MB Flash
1.71V to 3.6V w/ DC/DC + LDO

PDR/PDR/PVD/BOR

Up to 256KB SRAM
BOOT ROM

Crystal oscillators
32MHz (Radio)
32,768KHz (LSE)

Memory Protected Unit (MPU)

JTAG / SW debug Secure boot loader

Multi-Protocol Radio

ARM Cortex-M0+ 32MHz

4 - 48 MHz (HSE) Connectivity

2x SPI, 2x 12C

Internal RC oscillators
32,768KHz + 16MHz + 48MHz
+/- 1% acc, over V and T(°C)

1x USART
LIN, smartcard, IrDA,
Modem control, SPI

RTC /AWU/ CSS

PLL/FLL 1x ULP UART

SysTick timer USB 2.0 FS — Crystal less

2 watchdogs (WWDG/ IWDG) Quad-SPI (XIP)

48 /68/ 100 Pins (QFN/CSP) SAl (Full duplex)

Cyclic Redundancy Check Nested Vector Interrupt

Controller (NVIC)

Control
4x 16-bit timer

Voltage scaling (2 modes)

2x ULP
16-bit timer

Analog
1x 12-bit ADC SAR 4.1Msps

Sensing
Capacitive touch (16 keys)

SWdebug

Display
LCD 8x48

Securit
AES 256-bit / PKA
TRNG / PCROP

Temperature sensor




@ Specific STM32WB features 1/2 wm

AAutonomous Radio sub-system

ADual core system
A Application Cortex-M4 (Boot after Reset)
A Connectivity Cortex-M0+ (Only boot once enabled by Cortex-M4).

ASingle bank shared Flash

AOn a separate AHB bus, with itdéds own cl ock
ACortex-M0+ memory and peripheral security
AHSE fixed frequency at 32 MHz.

A2 LSls

A LSI1 standard STM32 low-power LSI
‘1’ A LSI2 low-drift Radio LS| (mandatory selected for the radio sub-system)

life.augmented



@ Specific STM32WB features 2/2 wma

ASRAM?2 split in 2 parts
A SRAM2a backup RAM
A SRAM2b non-backup RAM

ADebug Cross trigger unit including trigger in/out.
Al ntegrated SMPS to supply Core ar



STM32WB series portfolio

Flash memory / RAM STM32WB55
Size (bytes)

4 dedicated SMPS pins Il

1M/ 256K STM32WB55CG STM32WB55RG STM32WB55VG
JUUU 00000001

512K / 256K STM32WB55CE STM32WB55RE STM32WB55VE

TNNNNNANAAANT 256K / 128K STM32WB55CC STM32WB55RC STM32WB55VC

UFQFPN48
Top view

> Pin count
7 dedicated Radio pins 48 pins 68 pins 100 pins
7X7mm 8x8mm 4.39%x4.37mm
UQFN (p=0.5) VQFN (p=0.4) WLCSP (p=0.4)

Lys
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L ow power modes

RUN (Rangel) at 64 MHz 117 (73) HA / MHz*

RUN (Range?2) at 16 MHz 109 pA / MHz**

LPRUN at 2 MHz 103 pA/ MHz**

CoreMark ULPBench

sScore Score

9 cycles

SLEEP at 64 MHz 41 pA / MHz

9 cycles LPSLEEP at 2 MHz 45 pA | MHz 216 136

www.eembc.org

EM
STOP 2 (full retention) 1.8 HA /2.2 pA* ) @ Bc
M

STANDBY + 32 KB RAM 320 nA /650 nA* RF Operation

1.7 pus STOP O (full retention) 100 pA

4 us (19 ps) STOP 1 (full retention) 9.2 HA /9.6 pA*

5 us (20 ps)

14 ps (25 us)

14 ps (25 us)

STANDBY 110 nA / 440 nA*

Typ @ VDD =1.8 V @ 25 °C
50 s SHUTDOWN 30 nA / 315 nA* yp @ @

VBAT 2 nA /300 nA* Typ @ Vpp =1.8V @ 25°C

"’ * swith RTC () Typ. value for
v augmentes AN5071: STM32WB ultra-low-power features overview — **: from SRAM1 ~ SMPS mode
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Wireless part - make it Yours
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Overview

ADiscover our ultra-low-power wireless
STM32WBS5 Nucleo Pack o7 | communication STM3255 Nucleo pack

Wireless and ultra-low-power e

BLESNE o 02 14 ‘ A 2-board kit based on the STM32WB microcontroller

NUCLEO BOARD FEATURES
. * STM32WBS55RGV6 MCU

555000/ + PCB antenna and SMA connectors [ A U S B d I
| o Flexible power supply supporting CR2032 | O n g e
) * Dual USB Port ( Application/debug)

o

e A STM32WB55 Nucleo board

. » Embedded ST-LINK/V2-1 debugger and

s A Enables a wide diversity of applications

‘“ « STM32WB55CGUS MCU
{ #l| * PCB antenna and UFL connectors
=== o Cuttable PCB ~

‘i A Comes with various packaged software examples

. m 64 MH2/80 DMIPS and
dedicated Am® Cortex®-MO0+ radio co-processor at 32 MHz
* Multiprotocol: BLE 5.0, 802.15.4, concurrent mode
* 1 Mbyte of Flash memory
| « 256 Kbytes of SRAM
I = High RF performances : RX -96 dBm/ -100 dBm; TX +6 dBm

Application benefits

Designed for low-power, wireless communication

uSe CasSes

Turnkey demonstration firmware
Develop your own application
"I Py PP
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STM32WB55 Nucleo Pack insert card

r ST part number: P-NUCLEO-WBSS www.st.com/x-nucleo

) /4

life.augmented

STM32WB55 Nucleo Pack &7
Wireless and ultra-low-power - ougrnsed
BLE 5.0 & |IEEE 802.16.4

Preliminary version
NUCLEO BOARD FEATURES

* STM32WBS55RGV6 MCU
* PCB antenna and SMA conneclors

" * Flexible power supply supporting CR2032
. oy O8O0 * Dual USB Port (Application/debug)
ot | — | | - o Multiple USER switch/LEDs
e & ¥ [ P L G
o —HG i = w . © Supports Arduino™ and ST morpho connectors
P - A . it o Embedded ST-LINKA/2-1 debugger and
A4 1 W .4 iz
7 4 W o L programmer
TR = oA =
% —H w v wn " * Am® Mbed Enabled™
PO w - L A ST
rag e - mb 5w R
wgfCw 2 C W s
R pom ™ * STM32WBS5CGUG MCU
o ¢ PCB antenna and UFL connectors
W diolne W STmowto ¢ Cufiable PCB
STM32WB55 FEATURES

* Arm® Cortex®-M4 MCU with 64 MHz/80 DMIPS and
dedicated Arm® Cortex®-M0+ radio co-processor at 32 MHz

* Multiprotocol: BLE 5.0, 802.15.4, concurrent mode MB1233C

* 1 Mbyte of Flash memory

o 256 Kbyles of SRAM ont w

+ High RF performances : RX -96 dBm/-100 dBm; TX +6 dBm : :
PASPE7 L3
P86 0
P8 )
P2 P14
PA PA13.
P9 NRST
P88 -1}

Download on the GETITON
‘ App Store P’ Google Play

Wireless and ultra-low-power STM32 Nucleo Pack based on STM32WB

GETTING STARTED

1/ Plug the Nucleo USB_STLINK connector (P2P Server) and USB dongle (P2P Client) to power sources.
On the P2P server, you can see LED-blinking showing it is advertising during 1 minute.

2/ Once the P2P client is powered, push the SW1 button to start scanning (Blue LED ON 5s); It then connects automatically
to the P2P server.

3/ Once connected, the green LED is blinking for each connection interval. The P2P client searches for the P2P service,
LEDs & buttons characteristics, and enables notification.

4/ Pushing the SW1 hutton toggles the blue LED on the remote device.

5/ Pushing the SW2 button on the Nucleo hoard changes the connection Interval (50 ms, 1 s)J, |
The effect is visible directly on the green LED of the Nucleo hoard.
6/ The demo software and several software examples that allow you to use the l ‘
STM32 Nucleo and USB dongle features are available at www.st.com/stm32nucleo 8y using or Installing
7/ Develop your own applications using available examples. ! (’fomlﬁlm m‘fxw |
STANDARD PROTOCOL | e N
SYSTEM REQUIREMENTS (| R ke |

 Windows® 0S (7, 8,10), Linux® 64-bit or mac0S® fHREAD | avaltable at

= === /== == 5

wviw.st.com/epla

* USB Type-A to Micro-B cable ] |

DEVELOPMENT TOOLCHAINS €3 Bluetooth =3
o Keil® MDK-ARM' | |
o AR™ EWARM!

® GCC-based IDEs

* Arm® Mbed™ online

EMBEDDED SOFTWARE APPLICATIONS STORE

STM32CubeWB MCU Package including LL & HAL
drivers, BLE & Thread libraries, RTOS, USB & Touch &
sensing

<72 <72 ¥<72

SOFTRARETOO0 STBLEPm:i:es STBLESt:nllet STBLESel:or
* STM32CubeMX

* STM32CubeMonRF

A T |

»

Bl s i sTM2” O
U5 M CubeMonitor-RF CubeProgrammer "—,
X aga‘; life.augmented
A @ RoHs C )  STHMCrosctoncs - Juné 2018 - Printad in China - All ights reserved
ﬁﬁs&mﬁa’ —— c € m Sk e Bmdm;m“mbmsmmgawhm

EPNWBS5SCU3 Order code: P-NUCLEO-WBS5




STM32WB Nucleo Board

Antenna Long-lasting
battery

Ly )
ol .l : ® /X E305654W® IO o 2%
STM32WB55 off.i 48 T a338 3 INRee
MCU ST RTE Tk Sl R
ng_t " “6 r 13 : 2 wa : “:z::
15 I ’GQ 15 6 [T 6 16 s
. 8¢ ¢ NS 26
Arduino _— b 88 i 3 43
connectors . || 48 $ —|| @ -€8-
25 (S8 | swool 4 o = -
2 ) £ SweLk Q- @ fd & 'gﬁ b o-@@-
. = [ ~@B- @ 4 23,0 @@=
) E VDO ”o &) é E§ %d :2@51
M:: . %: 66 “RBs
A RX xé ) =] é x.e (s
) .l & iR @ -@ &

CN7 i

‘— Multiple user switches
v/ and LEDs ST LINK/V2-1 debugger OTG HS USB connector

life.augmented




STM32WB Dongle

User push button

Switch for boot + 3 LEDs
management
STM32WB55 £ el
MCU f:: = *! %] -
= v - |
uFL
connector PCB
antenna

Lys
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Key features

A STM32WB55 microcontroller on both boards :
A Arm® Cortex®M4 core @ 64 MHz / 80 DMIPS ARM
A Arm® Cortex®M0+ core @ 32 MHz N T
A 1 Mbyte of Flash memory + 256 Kbytes of RAM corte ”

Low-Power Leadership from ARM

A Support multiple wireless protocols: BLE 5.0 and IEEE 802.15.4
Concurrent mode

A High RF performance: -
A BLE RX sensitivity: -96 dBm
A 802.15.4 RX sensitivity: -100 dBm

A TX:+6dBm

A The Bluetooth range on STM32WB55 microcontrollers is
iIntended to be 10 m in normal working conditions, and up to
100 m in an open field with up to 8 simultaneous connections.

Lys
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Demonstration SW

A Demonstration software available with the STM32WB55 Nucleo pack.
A Based on the BlueNRG-MS software stack

A Supports multiple roles simultaneously, and can act at the same time as Bluetooth
LE sensor and hub device.

A Supports the main adopted GATT-based profiles
PP g g BlueNRG

A Main application runs on the Arm® Cortex®-M4 core while the RF wireless stack
runs on the Arm® Cortex®MO+core.

A Latest versions of the demonstration source code are available at
www.st.com/stm32nucleo .

A Comprehensive free software libraries and additional examples

available with the STM32Cube package o ."
STM3?2

A Support for a wide range of integrated development environments
(I DE) i nc | ¥al and GCCrbAsRHEDES like Atollic® CUbelDE

v/ TrueSTUDIO®

life.augmented


http://www.st.com/stm32nucleo

Purpose(1/2)

A This presentation summarizes the GATT-based applications developed for STM32WB and

supported in the STM32Cube firmware library. —r—
A BT SIG GATT-based applications HT Senvice & Client Blood Pressure Service

Heart Rate Beacon

|

A Beacon

HR Service & Client iBeacon
Eddystone

A Blood Pressure

A Health Thermometer Sl HID
Immediate Alert . i
A Heart Rate TS Power HID Service & Client

A Human Interface Device (HID)

A Proximity

Peer to Peer

OTA firmware updates

A Proprietary GATT-based applications
A Cable Replacement
A Data ThroughpUt Cable Replacement
A P2P Serveri P2P Clienti P2P Router Transport Service &

Client
A Over-the-air (OTA) firmware updates Transfer Service & Client

"I A Transparent Mode i Direct Test Mode

life.augmented

OTA Service

P2P Service & Client
End Device
Management Service

Transparent Mode

Transparent Mode

S




STM32WB P2P Demo (Out Of Box)

APeer-to-Peer connections and data exchanges between two STM32WB
MCUs

A One server device, which broadcasts
A One client device, which scans for services and characteristics

Notification

R . - LI
6> -, : = .
B » o 1 I 1|
. o I - - | | e
N . 1 1| | A
- A 2 L) -
D N - O 513554 H
I E I \ £ A ]
8 4 2 3
3
N - P , ¥
¥, 1 ~ ."
- am. ) 3
N 3 - » 15
W
- e « 8 r

Write command

SW1 button

Peripheral Unit Central Unit

(Slave) + Server (Master) + Client

Lys

life.augmented

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



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

and a Smartphone Application —— —
P PP & i Sore

A One server device, which broadcasts
A One smartphone, acting as a client

&7

Use Your ST
= El' d  SensNet App

e B |  [CleYeYeTel=)
o - Bl ] S
= ,»,-‘? =N Tk .

Notification

A 4

Write command

SW1 button : : _
Peripheral Unit Central Unit
(Slave) + Server (Master) + Client
"I Note: The server can be a Nucleo Board or a USB Dongle Virtual LED

life.augmented StatUS



Reference material

ARefer to www.st.com =

Wireless and ulfra-low-power et
BLE 5.0 & IEEE 802.15.4
Preliminary version

A Ordering information

A Getting started manual, user manual and application notes
A Board schematics

A Application development environment support

A Demonstration firmware sources

Lys
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http://www.st.com/

STM32CubeMonitor-RF

AThe 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.

ATarget board can be an ST Nucleo board,
a USB BLE dongle or any customer
board.

AThe USB connection uses a Virtual COM
port

AA UART port can also be used

[l STM32CubeMonitor-RF

PyrEr =

Lys

>
sTM32" I
CubeMonitor-RF




Mode selection mm

AWhen the STM32CubeMonitor-RF tool is
launched, the user must first select the mode to "’
be used:

A Bluetooth Low Energy (BLE) commands and RF tests

A OpenThread commands

A |IEEE 802.15.4 RF tests.

itor-RF

Mode selection

—————————————————

D Remember my choice

_ s ac ] oo




BLE Mode

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

A Send ACI commands to the target board. The AClI commands are BLE commands used
to configure and communicate with BLE peripherals. The tool provides the list of the
available commands and parameter descriptions.

A Perform RF tests (transmit, receive)

Main device ~  ...........,

. Second device
Tester

; e

A Flash firmware over the air (OTA) but .

A Configure beacons
A Configure advertising

A Discover remote device services

‘_ RF test with two devices
> /4
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ASTM32CubeMonitor-RF supports both
the board and the USB dongle of the
STM32WB55 Nucleo pack.

AThe ATransparent Mode
be loaded on the target device.

are ha

AConnection instructions:

COM3
1) Connect the device to the USB (or UART) port ACI o8 COM32 3 Eeacon

2) Wait for the COM port detection

3) Click nAnSelect devi ce(
COM port

‘— 4) Press nOpeno to
> /4

life.augmented
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ACI command panel

AThis panel is used to prepare AClI commands that will be sent to

the target deVICe' 4 Command categories:\
[ sTMzzCubeMc A HCI
F’;,! STM32CubeMonitor-RF A HCI test
| * - DISCONNECT HW RESET A HAL
Beaco { ~: 0 toscro A GAP
ACommand Filter - A GATT
--------------------------------------- A L2CAP
\__ J

list

parameters: -

"’ Add pause in script art seript recording SEND COMMAMND :

life.augmented
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Send one ACI command

1. Select an ACI command from the

command list
2. Edit relevant parameters
3. Press nSendo

A The ACI commands and ACI responses
are displayed i1 n th

Tips :

A When a command fails, the result is
highlighted in pink.

A Double click on the command in the log
area to display its raw data and details in

‘Wd pop-up window

life.augmented

Fli‘l! STM32CubeMonitor-RF

Settings Device Help

ACI Commands

HW RESET

Scripts Beacon RF Tests ACI Utilities

Command

Select all [v] HCI
HCI_READ_REMOTE_VERSION_INFORMATION
HCL_SET_EVENT_MASK
HCI_RESET

HCltest [v/] HAL

[vlear  [v]eatt [v]L2caP |

HCI_READ_LOCAL_VERSION_INFORMATION
HCI_READ_LOCAL_SUPPORTED_COMMANDS

:READ:LO&&L_SLT‘PO RTED_FEATURES
_ | DR

ar eado.

FICI_READ_RSSI
HCI_LE_SET_EVENT_MASK

Command Parameters Details
Parameter Litera

HCI Command Packet

HCI_RED_T RANSMIT_POWER_LE...

Specifies which Connection_Handle’s Tr...

Value

HCI packet indicator 001

Op_Code 0x0C2D
Parameter_Total_Length 0x03

|0x0000 |
Type |0x00 v |

Connection_Handle

0x00: Read Current Transmit Power Lev...

(3)

| 0 SEND COMMAND

Device : STM32WB55
(Ch4 version : 0.0.1
(CMO version: 0.2.13.2

ACl log Update Autoscroll
No Time Type
0 11:54:3_. HCI_READ_LOCAL_VERSION_INFORMA_.
11:54:32.059 Command Complete
11:54:32.063 VS_HCI_C1_DEVICE_INFORMATION
11:54:32.084 Command Complete
11:55:22.095 HCI_RESET
11:55:22.099 Command Complete
11:55:22.223 ACI_HAL_WRITE_CONFIG_DATA
11:35:22.226 Command Complete
11:55:22.240 ACI_HAL_SET_TX_POWER_LEVEL
11:535:22.243 Command Complete

11:55:22.256 ACI_GATT_INIT

=0 00 ) O R e LD R =

=]

Parameter Value Litera

HCI packetindi... 0x04 HCI Event Packet
Event_Code 0x0E Command Complete
Parameter_Tota... 0x04

MNum_HCI_Com... 0x01

Command_Opc... 0xFDOTACI_GATT_INIT
Status 0x00 SUCCESS

o Maore;
11:55:22.273 ACI_GAP_INIT
11:55:22.277 Command Complete
11:55:28 487 ACI_GAP_DELETE_AD_TYPE
11:35:28.496 Command Complete
11:55:28.509 ACI_GAP_DELETE_AD_TYPE
11:35:28.513 Command Complete
11:55:28.529 ACI_GAP_UPDATE_ADV_DATA
11:55:28.533 Command Complete




RF Test panel

AThe RF Tests tab can perform the following tests:

A Test packet transmission " STM32CubeMonitor 5

A Test packet reception + S G G-

A Start/Stop a tone signal T —il | e

A Perform BLE Packet Error - Configuration area
Rate (PER) measurement P 7 ey :

| 2402 MHz (Channel37) |

| ox2s v |

| 0x00 - Pseudo-Random bit sequence 9

| 0x01 - Transmitter set to use the LE 1M PHY v |

ransmitted packets count

Received packets count

Lys
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Select the RF test

ACI Comman L Scripts Beacon

ACI Utilities

The first step Is to select the RF test ——
mode: @
A Transmitter test (TX) R

A Packet error test (PER)
A Receiver Test (RX)

1. Select the test mode
2.Cl i ck ANASELECT TEST MODEDO

The test panel is displayed.

The test mode Is described in the bar
Lsabove the test configuration zone

life.augmented



Start/Stop the tone test

Test mode = Transmitter (TX)

ATo start the tone test:

Transmitter
1. Set the transmission (TX) power.
PA Level |: 25 (0dBm) v | o
2. Set the TX frequency to select a ey owecemey  ~| @
specific BLE RF channel gt of Date C 2
3. C I | C k ﬁ S TART T O N E c‘)F'ack.et Payload |: 0x00 - Pseudo-Random bit sequenced v |
PHY | 0xD1- Transmitter set to use the LE 1M PHY - |

Back 9 START TONE START TX
ATo stop the tone test: e o 8 D

Test measurement

4. Click nASTOP TONEO

Packet Error Rate (PER):

R33I
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Start/Stop the transmitter test

ATo start the packet transmission:

Transmitter

1. Setthe parameters ,

) - . PA Level | 25 (0dBm) - |

2.Click ASTART TXo e @) (a0t Gy~ |

Length of Data [0 v |
ATo stop the packet transmission: ::'jf‘ :; Efj:*:;2:":“;‘::"::“ — .

3. Click ASTOP TXOo | O

O = 9

4. The transmitted packet count is updated
with the number of packets sent by the
transmitter

Test measurement

Transmitted packets count ) 9

Received packets count )

Packet Error Rate (PER):

R33I

Lys
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Start/Stop the recelver test

Test mode = Receiver (RX)

ATo start the receiver test:

Receiver
1. Set the RX frequency that is a
specific BLE RF channel RX Frequency 24020z Chamnel 7). ~ | @)
2.Set the APHYO to b* us e d oo Remestomnemeny l9
3. Set the modulation index dexmeduiztion (000: Aasume ransmitrvil hvessondord mossiatonivsex+ | €
4.Click ASTART RXo ™™
<L 8
ATo stop the receiver test: Test measurement
5. Cli ck ASTOP RXO

6. The count of received packets is '
dlSpIayed Received packets count ) 6

Packet Error Rate (PER):

m R3S
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Packet Error Rate (PER)

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

AA device is used as a tester (Tester) to send packets to the Device
Under Test (DUT).

Main device . .....ooal.
DUT .-+ BLE link

Second device
Tester




Packet Error Rate test: Step 1

1. Connectthe DUT, and open the COM port.
2. Inthe RF pane, select the PER test mode
3. Connect the NnNnTestero and open the COM g
4. Cl i ck NCONFI GURE TESTERO
Test mode > Packet Error Rate (PER)
Connect tester

o Iz e

CMO version: 0.2.13.2

Disconnect 2nd device to change test mode 9

life.augmented



Packet Error Rate test: Step 2

5. Set the tester parameters
6. Click NACONFI GURE DUTO

Test mode = Packet Error Rate (PER) = COM37

Configure tester (COM37)

PA Level 22 (-0.85dBm) \a

TX Frequency 2410 MHz (Channel 3) - | 6)
Length of Data x25 - |

Packet Payload 0x00 - Pseuvdo-Random bit sequence 9 - |

e R T . T e W e ¥
]

PHY 0x01 - Transmitter s=t to use the LE 1M PHY - |

~ ©°- o
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Packet Error Rate test: Step 3

7. Setthe receiver parameters (DUT)
8. Click ACONFI GURE PARAMO

Test mode = Packet Error Rate (PER) = COM37 = COM32

Configure Device under test (DUT) (COM32)

RX Freguency [ 2402 MHz (Channel 37) - | e
FPHY [ 0x01 - Receiver set to use the LE 1M PHY - |
Index modulation [ 0x00 - Assume transmitter will have a standard modulation index - |

G;F ©=- ©
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Packet Error Rate test: Step 4

Test mode = Packet Error Rate (PER) = COM37 = COM32 = Settings

Configure additional settings

9_ Select the teSt to be performed PER tests on multiple channels Fill channel List: (0-39
A Multiple channels o |
A Wlth RSSI Get RSS Measurement period (sec): (3
A Save the result in a file. (7] Seve test verdict mfe SELECTFILE

10.Cl i ck ASTART TES®Do @

: . Test measurement hil
11. The results are displayed in the L
bottom part when the test is
Sto pped ] Transmitted packet number 3089 )
Received packet number 3089 :I @
Packet Error Rate (PER): ( 0.00 %

‘ ’ ’ RSSI [ -43.00dBm

life.augmented



Packet Error Rate measurement

A It is possible to change the display mode between values, graph or large
text format using the blue icons at the top right corner .

Transmitted packets count

a 1 z 3 4 -3 8 7 B 2 13
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Scripts

ACI Commands Scripts Beacon RF Tests ACI Utilities

A Scripts are used to send
sequences of AClI commands Script

A Scripts are text files listing the
commands to perform.

Generate report

[CA\Data\MTT\ELE\MeniterRF\SampleScript.txt BROWSE

#

. # Syntax to send ACI com d : Send(ACI_CMD_MAME;Parameter1Value;Parameter?Value; ._.)
1. SeleCt the Scrlpt to Ioad '=.3.E.I:3|Efetﬂer ~2 ue are ':ln hrnla-lj:dec'?‘"::-..e,.it" format E:'I'Z... e o : :

# Send reset command :

2. CI | Ck ﬁSTART SCRI P-lﬂend[HCLHESEI'}

. # Wait few milliseconds
SCrl pt Wait(500)
3. Use the Start/Stop button to stop or Send(ACI HAL_SET TX POWER L EVEL0X010x07)
restart the script # Start Tone

Send(ACI_HAL_TOME_START;0x04;0x00)
# Wait 3 seconds

# Send stop tone
Send (ACI_HAL_TONE_STOP)

# Pause command

‘ ” Pause("End of script”)
life.augmented START SCRIPT




Script syntax

Scripts are text files and can be edited

, # STM32CubeMonRér sample script
# Line starting with # are comments

Lines starting with # are comments

# Empty line will be skipped

T 0 _ S €en d _C O mman d ! use t h #eSyntaxrlo sSengA(l:I] cocrinm%nd: éenglAa_('I-MJ_NM\/IIgPa!:rarrlletengI]ue';Paramet'
The first element is the AClI command name. # Parameter value are in hexadecimal, with format 0x12...

# Send reset command :

The following elements are parameters, in ———— send(Hci RESET)
hexadecimal format, starting with Ox.

# Wait few milliseconds
Wait(500)

# Send another command : Set power level
Send(ACI_HAL_SET_TX_POWER_LEVEL;0x01;0x07)

# Start Tone
A pause can be added usinga n Wa | tw‘ §end(AE1_HALCTQNE_STARTI0X04)

Time is specified in ms. # Wait 3 seconds

Wait(3000)

# Send stop tone

57 Send (ACI_HAL_TONE_STOP)
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OpenThread mode
IEEE 802.15.4 RF mode

- Thread is an loT protocol for connected devices in buildings and
homes.

- STM32WB devices support the OpenThread stack that implements the
Thread protocol OPENTHREAD

ribiased by Nest

- The OT (OpenThread) command line APl is used to send commands to
the stack (CLI).

« |[EEE 802.15.4 RF mode is W =)
e oy G

used to test IEEE 802.15.4 I

devices.

- Thread and Zigbee use |IEEE ———
802.15.4 —

= The tool allows to:
* Test transmission,
* Test reception

* Measure PER
Kyy
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Development environment

STM32CubeMX

O @

STM32Cubel0 o
(°]
. Y
@ 06 0 @
h
STM32CubeH7

0‘
e oo’
/ ® 9eneration base® \
STM32CubelL1

STM32CubelL4

/ i @ STM32CubeF7
@ ‘ @ STM32CubeF4

STM32CubeF0 —
STM32CubeF1 STM32CubeF3 STM32CubeG0 STM32CubeF2

Lys
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O i

~ e e

2 Demonstrations Applications

3
Audio STemWi : File system
Addons emviin LibJPEG FATES mbedTLS

= RTOS

s

)

-

FreeRTOS
- USB UsSB Networking
32 W : X : :
S ST Device Library Host Library LwiP TCPAP

Middleware

BSP Drivers
AppliEeiien senels
Drivers BSP Components
| | Single package

LevelO

Compatible with all STM32 series

Evaluation Boards Discovery Boards

" orde STM32 . .
Nucleo boards Boards Source Code Wlth open_source BSD Ilcense
2 \, )
E STM32FO0/F1/F2IFAIFT STM32
= STM32L0/L1/L4ILS Series

-

STM32WB

Lys
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Category

Key features

Provided embedded software

Provided examples

Analog Analog/Digital conversion, é
Timers Ti mers, RTC, Watchdogs, ¢é
~88 examples
HAL Cryptography CRC, AES, PKA and Random Number ge on STM32WRB boards !
I2C, USART, SPI, USB, BTH
Interface External memory, LCD, TSC, audio
RTOS FreeRTOS open source RTOS, with CMSIS-RTOS wrapper
USB USB Host and Device cores
Device classes: HID, MSC, CDC, Audio, MTP, DFU, and CCID
Middleware ) ~39 applications
TSC Touch Sensing controller on STM32WB boards !
WPAN BLE stack, OpenThread stack, BLE & Thread static concurrent mode
File Svstem FatFS open-source file system
y with enhanced mechanisms including NAND handling
. , Full demonstrations for ST boards: BT SIG GATT-based application using | _ : . |
Application Demonstration ST BlueMS application on 10S/Android smartphone 22 demonstration projects for ST boards!

Lys
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Package organization

4 | STM32Cube_FW_WB_VXY.Z

| _htmresc
Contains | Documentation
STM32WBxx DIl o BSP drivers for
CMSIS files that 4k BSP b the supported
defines | Adafruit_Shield boards
Peripherall 6s | Components
registers | STM32WBxx_Nucleo
declarations, bits | STM32WBxx_Usb_Dongle
e e e P - STgE L
I STM32WBxx_HAL Driver D drivers for all modules
4 | Middlewares
4 ) ST
| STM32_TouchSensing_Library
Touch Sensing —pb [ STM3.USE Dvics tibrary ] USB Deyice Library
library | STM32 WPAN supporting both OT_G FS
4 QL “Thitd: Pary and H_S cores offering the
- following classes: HID,
Wireless Personal : ® %3 MSC, CDC, Audio and
] > | FreeRTOS DFU
Area Network library 4 ‘Projecs
| NUCLEO-WB55.Nucleo
| NUCLEO-WB55.USBDongle
4 | Utilities
| CPU Paclfa_ge Release Note
providing all the relevant
Set gf egamples/ ' & Fonts information on its content: main
applications or ganlzgd & Log changes, supported devices
by board provided with I PC_Software and boards, supported
"’ preconfigured projects. > b wireless_fw toolchains, firmware
(] package xm components and ([versionsé

life.augmented
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Supported devices & boards

Macro defined in STM32WB Series devices

stm32wbxx.h

STM32WB55xx STM32WB55VG, STM32WB55CG, STM32WBS55RG

Example Application Demonstration

STM32WB55

Nucleo pack 88 39 22

Lys
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Examples overview

4 | Projects

A For each board, a set of examples is provided with preconfigured projects for 4 ). NUCLEO-WBS5Nucleo
EWARM, MDK-ARM and SW4STM32 toolchains. 4 Applications

A This figure shows the projects structure for the STM32WB55 NUCLEO board, : EtE_Thread
(order code: P-NUCLEO-WB55) which is identical for other boards. > . FreeRTOS

> | Thread
> ). USB_Device

| Demonstrations

The examples are classified depending on the STM32Cube level they apply to, and
are named as follows:

e

A Examples in Level 0 are called Examples, and use HAL drivers without any 4 . Bamples
middleware component > i ADC
A Examples in Level 1 are called Applications, and provide typical use cases of each i : EZLP
middleware component 4 | NUCLEO-WB55.Nucleo S I Cortex
A Examples in Level 2 are called Demonstration, and implement all the HAL, BSP and o HATEDE TS > ). CRC
middleware components | DS S S > . CRYP
A The Template project is provided to build quickly any firmware application for all i : Za”‘p:es . e
> amples_|
supported boards | o | | R —— > ). GPIO
A The STM32CubeProjectList file allows quick access and search for a given 4 [l Templates > Wb HAL
Py - . > HSEM
example within the firmware package | EWARM : : Bc
A All examples have the same structure, I Inc > ). IWDG
A \Inc folder contains all header files h Src i : FL)ZM
A \Src folder for the source code ‘ 'iTeEEZ;:T‘LL > ). PWR
A \EWARM, \MDK-ARM and \SW4STM32 contain the preconfigured project for each ™ e
toolchain. > RNG
. . . . i, MDK-ARM > ) SPI
A readme.txt describes example behavior and the environment needed to make it work. s BT
> b UART
> L. WWDG

Lys
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Technical Documentation

Product Specifications

Description Version Size
ﬁj DS11929: Multiprotocol wireless 32-bit MCU ArmE-based Cortex®@-M4 with FPU, 40 2B
Ll- Bluetooth® 5 and 802 .15 4 radio solution '
E’j DB2885: Multiprotocol wireless 32-bit MCU Arm@&-based Cortex®-M4 with FPU, 31 217 KB
Ll- Bluetooth® Low Energy and 802.15.4 radio solution ’

Application Notes

Description Version Size
a AN4312: Design with surface sensors for touch sensing applications on MCUs 50 1MB
ﬁ AN5165: Development of RF hardware using STM32WB microcontrollers 3.0 2MB
E} AN2606: STM32 microcontroller system memory boot mode 36.0 3MB
ﬁ AN5155: STM32Cube MCU Package examples for STM32WE Series 1.0 M5 KB
E} AN5270: STM32WB Bluetooth™ low energy (BLE) wireless interface 1.0 1MB
E; AN5071: STM32WB ultra-low-power features overview 20 459 KB
E; AN2834: How to get the best ADC accuracy in STM32 microcontrollers 31 1MB
@ AN4229: How to implement a vocoder solution using STM32 microcontrollers 1.1 466 KB

Programming Manuals

Description Version Size

PM0214: STM32 Cortex®-MM4 MCUs and MPUs programming manual 7.0

&)

Documentation

A Full set of documentation
available ranging from datasheet
and register manual to application
and technical notes.

STM32 Generic 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 WB Series specific doc

STM32 Generic doc

STM32 Generic doc

STM32 Generic doc



Reference

Exhaustive documentation list and STM32CubeWB

F | I mwarlr e p a C k a g e c an b e a C Part Number Supplier Sugported % STM32CubeMX
a t Devices Compatible
Part Filter Q
STM32Cube MCU & MPU Packages
» STM32CubeH7 o
STM32Cube MCU Package for STM32H7 series (HAL low ST STM32H7 true
STM32Cube is a set of tools and embedded software bricks available free of charge to enable fast and easy development on the level drivers, USB, TCP/IP, File system, RTOS, ...
STM32 platform which simplifies and speeds up developers’ work.
» STM32CubeMP1 L ]
A Iarge number of code use examples are also included making it even easier to get started. STM32CubeMP1 Package for STM32MP1 series (HAL, Lo ST STM32MP1 true
w-Layer APIs and CMSIS (CORE, DSP. RTOS) ..
STM32Cube consists of the following components that can be used together or independently:
» STM32CubeWB o
+ The STM32CubeMX graphical user interf: and initialization code that: .
= Provides graphical wizards to generate initialization C code and includes a utility tool for assisting developers with pin multiplexing, clock STM32Cube MCU Package for STM32WE series (HAL an ST STM32WB true
tree setting, peripheral configurations and setting up the middleware d LL low level drivers, USB, File system, RTOS -...
« Generates |IDE-ready projects for a wide 1 of d nent environment toolchains
.c the power consumption for user-defined application seq T g
= Directly imports STM32Cube embedded software libraries from st.com STM32Cube MCU F'ackage for STM32F0 series (HAL. Lo ST STM32F0 true
« Keeps STM32CubeMX software up-to-date thanks to an Integrated updater w-Layer APIs and CMSIS (CORE, DSP, RTOS),...
* STM32Cube MCU and MPU Packages for each individual STM32 MCU and MPUs series that include: » o
= The hardware abstraction layer (HAL) enabling portability between different STM32 devices via standardized AP calls $TM32CubeF1 .
= Low-layer (LL) APlIs, a light-weight, optimized, expert oriented set of APIs designed for both performance and runtime efficiency STM32Cube MCU Package for STM32 F1 series (HAL. Lo ST STM32F1 true
= A collection of middleware components including RTOS, USB library, file system, TCP/IP stack, touch-sensing library or graphics library w-Layer APls and CMSIS (CORE, DSP, RTOS),...
(depending on the STM32 series)
= For STM32 MPUs only, the BSP drivers are based on HAL drivers and provide an API Set to the evaluation board and 3rd party » STM32CubeF2 ]
components. STM32Cube MCU Package for STM32 F2 series (HAL, Lo ST STM32F2 true
» ﬁ ., w-Layer APls and CMSIS (CORE, DSP, RTOS),...
STM32 » STM32CubeF3 °
CubeMX : STM32Cube MCU Package for STM32 F3 series (HAL, Lo ST STM32F3 true
< — =) .4.4, w-Layer APls and CMSIS (CORE, DSP, RTOS)....
— 2
Initialization code » STM32CubeF4 L
s STM32Cube MCU Package for STM32F4 series (HAL, Lo ST STM32F4 true
- Embedded software for STM32 ... w-Layer APls and CMSIS (CORE, DSP, RTOS),...
Examples and demos
Middleware components » STM32CubeF7 e
Hardware abstraction layer STM32Cube MCU Package for STM32F7 series (HAL, Lo ST STM32F7 true

w-Layer APls and CMSIS (CORE, DSP, RTOS),...

» STM32CubeG0 o
" e & STM32Cube MCU Package for STM32GO0 series (HAL, Lo ST STM32G0 true
w-Layer APls and CMSIS (CORE, DSP, RTOS),...

life.augmented macSe is a trademerk of Appleine, regskwed inth LLS. and ater counties.
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http://www.st.com/stm32cubefw

[ sTM32CubeMX Untitled (== =]

AChOOSG |dea| MCU sz @ File Window Help © H Y < Lys

GubeMX

and simply
CO n fl g u re Existing New Project Manage software installations

Projects
Check for STM32CubeMX and embedded software

A 1 packages updates
PInOUtS Recent | need to :
EE —
A Clocks and Projects Start My project from MCU __.
. e —— Install or remove embedded software packages
oscillators
A . Start My project from STBoa...
Peripherals
A LOW-power mOdeS Start My project from Cross ... STM32 high-performance MCUs
ACCESS TO CROSS SELECTOR new Value Lines

A Middleware

« New price point
« Flash kept to the essential
+ Full features

Application benefits

1s7]

Helps choose the correct MCU for a given purpose

Simulation provides an advantage in design phase

r Boosts development speed with a headstart
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A Peripheral and middleware parameters
A Power consumption calculator

A Code generation

A Possible to re-generate code while keeping user
code intact.

A Option of command-line and batch
operation

A Expandable by plugins

Lys
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Key features

A MCU selector

A Filter by family, package, peripherals or memory
sizes.

A Search for similar product.

A Pinout configuration

A Choose peripherals to use and assign GPIO and
alternate functions to pins.

A Configure NVIC and DMA

A Clock tree initialization

A Choose oscillator and set PLL and clock dividers.



Prerequisites and settings

ASTM32CubeMX needs Java RE

A Check release notes of the particular
version for additional requirements.

A Multiplatform tool runs on Windows,
Linux and macOS

A After installation, hit Alt+S to
configure the updater i not only
for the GUI but also for Cube
FW libraries.

A Select SW library placement.

Lys
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! Updater Settings
Updater Settings

Connection Parameters

=

«Firmware Repository

Repository Folder

(C-/Users/ {S5TM32Cube/Repository/

|

+Check and Update Settings

& Manual Check

@ Automatic Check Interval between two Checks (days)

+Data Auto-Refresh

O No Auto-Refresh at Application start
® Auto-Refresh Data-only at Application start
O Auto-Refresh Data and Docs at Application start

| Interval between two data-refreshs (days)

Ik

Cancel




AFINdMCU by name

A Quickly locate by Series and
Lines

or appl i

A Package (pin count)

A RAM size

A NV memory requirements

A Embedded peripherals

A Number and type of interfaces
A Core and frequency

A Price

Aé

c at

A Convenient links to
documentation

A Export table to Excel file

Lys
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MCU selector

m New Project from a MCU
MCU/MPU Selector

¢ MCL/MPU Filters

Part Number Search

Q |

Core

Series

Line

Package

Other

Advanced Graphic

Peripheral

ADC 12-bit
ADC 16-bit
AES

CAN
COMP
CRYP
DAC 12-bit
DCMI
DFSDM
DSIHOST
Ethernet
FDCAN
FMC
FMPIZC
FSMC
GFXMMU
HASH
HDMI CEC

OO00000=-00=0<0<<=0<<

=5

STM32F042K6

Fe... Block Di...

Mainstream ARM Cortex-M0 USB line MCU with

Docs & Res..

E]Dat...

32 Kbytes Flash, 48 MHz CPU, USB, CAN and
CEC functions

Active

Unit Price for 10kU

(U5%5):1.057

Productis in mass

production LaFP32

Board: NUCLEQ-
FO42KE

MCUs/MPUs List: 1247 items

IIIIEEIIIIIlmﬂﬂﬁﬂiﬂlﬁﬂllMIIliﬂﬁIllﬁﬁﬂHﬁ!lIHIIIIE!NIIIIIIIHEHI!EHIIIIEEIIII

6 kBy... 1
6 KBY...
6 KBY...
6 KBY...
6 KBy...
6 KBY...
6 KBY...
6 KBY...
6 kBy...
6 KBy...
6 KBY...
8 KBy...
8 KBy...
8 KBy...
8 KBy...
8 KBy...
3 KBy...
8 KBy...
8 KBv...

STM3...
STM3...
STM3...

STM32F04...
STM32F04...
STM32F04...
STMA. STM32F04...
STM32F04...
STHA STM32F04...
STM32F04...
STM3... STM32F04...
STM3... STM3Z2F04...
STM3... STM32F04...
STM3... STM32F04...
STM3.. STM32F05...
STM32F05...
STMI. STM32F05...
STM32F05...
STM3.. STM32F05...
STM32F05...
STMI. STM32F05...
STM32F05...

}}}?ﬁ?‘}}?’?’}}}?ﬁﬁ}}?ﬁ?’}

RUR: 3.
L 0oL
.10
10
10
10
.10
1A

.09
10
10
.10
10
10
1
R
. 097
. 097

Display similar items

TSS0OP20
UFQFPMN28
UFQFPN28
LOFP32
UFQFPN32
LQFP32
UFQFPN32
WLCSP36
UFQFPN4&
UFQFPN28
WLCSP36
LQFF48
UFQFPN48
LOFF48
UFQFPN48
LQFF48
UFQFPN4E
LOFF32
UFQFPN32

32k..

16 K.
32k.
16 k..
16 k...
32k..
32k.
32k..
32k..
32k..
32k..
16 K.
16 k...
32k..
32k..
G4 k..
64 k...
16 k..
16 k..

23
23
26
28
26
28
30
37
22
29
39
39
39
39
39
39
25
27

48M... 0
48 M...
48 M...
48 M...
48 M...
48 M.
48 M...
48 M...
48 M...
48 M...
48 M...
48 M...
48 M...
48 M...
48 M...
48 M...
48 M...
48 M...
48 M...

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

[T = R e T e T e T e T e T e R e Y e Y e Y e T o T e TR e T e T e R e R

0

o o o oo o000 oo oo B o000




MCU Cross Selector

MCU/MPU Selector | Board Selector [ Cross Selector
Filters Comparing STM8AF528ATx by STMicroelectronics with our solutions
@ O 9
Used ? Importance Category Parametric STMSAF528ATx STM32L073VZTx (53 STM32L072RBTx [5*
Part Number Search:
STMicroelectronics v () =] Product Public Price 1.716 USD (for 10K) 2,332 USD (for 10K} 1.800 USD (for 10K}
STMBAFA28ATx-QFPB(| 4
(D' =] SystemCore  busArch 8 bit 32 bit 32 bit
i , D ol]  SystemCore  core STME at 24 MHz ARM Cortex-M0+ at 32 MHz ~ ARM Cortex-M0+ at 32 MHz
« Matching ST candidates (500) -
Part number _ latch
- _ 75 - o =] SystemCors  package QFPE0 QFP100 QFP&4
STM32 MCU ;g: D oll  SystemCore  GPIO 82 in 840 51 in
sorted b 745 .
T4 %
) ) : y 74 9% (} =rl] SystemCors  Temperaturerange  -40 °Cto 125 °C -40°Cto 125 °C -40 °C to 125 °C
similarity A s .
= System Core  Voltage range 300Vto S50V 1.65W to 3.60 WV 1.65 ¥ to 3.60 WV
32 475RCTX 73% «© =t
STMIZ2LA7TIVGTx 73%
STM32L452VETx 73% L @) wnf]  SystemCore  RaM 6KB 20Ks 20K8
o TM3I2LA52RETxP T73%
Detailed 21 452RETx 73% @) o] sstemcors  esprom 20488 61448 61448
. 738
Comparlson to D =0l]  SystemCore  flash 54 KB 192 KB 128 KB
Se eC ed (_\,. System Core  Touch Sensing no yes ves
.
prOd UCt TM3IZ2L496RGTHP
STM32L496RGTX T2 %
E N — Hide unused Show unused Reset comparisan Copy to clipboard
QTRI2T A24D0OVw T
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APinout from:
APeripheral tree
AManually

AAutomatic signal
remapping

AManagement of
dependencies between
peripherals and/or
middleware
(FatFS, USB ¢ )

Lys
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Pin assignment

m STM32CubeMX myproject.ioc: STM32G0T0RBTx

N

GubeMX

TIM3
TIMB
TIM7

TIM15

TIMAT

Connectivity

-

[2C1
[2C2

USART3
USART4

Multimedia

-

Computing

-

LY

LY

b

myproject.ioc

Clock Configuration
Additional Softwares Pinout

=N BCR =

@ oy x Ly

GENERATE CODE

Window Help

- Pinout & Configuration

Project Manager

i Pinout view %= System view

5 B_WMWKLIPE

=l a| ol =] o= )| = =]l ]z x| =]2]=
mmmmmm
111111111111111

Tiki14_CH1
W USART2_TX
1251_CK

RCG_OSG_IN
RCC_OSC_OUT
left
SPI2_MOSI

=

@ (o o @

GO oo ) oo ] oo ) e [

= =] k3

l:EI “ 1‘:3" E‘ g 3

B o

z o o o

o w

=1
Q W o Q| v




Pin assignment (cont.)

= : - oy
sTMa X File Window Help © oy <

Home [/ /  Untitled - Pinout & Configuration GENERATE CODE

Click on the

@ Pinout & Configuration Clock Configuration Project Manager Tools pin o view
Additional Softwares Pinout alte ] ate

12C1 Mode and Configuration d i Pinout view -
T e - functions

BWDizzbie v|

EWENTOUT
SY¥S_WEUP

USARTI_TX

PBY
PBE |,
PBA
PB:

sl el Tl [ Orange warns that

m Reset_State . .

TIM4_CHY (RS 1281_CK the perlpheral IS
not enabled, only

Perl pheral IS not SYS Configuration (A SPIN_SCK

PCI.. TIMA_CH2

i i Reset Configurati iy USART1_CK
ava.”able, a” Its  ————— — USART1_DE

alternate pins are T i St 6o the pin is assigned
aSSIQned [Configure the below parameters: o ::: 233;[‘;’:]&_:"9 The_cH

s l (AP : GPIO_EXTI3

elsewhere. —— I e ==

GPIO_Input

& =l o
E & [ 2

T N ~ Timing configuration Fel
imers PCi

Custom Timing Disabled o2
Connectiity ~ 12C Speed Mo... Standard Mode spi_wos! [0

12C Speed Fr.. 100

* Rise Time (ns) 0 S EEEE g EEE
i B EEZE BEE 3
s aiTme e 0 2EnB85 BRE g Freeze the
28 ffe =%% 5
o o o o

signal
placement using

o)
jo)
%
B

the pin icon

Required Peripherals

© 5TM32G0 STM32G0x0 Value line STM32G070RBTx LOFPE4
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Peripheral and Middleware configuration

AGlobal view of used | ..c® . . |
heral 4 Sgﬂggm? File Window Help © oy < Ly
perlp era S an ] ; ' Untitled - Pinout & Configuration GENERATE CODE
mlddleware' Clock Configuration Project Manager
Additional Softwares Pinout
: : 40E Pinout view £ System view
AH'Qh_“ght (_)f Quickly switch
conflguratlon errors . Click to Middlewares between pinout
+ Not configured SIS SR IS
FATFS Views
OK A

System Core Analog Timers Connectivity Multimedia Computing

TIM14 & SPI2 & 1251 &
TIM15 & USART1 &

& Non-blocking problem
X Error

TIM1E & USART2 &
GPIO Configuration
configuration is is valid here
considered Error in
incorrect, but w— configuration, code
COde may be — — generator WI” F’ac:kaue Required Peripherals
’ ’ generated © STH3260 display a warning LOFPG4 '

life.augmented message.




A Presents options specific
to each supported
software component.

A All settings are organized
In logical groups.

A Description and
constraints are available
for quick reference.
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Middleware configuration

m STM32CubeMX Untitled® STM32G0TORBTx

s> @

File

Window

CubeMX
Home

o Pinout & Configuration

Categories

STM32G07T0RBTx

Untitled

Clock Configuration
Additional Softwares

User-defined

Help

Pinout & Configuration

Pinout

=
© oY x Ly

GENERATE CODE

Project Manager

FATFS Mode and Configuration :

Maode

Configuration

USART3
& Set Defines | @ Advanced settings | @ User Constants
Multimedia =~ [Configure the below parameters |
* Q [Search (Cr+F | ® (]
PRI ~ Version
FATFS version RO12¢c
) ~ Function Parameters
Computing FS_READONLY (Read-only mode) Disabled
- FS_MINIMIZE (Minimization level) Disabled
CRC USE_STRFUNC (String functions) Enabled with LF -= CRLF conversion
I USE_FIND (Find functions) Disabled
USE_MKFS (Make filesystem function) Enabled
Middleware ~ USE_FASTSEEK (Fast seek function) Enabled
USE_EXPAND (Use f_expand function) Disabled
i USE_CHMOD (Change attributes function) Disabled
USE_LABEL (Volume label functions) Disabled
o USE_FORWARD (Forward function) Disabled
~ |ocale and Mamespace Parameters
MEUs Selection | Qutput
(| o seies ]  _ Lines |
2 5TM32G0 STM3IZ2G0x0 Value line STM3IZ2GO070RBETx LOFPGE4 Mone




A All available initialization
parameters are presented with
short description and options.

A Interrupt may be assigned to
peripherals.

A DMA may be associated,
where applicable.

A GPIO settings for peripherals
with input and/or output.
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Peripheral configuration mm

m STMZ22CubeMX Untitled™ STM32G0T0RETx

.
sz @ i
CubeMX File

Window

Untitled

Clock Configuration

Pinout & Configuration

(=]l ]ms]

[lovy x &/

GENERATE CODE

Help

Project Manager

Additional Softwares Pinout
USART2 Mode and Configuration :
Categories Mode
Timers > Mode |Mu|tiprucessor Communication V|
Hardware Flow Control (RS$232) [Disable |
Connectivity ™
@ 12C1 = .
[2C2 Configuration
@ NVIC Settings | @ DMA Settings | @ GPIO Settings
USART2 [Configure the below parameters - |
USART3
USART4 o} ' | © ©) [ ]
~ Basic Parameters
Baud Rate 115200 Bits/s
Multimedia Word Length 7 Bits (including Parity)
Parity Mane
Stop Bits 1
~ Advanced Parameters
Data Direction Receive and Transmit
Computing — Over Sampling 16 Samples
Single Sample Disable
> Wake-Up Method Idle Line
CRC ClockPrescaler clock M
MCEUs Selection | Output
|l seies | __  lines | Mcu Required Peripherals
£ 85TM32G0 STM32G0x0 Value line STM32GO070RBTx LOFPE4 MNone




A Single control panel for
all interrupts.

A Manage priorities and
sub-priorities.

A Searching, filtering and
sorting interrupts in the
list.

A Code generation tab
allows to customize
interrupt initialization.
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NVIC configuration panel

m 5TM32CubeMX Untitled™ STM32G0TORETx

s> @

CubeMX

File

Window

Help

Untitled - Pinout & Configuration

Clock Configuration
Additional Softwares

Project Manager
Pinout
NVIC Mode and Configuration

GENERATE CODE

Lo o]

oy x &G/

Mode
No modes
System Core ™
Configuration
& NVICH @ Code generation
DMA =
GPIO [ Sort by Premption Priarity and Sub Priorit
WDG Y pt Y Y
a NVIC Search [Search (CithF) | @ @ [ Show only enabled interrupts
WWoGE MWVIC Interrupt Table Enabled | Preemption Priority |Uses FreeRTOS..
O MNon maskable interrupt 0 a
Hard fault interrupt 0 a
System senvice call via SWI instruction ] ]
Analog P Pendable request for system senvice 3
Time base: System tick timer 3
- PVD interrupt through EXTI line 16 O 3
A Flash global interrupt O =
Y RCC global interrupt O 3
ADC1 interrupt o 3
TIM414 global interrupt O 3
Timers > TIM16 global interrupt O 3
SPI global interrupt O 3
. » SPI2 global interrupt O =
Connectivity USARTA global interrupt / USART1 wake-up interrupt through EXT1 line 25 O =
- USARTZ global interrupt / USARTZ2 wake-up interrupt through EXTl line 26 O 3
@ 12C1
|2C2 O Preemption Priority I:l O
MEUs Selection | Output
(. sees . J e [ Mo | Package | Required Peripherals
& STM32G0 STM32G0x0 Value line STM32G070RBTX LOFPGE4 Mone




AManages all DMA
requests including
memory to memory.

A Configure direction,
priority and other
settings.
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DMA configuration panel

m STM32CubeMX Untitled™ STM32GOTORETx

stma @ File

CubsMX Window Help

Untitled

- Pinout & Configuration

@ Pinout & Configuration Clock Configuration

Project Manager

=N =R =

GEMNERATE CODE

Additional Softwares Pinout
Cptions DMA Mode and Configuration :
p : Mode
Categories
s Mo modes
Fy
CRC Configuration
@ MemToMem
Data Width | ‘ | |
GPIO |
® 12C1 _
12C2 +DMA Request Generator Settings .
Request generation Signal | |
WDG - .
NVIC Signal polarity | |
Fy
RTC Request number | |
A +DMA Request Synchronization Settings
TiM1 Enable synchronization O
TIM3
TIMG Synchronization signal | |
TIMT
Signal polarity | |
A TIMAT Enable event a
Request number | |
LISARTS d
MCUs Selection Output
(] ceies | e | M | Package | __RequiredPeripherals |
) 5TM32G0 STM32G0x0 Value line STM32G070RBTx LOFPGE4 MNone




GPIO settings panel

[[11 STM32CubeMX Untitled*: STM32GOTORETx (= B 5|
»

sz @ i i n (> I —)q L

N2 File Window Help ”

AThe application attempts to
set sensible default values for
most GPIO parameters.

Untitled - Pinout & Configuration GENERATE CODE

Clock Configuration
Additional Softwares

Project Manager
Pinout

GPIO Mode and Configuration 4
Mode

Mo modes

CRC Configuration
DA Group By Peripherals

@ USART

A Default values are chosen, as

@ Single Mapped Signals

GFIO

low-speed and no pull-u i
" [Search (CiFA) | [ Show only Modified Pins
IWDG
MNVIC USART1 _RX Low Alternate Funcn No pull-up and Low |nput
' F'C4 USARTI_TX Low Alternate Functi... Mo pull-up and ... Low m’a output
RTC FPAZ USARTZ_RX Low Alternate Functi... Mo pull-up and ... Low nia [m|
PA14-BOOTO USARTZ_TX Low Alternate Functi... Mo pull-up and ... Low nia |

AMultiple pins can be selected
to set them to the same n
configuration.

+PA14-BOOTO Configuration :

GPIO Pin State [Low

GPIO mode [Alternate Function Push Pull

TIM7

GPIO Pull-up/Pull-down |N0 pull-up and no pull-down

Maximum output speed

Select with shift
or CTRL key.

Regquired Peripherals

User Label

Make sure
the speed is

MEUs Selection | Output

. Series Lines Wcu

@ 5TM32G0 STM32G0x0 Value line STM32G070RBTx

LOFPG4 MNone
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Code generation

. F—_— . . . (= main.cl
AGenerateS all the initialization code in C. BT A
_ e i o
AGenerates project file for any supported i Qe s code here to
development toolchain. | — keep option to
zi ADC HandleTypeDef hadel; regenerate
M . zj JS* USER CODE BEGIN O */ the prOJeCt
AUser code can be added in dedicated .
sections and will be kept upon B e e e |
regeneration. syt
AOption to use the latest library version or || = [/ s <o e -
keep the same even if re-generating. ] /e S
‘ l" i u:.::n:'igure"nr:he system clock */ | P -
r Ln:1 Col:1 Sel:0 Dos\Windows ANSI INS
> /4 B
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Clock configuration

[ STM32CubeMX Untitled*: STM32GOT0RBTx =N Aol =5
AlmmEdlate smg’iﬂ? File Window Help @ n (> I k Lys

dlsplay Of a” [/ Untitled - Clock Configuration GENERATE CODE

@ Pinout & Configuration Clock Configuration Project Manager
clock values. : J :

a ) Resolve Clock Issues

AActive and p—
— - > [52_]ro power e

Input fregue...
Inactive clock L paatd oo —ef = Jrorec. T aert
i-1 - i
E

000 KHz 1<l
b - &l L To Cortex Systel

aths are A
p nakle C... : ) . 32 FCLK Cortex cloi
Tolwbe IJ{Hz"S\I‘sl:ian'n{:Ir|:|-|:||: Mux

LSE e e
differentiated. =
HSI
» O SYSCLK (MHz) AHE Prescaler HCLK (MHz APE Prescaler|
HSE o G—-— —I-| /1 V'—bl 32 I*i—-l /1 VI X1 TRCLE - APBtl'merclul:lc
Management o o -
PLL Spurce Mus LsI C}/
<&
of clock L, .

g CSSEna_

(@] PLLM
. Input freque... 16 MHz Hs F i1 VI—I }is VI_I /2 Vl
constraints = _ R

4-48 MHz .
PLLP ﬂp L B

PLL L /2 | 32 SYSCL
and features. = |0 Lo rovoaers o
Q.

LSE

MCO Source Mux ADC Clock Mux

- SE SYSCLE | @ USART2 Clock Mux
PCLK | =
LsT LR

)
- HSI
— o ADC (MHz
e i - _32_[reavct) s,

4/’
O
o

™ a
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AHighlight of errors
I instantly turns
red.

AEnter the value in
the blue frame
and let the tool
adjust the
dividers and
multipliers.

AlLock a value to
prevent the tool
from modifying it.
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Clock configuration (cont.) s

m STM32CubeMX Untitled™ STM32GO70RBTx

sz O

CubeMX

@ Pinout & Configuration

=% E=E ===

GENERATE CODE

File Window Help

Untitled

- Clock Configuration

@ Clock Configuration Project Manager

Resaolve Clock Issues
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Code generation project settings

AName your project when
saving

A Browse for project location
A Pick the preferred toolchain

AReview the exact MCU type
and library version
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stvz> @

File

Window

CubeMX

@ Pinout & Configuration

Untitled -

Help

Project Manager

Clock Configuration

Generate Report

Project Manager

¢Project Settings

Project Name

|Great application

Project Location

[C:Wsers!

‘\Documentsihello

Application Structure

|Elasic ~

[ Do not generate the main()

Code Generator

Toolchain Folder Location

| Browse

|C:\Users“

\Documentsthello\Great application\

Toolchain / IDE

[EWARM V3

v | O Generate Under Root

Advanced Settings &

¢Linker Settings
Minimum Heap Size  |[0x200

Minimum Stack Size |0x400

«Mcu and Firmware Package

Mcu Reference

[5TM32G070RBTx

Firmware Package Name and Version

|ST['\-'132CL|be FW_G0Vv0.9.0

| Use latest available version

1] STM32CubeMX Untitled™: STM32GOTORBTx [ [ [
(

floy x &/

GENERATE CODE

Required Peripherals
© STH32G0 STM32G0X0 Value line STNM32G070RBT LQFP64 None




A Library package

A Whole library or the necessary part
may be copied to the generated
project folder.

A Or keep the library in original place
and refer to it from all projects.

A Generated files

A Each peripheral initialized in
separate file or in common source
file.

A Options for working with old files.

A The option to keep user code
intact is here.

A HAL settings

A Setting available pins to analog
reduces power consumption, but
be careful to explicitly select
SWD/JTAG in pinout.

A Full assert is useful for debugging.
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Code generation options mm

st @

CubeMX

Home

Project

Code Generator

Advanced Setiings

@ 5TM32G0

@ Pinout & Configuration

File Window Help

Untitled - Project Manager

Clock Configuration
Generate Report

¢ STM32Cube Firmware Library Package

Project Manager

@ Copy all used libraries into the project folder
O Copy only the necessary library files

O Add necessary library files as reference in the toolchain project configuration file

¢ Generated files
[ Generate peripheral initialization as a pair of "¢/ " files per peripheral
[ Backup previously generated files when re-generating

Keep User Code when re-generating

Delete previously generated files when not re-generated

-HAL Settings

[ Set all free pins as analog (to optimize the power consumption)

[ Enable Full Assert

 Template Settings

Select a template to generate customized code

Settings...

m: STM32CubeMX Untitled® STM32G070RBTx - . .'—| ]

oy x &G/

GENERATE CODE

Required Peripherals
STM32G0x0 Value line STM32G07ORBTx LOFP&4 None




Warning and disclaimer mea

ADesigned 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.

AThe STM32CubeMX GUI tool is not a replacement for the reference
manual or datasheet
A Always refer to written documentation for further information!
A Important features are often available on the product or in the HAL but not in the GUI.

AThe GUI helps to start a project and to initialize a working starting
configuration T but the configuration can be dynamically changed at
runtime (i.e. GPIO, NVIC priority or clock settings).
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Hands-On #1

Let 6s bli nk an LED
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STM32WB55 Nucleo Pack V<72

Wireless and ulfra-low-power i
BLE 5.0 & IEEE 802.15.4 |
“E;LI ‘:\ NUCLEO BOARD FEATURES

* PCB antenna and SMA connectors

 Flexible power suoply supporting CR2032

* Dual USB Port ( Application/debug)

* Multiple USER switch/LEDS

* Supports Arduino™ and ST morpho connectors

o Embedded ST-LINKV2-1 debugger and
programmer

® Am® Mbed Enabled

|« PCB antenna and UFL connectors
=« Cuttable PC8

STM32WBSS FEATURES N
+ A Cortex®M4 MCU vith 64 MHz/80 DMIPS and
d MO+ radio co-pr at 32 MHz
= Multiprotocol: BLE 5.0, 802.15.4, concurrent mode
* 1 Mbyte of Flash memory
* 256 Kbytes of SRAM
« High RF performances : RX -96 dBav/ -100 dBm; TX +6 dBm y

|

I
> aoorgle Play
L]

ST part number: P-NUCLEO-WB55




Hands-On principle

A Start to play with STM32WB and its development tools

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

STM32CubeMX

AtollicTrueSTUDIO

P-NUCLEO-WB55

Lys

LED BLUE
R2 A2 LEDI
— > GND
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Open STM32CubeMX

m STM32CubeMX ]

Desktop app
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