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STM32Cube ecosystem
.| overview

Making STM32
development easier

e
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Inside the STM32Cube ecosystem

Software Tools Embedded Software CE Complemented with Microsoft Azure RTOS
i S——

sTMz2 W N :
CubeMX E ______ SE"S,EE@MCU Packages é. Azure RTOS ThreadX

Real-time operating system

i -
STMSZI _____ i Azure RTOS FileX
CubelDE FAT file system, fault tolerant
N iddl
sTm32 N viddiewares + Azure RTOS
CubeProgrammer
o
N @ ) Azure RTOS NetX/NetX Duo
N i TCP/IP stacks
stMzo N - |
L B ocnsions

- jj ) Azure RTOS UsX
------- STM32 _ USB stack, host and device
r CubeExpansion
Y/ 2
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STM32Cube Ecosystem: User benefits

Easily getting the most out of STM32 MCUs for a drastically reduced

customer development cycle and time-to-market

Fits many developer profiles E — :
from beginners to experts asy ana rast learning curve

Exhaustive software for a competitive advantage
development framework Accessible * Reduced time-to-market

e S ECCO . - Allows focusing on applicative
differentiation

Free of charge and business-
friendly license terms

Expandable

Fits many customer use cases
 Complemented by many solutions from official ST partners

m * Production-ready 3
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STM32Cube embedded software




A flexible, scalable and consistent MCU offer

Azure RTOS

Customers Applications

STM32Cube Expansion Packages
from ST

STM32Cube Expansion Packages

Connect Secure Process  Move/Actuate Sense

from Partners

Convert Power-up

N B & D E

STM32Cube MCU Middleware

TCP s = € Bluetooth @ 802.15.4 Iy <
TR !j =12 $RTOS 5 o)

LoRaWAN

* sigfox

STM32Cube HAL & LL drivers

LigBee’

Arm® Cortex®-M




STM32Cube MCU packages

STM3?2 .

CubeMCU Packages
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Mainstream
MCU

STM32 ‘

Cube(G4

STM32 ‘

CubeF3

STM32 ‘

CubeF1

STM32 ‘

CubeGO

STM32 ‘

CubeFO0

High Performance

MCU

STM32 ‘

CubeH7

STM3?2 ‘

CubeF7

STM32 ‘

CubeF4

STM32 ‘

CubeF?2

MPU

STM32 ‘

CubeMP1

www.st.com/stm32cubemcupackaqge

Ultra-Low Power

MCU

STM32 ‘

Cubel0

STM32 ‘

Cubel1

STM32 ‘

Cubel 4

STM32 ‘

Cubel5

Dedicated to each STM32 Series

Wireless
MCU

STM32 ‘

CubeWB

STM32 ‘

CubeWL



http://www.st.com/stm32cubemcupackage

stmzo W One-stop-shop SW packages

CubeMCU Packages

Customers Applications

Peripheral drivers
Hardware Abstraction Layer, highly portable and
~ STM32CubeMCU&MPUPackages easy to use
7 STM32Cube MCU Middleware
{‘ TP -f =[3 $RTOS 9:"5‘5"“‘"’ @ 80%-15-4 @ @ Low-Layer APIs, light weight and highly optimized
' - LoRawaN g sigfox TigBee for runtime efficiency
Azure RTOS
STM32Cube HAL & LL drivers
Arm® Cortex®-M
STM32Cube Middleware
*  FreeRTOS « ST Bluetooth 5 stack « LoRaWAN stack « TF-M
« FatFS file system « OpenThread stack «  Sigfox stack « ST USB Host & Device stacks
* LwlIP TCP/IP stack - ST 802.15.4 MAC «  Sub-GHz phy « STM32 Touch Sensing library
* mbedTLS and mbedCrypto « Zigbee 3 stack « ST Key Management « STemWin graphics stack
* Open Bootloader « STM32 WPAN Services (KMS)

‘,’ www.st.com/stm32cubemcupackage 8
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http://www.st.com/stm32cubemcupackage

-
sTM32 NI

CubeMCU Packages

Detailed content and organization

STM32Cube MCU
Package

CMSIS
STM32x00¢_ o =
HAL_Driver e
BSP

Lys
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ST

D
| STM32_
Audio

by
ﬂ.r,)f.

Q=

STM32 USB_
Il Device Library CR—
STM32_USB_
Il Host_Library —

= .

STM32xXxX-

Third Party SisemiEy

-
FreeRTOS

RTOS

free

(o)

LibJPEG E

mBedTLS ﬁ

Demonstrations

Applications

Examples

Templates

Templates_|

LL

STM32xxX-
EVAL

Demonstrations
Factory demoes of the STM32 boards

Applications examples
using Middleware (ex: USB virtual com port)

Simple examples
for STM32 Peripherals (ex: GPIO, USART, ...)

Empty template projects
Prepared for user modification and pre-
configured for several IDEs



Middleware tailored for each series

USB _
LL HAL . USB LwlIP Touch USB BLE OpenThread Zigbee .
APl ap  TTOSRTOS  FalFs  STemWin - pevice mBedTLs sense D PEMMP sk stack 3 LoRaWAN  Sigfox  TF-M
STM32CubeF0 v v v v v v 7
STM32CubeF1 v v v v v v v 7
STM32CubeF2 v v v v v v v 7
STM32CubeF3 v v v v v v v
STM32CubeF4 v v v v v v v v
STM32CubeF7 v v v v v v v 7
STM32CubeH7 v v v v 4 v v v v
STM32CubeGO v v v v v
STM32CubeG4 v v v v 4 v
STM32Cubel0 v v v v v v
STM32Cubel1 v v v v v v v v
STM32Cubel 4 v v v v v v v v
STM32Cubel5 v v v v v Y 7 v
STM32CubeWB v v v v v v v v v
STM32CubeWL v v v v v v

10
STM32CubeMP1 v v 4 v



https://www.st.com/en/embedded-software/stm32cubef0.html
https://www.st.com/en/embedded-software/stm32cubef1.html
https://www.st.com/en/embedded-software/stm32cubef2.html
https://www.st.com/en/embedded-software/stm32cubef3.html
https://www.st.com/en/embedded-software/stm32cubef4.html
https://www.st.com/en/embedded-software/stm32cubef7.html
https://www.st.com/en/embedded-software/stm32cubeh7.html
https://www.st.com/en/embedded-software/stm32cubeg0.html
https://www.st.com/content/st_com/en/products/embedded-software/mcu-mpu-embedded-software/stm32-embedded-software/stm32cube-mcu-mpu-packages/stm32cubeg4.html
https://www.st.com/en/embedded-software/stm32cubel0.html
https://www.st.com/en/embedded-software/stm32cubel1.html
https://www.st.com/en/embedded-software/stm32cubel4.html
https://www.st.com/en/embedded-software/stm32cubel5.html
https://www.st.com/en/embedded-software/stm32cubewb.html
http://www.st.com/stm32cubewl
https://www.st.com/en/embedded-software/stm32cubemp1.html

STM32Cube expansion packages

STM3?2 .

CubeExpansion



CubeExpansion

— X-CUBE / I-CUBE / Function Pack (FP) I

Function Pack (FP) |

Advanced applicative projects and libraries

- X-CUBE packages
STM32Cube IfEr);;:nar:Ss_;_on Packages STM32Cut;reorling::;|:rns Packages Ex: X-CUBE-AZRTOS-H7, X-CUBE-AI,

X-CUBE-TOUCHGFX, X-CUBE-SBSFU,

Connect Secure Process  Move/Actuate  Sense Convert Power-up

NDE® & D> X-CUBE-CRYPTO, ...

I-CUBE packages

a

Ex: I-CUBE-EMBOS, |-CUBE-UNISON,

R oS
Azure RT -CUBE-CANOPEN...

Arm® Cortex®-M

Complementing and expanding the STM32Cube MCU Packages with middleware alternatives

or straightforward implementations of real applicative use cases

Ky 12

www.st.com/x-cube
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http://www.st.com/x-cube

stz W Expansions with middleware

CubeExpansion

Azure RTOS

nhanced for
X-CUBE-AZRTOS-H7 STM33 Toolset

é. Azure RTOS ThreadX ‘ Azure RTOS NetX/NetX Duo
Real-time operating system TCP/IP stacks
Azure RTOS
Azure RTOS FileX i Azure RTOSUSBX
FAT file system, fault tolerant USB stack, host and device

Lys

life.augmented
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sTM32 NI
CubeExpansion

UNISON

I-CUBE

WolfSSL

I-CUBE

[-CUBE-UNISON

CANopen

I-CUBE

Enhanced for

STM32 Toolset

I-CUBE-WOLFSSL

life.augmented

Enhanced for
STM32 Toolset

.

wWolf5 5L

"\

wolfSst

I-CUBE-CANOPEN

CANopen

=
EHDtaS
enbeduey
cammunicati

Expansions with middleware

I-CUBE

b%\;»orS)

1+

It
embOS o

I-CUBE-EMBOS

Enhanced for
STM32 Toolset

embOS

=
o5/

%
[AS)

Ve
SEGGER

It simply works!

14
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sTM32 N
CubeExpansion

o-||‘ "-o

X-CUBE-AUDIO
X-CUBE-VS4A
X-CUBE-USB-AUDIO

Expansions for various applications

X-CUBE ﬁ

X-CUBE-CRYPTOLIB

X-CUBE %

X-CUBE-SUBG1

Bootloader/Secure Boot ﬁ

[ X-CUBE |
X-CUBE-IAP-USART
X-CUBE-IAP-SD
X-CUBE-SBSFU

X-CUBE-USB-PD

Safety safely
Ready
| X-CUBE |

X-CUBE-CLASSB
X-CUBE-STL!

BLE

[X-CUBE-BLEL | f1isi,2,

X-CUBE-BLE2 | £lnancee o

NFC ))

Enhanced for

| X-CUBE-NFC4? | srya2 Toolset

X-CUBE-SFOX
—
LoRa
I-CUBE =
I-CUBE-LRWAN

X-CUBE

X-CUBE-TOUCHGFX | Enhanced for

Lys
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(1) Contact STMicroelectronics local representative

(2) Non-exhaustive list, please refer to st.com

15
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sTM32 NI
CubeExpansion

X-CUBE-CLD-GEN1
X-CUBE-AWS
X-CUBE-AZURE
X-CUBE-WATSON
X-CUBE-GCP

FP-CLD-AWS1
FP-CLD-AZURE1
FP-CLD-WASTON1

6

Expansions with Function Packs

.

X- CUBE

X-CUBE-6180XA1
X-CUBE-IKA02A1
X-CUBE-MEMS-XT1
X-CUBE-MEMS] | Enpanced for
X-CUBE-MEMS1-V4

FP-SNS-6LPNODE1
FP-SNS-ALLMEMS1
FP-SNS-FLIGHT1
FP-SNS-MOTENV1

[ X-CUBE |
Enhanced for
| X CUBE AI STM32 toolset

FP-AI-SENSING1
FP-AI-VISION1

Lys
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.‘ .
sTM32 Expansions for motor control

CubeExpansion

Motor - PMSM > Motor - Stepper
@ )
X-CUBE-MCSDK S X-CUBE-SPN1
STM32 Motor Control SDK (MCSDK) Lo Stepper bipolar motor driver software expansion for STM32Cube
o f / | T i\ L €8 l
T X-CUBE-SPN2
X-CUBE-MCSDK-FUL . .
N i Two axes stepper motor driver software expansion for STM32Cube
STM32 Motor Control SDK (MCSDK) — | “% N - -
/ \
FULL source code — e
Registration/approbation needed for e - S X-CUBE-SPN3
d load
ownioa High-power stepper motor driver software expansion for STM32Cube
X-CUBE-SPN4
Dual-brush DC motor driver software expansion for STM32Cube
X-CUBE-SPNY X-CUBE-SPN5
Three-phase brushless DC motor driver Stepper bipolar motor driver software expansion for STM32Cube

Ky 17
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stz Expansions enhanced for STM32 Toolset

CubeExpansion
m Embedded Software Packages Manager >
STM32Cube MCU Packages and embedded software packs releases
& ‘-
Releases Information was last refreshed 11 days ago.
STM32Cube MCU Packages | STMICraglectramess| ARM | RoweBots walfSS
-m_ I-CUBE-EMBOS
> X-CUBE-AI I-CUBE-UNISON
|I-CUBE-WOLFSSL
> X-CUBE-ALGOBUILD X-CUBE-AI
X-CUBE-ALGOBUILD
v X.CUBE-AZRTOS.HT X-CUBE-BLE1
_ _ X-CUBE-BLEZ2
[ | Azure RTOS STM32Cube expansion package for STM32HT series 1.0.0
X-CUBE-EEPRMA1
o X-CUBE-GNSS1
Release version - 1.0.0 X'CUBE'M EMSl
Release date : 2021-02-25 X_CUBE_N FC4
Release information - X-CUBE-SUBG?2
STM32CubeExpansion_AZRTOS-HT V1.0.0
o | | X-CUBE-SFXS2LP1
First official release of Azure RTOS STM32Cube expansion package for STM32H7 series X-CU B E-TOUCHG FX
This version is compatible with STM32CubeMX 6.2.0 and STM32PackCreator 3.2.0

‘1[ Get you up and running faster on your own STM32 board prototype 18
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CubeExpansion

stm32cube expansion

~
—

Google

stm32cube expansion X

Q Tous [ Vidéos [E) Images @ Maps ¢ Shopping £ Plus Paramétres

Environ 83 000 résultats (0,38 secondes)

hitps:ffiwww.st.com » ___» STM32 Embedded Software
STM32Cube Expansion Packages - STMicroelectronics

The STM32Cube expansion software contains embedded software components that enable the
usage of a multitude of ST devices in domains such as of ...

hittps:/iwww.st.com » ecosystems » stm32cube-expansion-...

STM32Cube Expansion Software - STMicroelectronics

The STM32Cube expansion software contains embedded software components that
complement the functionalities of the STM32Cube and/or enable the usage

https /fwww.st.com » resource » user_manual »d.. v FOF

Development guidelines for STM32Cube Expansion Packages
1 sept. 2020 — STM32Cube low-layer APIs, a consistent set of middleware components, and all
embedded software ulilities. - STM32Cube Expansion ...

https:/fwww.st.com » ... » STM32Cube Expansion Packages

X-CUBE-AI - Al expansion pack for STM32CubeMX ...

X-CUBE-Al is an STM32Cube Expansion Package part of the STM32Cube.Al ecosystem and
extending STM32CubeMX capabilities with automatic conversion

https/fwww.st.com » ... » STM32Cube Expansion Packages

I-CUBE-LRWAN - LoRaWAN software expansion for ...
5TM32CubeMX is part of the STM32Cube initiative designed to simplify and accelerate the
development of applications for STM32 microcontrollers.

) /4
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Products

[ Applications

Embedded
Software

Audio ICs Software

Autometive Infotainment and Tel
Software

Clocks and Timers Software
Evaluation Tool Software
v MCU & MPU Embedded Software
Legacy MCUs Embedded Software
> SPC5 Embedded Software
~ STM32 Embedded Software
STM32 3rd-party Embedded Software
STM32 MPU OpenSTDroid
Distribution

STM32 MPU OpenSTLinux
Distribution

STM32 MPU OpenSTLinux Expansion
Packages

STM32 ODE Function Pack SW

‘()° Solutions

- H o

Sample & Buy

Products v Search

P Tools & Software Support & Community

STM32Cube Expansion Packages

Overview Product selector Documentation

View all STM32Cube Expansion Packages
products

Featured Products Featured Videos Recommended for you

STM32Cube Expansion Packages complement and build on the STh es by delivering
additional embedded software components that enable specific applicative use cases, as well as the

implementation of STM32 MCUs and companion chips as well as multiple ST devices in domains such as sensing,

power management, connectivity and audio.

The number of STM32Cube Expansion Packages available is continuously growing thanks to the extensive and scalable
ecosystem around STM3 2, created by ST e e e e ara s and e intainas

English

A save to myST

STM32Cube expansions on ST website

ST, and |-CUBE part numbers are develo|

Products v Search

‘ ’I life.ougmented

Products

How to take advantage of STM32Cube

" Applications ,{)’ Solutions “ Tools & Software

Today, developers can find ready-to-use 4
GCP, etc.), LoRa, Sigfox and cellular con
motor control algorithms, safety self-test | Embedded
Software
Now that the Azure RTOS middleware su Overview == Product selector

v MCU & MPU Embedded Software

v §TM32 Embedded Software

STM32Cube Expansion Packages
149 total entries

STM32Cube Expansion Packages

Documentation

] Export YY My bookmark g Share

Sample & Buy

English v

Support & Community

A save to myST

Part Number =

FILTERS

[ Part Number

Search Q

ACTIVE

Supplier v

Function v e

Middleware v EP-ALVISION
ACTIVE

MadeForSTM32 v

Enhanced for STM32 v K1

Toolset

General Description

Artificial Intelligence (Al) condition
ing functin pack for

Cube

Azure RTOS software
STM32Cube for STM32|

pansion for
HT se

Opus evaluation and profiling software
expansion for STM32Cube

STM32Cube function pack for high
performance STM32 with artificial
intelligence (Al appiication for
Computer Vision

STM32 ODE function pack for half-
ce streaming over Bluetooth

Supplier

ST

ST

ST

Function

Connect

Connect, Sense

Middleware MadeFor

Azure RTOS
File system.

ﬁ
»
c
@
@

Yoeqpaad

Audio, B %=

19




STM32Cube software
Development tools
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A complete Software Development Tools offer

Customers Applications

STM32Cube ST Tools STM32Cube Partners Tools
N
stmz2 W SEMEZI\”.t IAR
CubelDE ubeMonitor g, @
L sTm32 N ArmekEIL  Sevs
CubeMX CubeProgrammer
Connect Secure Process Move/Actuate  Sense Convert Power-up
2\ W & D B
N § D
stice L stmz W
CubeMonitor-RF CubeMonitor-UCPD CubeMonitor-Power

Arm® Cortex®-M

21
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What's STM32CubeMX?

-
sTm32 N

CubeMX

=T

IDE Project Generation Multi-platform
(IAR™  Keil™ and GCC compilers) (Windows, Linux, macQOS)

Ky 2

life.augmented

Graphical Configuration

(Pinout/Peripherals/Middleware/Clock-Tree)




STM32CubeMX key steps I

i p

i
/
EE——

N
sTM32 NI
CubeMCU Packages

Bl e componne

S~
sTM32 P
CubeExpansion

=T
CAN 24

C
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MCU / MPU selection

[ STM32CubeMX Untitled — ] X
ST "ﬁ File Window Help n oY -}(‘ S73 MCU / M PU

. SELECTOR

Existing Projects New Project Manage software installations

Open Existing Projects I==8 | need to : Check for STM32CubeMX and embedded software packa

Start My project from MCU

ACCESS TO MCU SELECTOR

BOARD
SELECTOR

Start My project from STBoard

ACCESS TO BOARD SELECTOR

Start My project from Example Selector

ACCESS TO EXAMPLE SELECTOR

&7 A0
smazmme' ks EXAMPLE

SELECTOR

Ky 25
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MCU/MPU selector

MCU / MPU BOARD EXAMPLE

SELECTOR SELECTOR SELECTOR

[ Mew Project from Example X

Example Selector

Example Filters

E“" O Features Start Project
Ql Q
Projects/STM32G0818-EVAL/Examples/SPYSPI_FullDuplex_ComDMA_Slave/
MName | \/| T
@ SPI_FullDuplex_ComDMA_Slave
Keyword | V| Aa [ab]
vrao DESCRIPTION
Vendor >
Required Software Package &
Board v STM32Cube_FW_GO_V1.4.0 Vendor ) Boars
. L STMicroelectronics Mounted device
(size: 2020 8) [
Name | v ‘ STW32G081RBTx I N F R MATI N
STM32CubeM3 Mini Ce ible Versi
Type > Supperted Teolchain/IDE e inimum Compativle Versien A LQFP&4

D E D I CATE D | I E—— | EWARM, MDK-ARM, STM32CubelDE 6.0.0 @
Che ncheck A

[ Discovery Kit

[ Evaluation Board Keywords
FI L—I—E RS O Connectivity, DMA, Full-duplex, Interrupt MISO, MOSI, Master, Reception, SPI, Slave, Transmission
[ Nucleo-32
6
[ Mucleo-64 Examples List: 632 items & Expart
- |  mame | Boara x| BoardType  X|stmsacub.X] __ seres X Projectiype X| __ Driver X
k SPI_FullDuplex_ComDMA_Slave Evaluation Board STM32G0 Example HAL
MCU / MPU ~ 7 SPI_FullDuplex_ComDMA_Slave Nucleo-32 STM32G0 Example HAL
r SPI_FullDuplex_ComlIT_Master Nucleo-64 STM32G0 Example HAL
Name | v ‘ T SPI_FullDuplex_ComlIT_Master Nucleo-64 STM32G0 Example HAL
k SPI_FullDuplex_ComIT_Master Evaluation Board STM32G0 Example HAL
Series ~ P R D T
k SPI_FullDuplex_ComIT_Master Nucleo-32 STM32G0 Example HAL
| Check/Uncheck Al | k SPI_FullDuplex_ComlT_Slave MNucleo-64 STM32G0 Example HAL
ky SPI_FullDuplex_ComIT_Slave Nucleo-64 STM32G0 Example HAL
L sTM32F4 SPI_FullDuplex_ComiT Slave Evaluation Board STM32G0 Example HAL |
[ STM32F7 T SPI_FullDuplex_ComIT_Slave Nucleo-32 STM32G0 Example HAL
STM32G0 T SPI_FullDuplex_ComPolling_Master Nucleo-64 STM32G0 Example MIX
O] STM32G4 k SPI_FullDuplex_ComPolling_Master = Evaluation Board STM32G0 Example HAL

) /4 2
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Pinout configuration

m S5TM32CubeMX 10_ADVANCE_TouchGFX.ioc: STM32FT46NGHyx 32F746GDISCOVERY

sz O i Window
CubeMX

Home STM32] : ; 10_ADVANCE_TouchGFX.ioc - Pinout & Configuration GENERATE CODE

Clock Configuration Project Manager
Additional Software v Pinout

i Pinout view System view

Connectivity

-

@ CAN1

Reset_State
SPI2_MISC
TIM12_CH1
TIMT_CHZN
e cro
@ SPI3 USART3_DE
@ SPl4 USART3_RTS
@ SPI5 USB_OTG_HS_Dv|
@ SFI6 GPIO_Input
@ UART4 GPRIO_Output
@ UARTA GPID_Analog
@ UARTT EVENTOUT
@ UARTS GRIO_EXTI4

@ l-JéARTE TFBGA216 (Top view)
@ USART3
SARTG O} xS all il | = Q|

LISR OTG FS

Ky 27
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Clock-tree configuration

m S5TM32CubeMX 10_ADVANCE_TouchGFX.ioc: STM32FT46NGHyx 32F746GDISCOVERY

s’ @

CubeMX

File

Window Help
VANCE_TouchGFX.ioc -
Clock Configuration

O

Clock Configuration ENERATE CODE

Project Manager

- [m} >

oy x &;

ols

Input frequency

Input frequency

.,
HSE HSE_RTC N
- o

RTC Clock Mux

HSI RC

»| 200 |ToEthemnet PTF (MHz)

HCLK te AHB bus, core,
memnry and NMA (MH71

To Cortex System timer (MHz}

FCLK Cortex clock [MHz)

APBA1 peripheral clocks (MHz)

APBA Timer clocks (MHz)

LsE
» O -— o RTC [KHz)
Lsi
- l:lfc DG (iHz) AFB1 Prescaler
System Clock Mux | /4
usl [
* =rO L
SYSCLK (MHz) AHB Prescaler HELK (MHz) 4PE2 Prescaler
HsE
ik +—» Ot 2m o»[ i1 ~vfw{ 200 [ew[i2 ]
PLL Source Mux PLLCLK 218 WHz max
st ™
— (] Fum
- b Enable CSS
HSE o 125 vxam v > n LCD-TFT (MHz)
>~ @ | N
» n SPIDFRX (MHz)
CLKAE Clock Mux
e I [ Jemmomm
PLL S
o USB (WHz)
ruswr | e >
—
PCLKI
SYSCL
sowmc Clockmur | O " 12C1 (kiz)
Hel
PLL4SCLK
»

USARTSE Clock Mux

PCLKZ [

> ]
> EAPBZ peripheral clocks (MHz)
o[ ]

APB2 timer clocks (MHz)
USART1 Clock Mux
PCLKZ
—

SYSCU
»

9- o USART1 (MHz)
9|:|r; USARTZ (MHz)

o USARTE (MHz)

28




=

e Peripheral parameters

o I
)

m S5TM32CubeMX 10_ADVANCE_TouchGFX.ioc: STM32FT46NGHyx 32F746GDISCOVERY

i
STM32 ﬁ File Window
CubeMX

Home 10_ADVANCE_TouchGFX.ioc - Pinout & Configuration GENERATE CODE

Pinout & Configuration Clock Configuration Project Manager

Additional Software v Pinout

Q o] SPI2 Mode and Configuration 1 Pinout view System view

Mode

Connectivity e Mode |FL|II-DupIex Master

@ CAN1

Reset Configuration

~ Basic Parameters
Frame Format Motorola
Data Size 4 Bits
First Bit MSB First
~ Clock Parameters
Prescaler (for Baud Rate) 2
Baud Rate 25.0 MBits/s
Clock Polarity (CPOL) Low
Clock Phase (CPHA) 1 Edge
~ Advanced Parameters
CRC Calculation Disabled

@ USART2 TFBGA216 (Top view)
@ USART3 NSSP Mode Enabled

s MNSS Signal Type Software r & ﬂ D I
ISR OTG FS

Ky 29
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@ UART4
@ UARTS
@ UARTT
@ UARTS




iddleware and software components parameters

/-

m S5TM32CubeMX 10_ADVANCE_TouchGFX.ioc: STM32FT46NGHyx 32F746GDISCOVERY

i
STM32 ﬁ File Window
CubeMX

Home 10_ADVANCE_TouchGFX.ioc - Pinout & Configuration GENERATE CODE

Pinout & Configuration Clock Configuration Project Manager

Additional Software v Pinout

FREERTOS Mode and Configuration : i Pinout view System view

Interface [CMSIS_V1 v]

System Core

Analo
°
Timers Reset Configuration

Connectivity

@ T nd
Multimedia ® Config parameter:

Security

Computing
~ Kernel settings
Middleware USE_PREEMPTION Enabled
N CPU_CLOCK_HZ SystemCoreClock
TICK_RATE_HZ 1000
FATFS MAX_PRIORITIES 7
MINIMAL_STACK_SIZE 128 Words
Vo MAX_TASK_NAME_LEN 16
LBIPEG USE_16_BIT TICKS Disabled
IDLE_SHOULD_YIELD Enabled
USE_MUTEXES Enabled
USE_RECURSIVE_MUTEXES Enabled TFBGA216 (Top view)
USE_COUNTING_SEMAPHOR. .. Enabled
QUEUE_REGISTRY_SIZE 8 ~ s :
USE_APPLICATION_TASK_TAG Enabled L J DI

Ky 3
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m Embedded Software Packages Manager

Releases Information was last refreshed 1 days ago.

&7 STMicroelectronics

STM32Cube MCU Packages and embedded software packs releases

|| Staws |

>

DSPDEMO_Pack

X-CUBE-AI

Artificial Intelligence

Artificial Intelligence (Size - 23 42 MB)

Details

Available Version

[ Software Packs Component Selector

Packs
= % & >
Pack | Bund / Component [Siatus | Verson | Sobcton |-

» STMicroelectronics. DSPDEMO_Pack 1.04

~ STMicroelectronics X-CUBE-Al

igence X-CUBE-AI S 520

Release version - 5.2.0
Release information :
hat's new in this release:

added support for relocatable binary model
TFLite and Keras importers are now fully based on TensorFlow 2.3

up-to Keras version 2.4.0 model can be imported

Download and install

existing Expansion Package...

) /4
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rtificial Intelligence Pack version 5.2.0 for STM32 Cortex M7, M4 and M33 MCUs

SystemPerformance

ligence Application

Application
STMicroelectronics X-CUBE-ALGOBUILD

>
>
> STMicroelectronics. X-CUBE-BLE1
> STMicreelectronics. X-CUBE-BLE2
>

Component dependencies

~ Component Core (from bundle Arfific

All conditions are solved.

.and select components to add to your project

sTm32cubenx [

(& sTM32CubebX UL

Wireless BlueNRG-2

Device BLE2_Applications

Preview STM32CubeMX / Edit Tabs

¥ [Mode] Wireless BlueNRG-2

Configuration

Parameter Settings

b O X

* [Mode] Device BLE2_Applications
v Basic Parameters

HCI_READ_PACKET SIZE 128
HCI_MAX_PAYLOAD_SIZE 128
HCI_READ_PACKET_NUM_MAX 10

O r v Log & Debug
BLE2_DEBUG

PRINT_CSV_FORMAT

BLUENRG2_DEBUG 0: No debug message

 Connection Parameters (for expert users)
Scan Interval (SCAN_P) 16384

0: No debug message

0: cov format message print disabled v

Build your own Expansion Package
with STM32PackCreator
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CODE

X Code generation

m S5TM32CubeMX Untitled: STM32F746NGHx 32F746GDISCOVERY O *

oy x Gj

Pinout & Configuration Clock Configuration Project Manager

Project Settings .

Project Name S I M 3 2
Project Location

ot [ oons ube

Application Structure

STM32~$ File Window Help
CubeMX

|Elasic ~ | [ Do not generate the main()

Toolchain Folder Location
|C:\Temp‘\

Toolchain / IDE g IAR
[Erarvs ~[EWARM Vs U—
¢Linker Settings EWARM V7 SYSTEMS

Minimum Heap Size MOK-ARM W4
Minimum Stack Size 0x400
t 0 IVDK-ARM V5

STM32CubelDE

~Mcu and Firmware Package
Mcu Reference SW4STM32 a r m K E | I_

[STM32F746NGHx
TrueSTUDIO
Firmware Package Name and Version

[5TM32Cube FW_F7 VA.15.0 Makefile

Code Generator

Advanced Settings

Use Default Firmware Location

Ky 32
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i p

Power consumption calculator

m 5TM32CubeMX 10_ADVANCE_TouchGFX.ioc®: STM32F746MGHx 32F746GDISCOVERY — O *
E . .
s> @ File Window Help n (> " 4 }q
CubeMX
10_ADVANCE_TouchGFX.ioc - Tools GENERATE CODE
Pinout & Configuration Clock Configuration Project Manager
v Power
STM32FT46MNGHx > ) Step Sequence
s s« BB § 20
TA 25°C FVDD 3.3V >
Sequence Table
Alkalne(C LR14) 1) Lo ] i ] i Rarcesca CPU/BLS Frea | Clock Cong | Peripherals | Step Curent
Scale1-High SRAM/FLAS... 216 MHz HSE PLL ADC3 CRC D... 163.5 mA 1ms
Change E— 2 STOP_NM (M. 3,3 No Scale n/a 0Hz Regulator_LP ___ WDG 270.25 pA 1 ms
*
inout
Peripherals Selection™
Powsr s ek | [ Femeherals
. O Apct
Power Scaie Soale High . ] apcz
"  Petch [ - P | 8 avcy
Memory Fetch Type SAANT LASH-ARTLI Cache/RLGON = EpsnAM []isplay Selec[ion
Vap Bushatrix .
P cam Select your Preferred Display |Plot: All Steps ~ | o
O canz
oo cEC Consumption Profile by Step
CPU Fragquency [ere wne " :::';D
[ oac < 150 1
O oura — :
[ ouT4+0uT2 = 125 RN
Chock Configurason |--- : w ] ourz g 100
gk Soures Fragusncy | " - [E=V] 'Q_ 75
v DAY =
Optianal Settings ——————————————| [11_stream Z 50 2:5TOFNM
Stes Duration 1 B - O 2_streams g o5 l
e — [ 3_streams U
Asdtiznal Cansumpsos e ~| | ] 4 streams (i
P— [ &_streams 0.0 0.1 0.2 (=] 0.4 0.5 0.6 0.7 0.8 L] 1.0 11 1.2 SIREY 14 i, 1.6 1.7 1.8 19 2.0 2.1
Step Consumpton 155 e Time (ms)
\Withost Pariharals 108 mé | [ #_streams z Ti
Pargheran Pt EEETA A 1T mA D BT AT R —1dd by Step = Average CU”E”t|
Ta Max ") [ 1_stream . -
e M streams Sequence Time/ TaMax 2ms/89.35°C Average Consumption 81.89 mA
Battery Life Estimation 4 days, 5 hours Average DMIPS 462.24 DMIPS
E

Lys
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STM32CubeMX repository

[0 STMEIC A Lttt STMZZFTAEN G 3FTLGSDISCOVERY

31!",*':‘“ File Window Hep
CubeMx

Pre

cjot Manager . 1. STM32CubeMX grabs necessary peripheral drivers
based on your pinout/peripheral configuration from
STM32Cube MCU Package in STM32CubeMX
Repository

C.\Temp Browss

Cade Gensratar

Avanced Szings [T

8 Uze Defaut Fimmware Location

After pressing “GENERATE CODE”:

GENERATE CODE

2. STM32CubeMX grabs necessary middleware based on
your middleware configuration from STM32Cube MCU
Package in STM32CubeMX repository

3. Generate IDE project

Releases Information was last refreshed less than one hour ago.

e | STM32CubeMX IDE

& “|  Repository Project

STVS2CUBE MCLEPREkages | STMicroelectronics

Installed Version | Available Version

¥ STM32FT

[} STM32Cube MCU Package for STM32F7 Series 1.15.0 115.0
] STM32Cube MCU Package for STM32F7 Series 1.14.0 1.14.0
[m] STM32Cube MCU Package for STM32F7 Series (Size : 584 MB) 112.0
[m] STM32Cube MCU Package for STM32F7 Series (Size : 569 MB) 1.11.0

| —

Lys
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Lreusemmgs  tnca e | o o v
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MCU/MPU selection for Al application

[ New Project from a MCU/MPU X
MCU/MPFU Selector
Features Block Diagram Docs & Resources Datasheet Buy Start Project
Core >
Series ? New multicore STM32MP1 Series
for Industrial and loT applications
Line > i
Package > ‘7—
STM3ZMP1
Other >
Advanced Graphic >
Al Summary
Artificial Intelligence
Minimum Ram: 44 50 KBytes C:A\00_myProjects\Al_ML_DL\Trials\HAR-CNM-Keras_model.h5
Enable Keras -
Minimum Flash: 775.52 KBytes
Model
Type
Model ist- 338 items Display similar items
Fish | RA | 10 | Frea |GPX_]CO| DOR |0E3 |Fit] HOP HAC] OS | A | PR R | SHA [rake]
. STM32F405... ST... Act... 4. WL 102019272 168..00 0O 0 O o o 0 o 0 o o 0 o *
Compression
¢y STM32F405... ST... Act...4.. LQF...102... 19251 168..00 0O 0 O o 0o 0 0 0 0O 0 0 ©
¢y STM3I2F405... ST.. Act.. 5. LQF...102..192..82 168..00 0 0 O o 0 0 0 0 0 0 0 O
_ _ ¢y STM32F405... ST... Act.. 5. LQF...102... 192.. 114 168...00 0 0 O o 0o 0 0 0 0O 0 0 ©0
. Peripheral - v ST Act 6 UF. 102192 140 168.00 0 0 0 0 0 0 0 0 0 0 0 O
STM32F40716
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Background of STM32CubelDE I

rueol ‘Y_I‘Eato\lic
True STUDIC)@f()l‘ STM32
N~
sTM32 NP
CubelDE
P -
sTM32 NI
CubeMX

Ky 37
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One tool for all your STM32 development I

Chipset / Board Code Validation
Configuration Development Debug

E‘ilo
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Free multi-platform development tool

STM3ICubeDE workspece - LADkcovers/Secimein.c - STM32CubeDE
Edit Source Refector Navigate Segrch Project Bun  Window Help

I R R R R R E R s R A cHleta e @ o
L Broject e =]

Outline T

[B) “mainc 13 [£] sm32da halmsp.c ;
&8

Pinout & Configuration Clock Configuration
Agditional Softwares

| . ey gt e
: . o ush hosth
& hizcl: o0

® hizcs
#®  hlcd: LCD_Hen

157 int madn{void)

o WEER CODE BES - & hospi- CEPL Hans
L) mzin.c Gystam O 1 ® sz Blockil - F
&1 stm32Hos_hal s ®  hes FlockE!
4] stenztbde e - o ®  hspiz: 1 Fand
= nalng
7] syscals < #  huart2 87T
ro Russ - n Flash int d the !
&1 s 4 SystemClack ©
Timer RaL_InIT): £+ WGP Iniivcid)

[E) symem_stmi2i
[£) vk bt <

[£1 uskh_cont.c
[€) usbh_platform.c

£43 W20 Initjunis

USER

ISEH COOF FHE

SystenClock_Config(

= ecllpse =l | o= Windows

Dala Direcker
Dver Samgling
Singla Sampls

» fabanced

Mullmedia
Secu
v
> € >
TP T O | B Analyzer = -
Lt Zal graph
A Hue dead code
Function Local ccat Tves Lucaticr It

Eclipse/GCC Based Free for Commercial Development Multi-OS Support
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Project management

Importer |OC Editor

'o o : st-community - Device Configuration Tool - STM32CubelDE -
& STM32CubelDE Home N ) )
File Edit Mevigste Search Project Run Window Help

- | B~ RSB D it~ - >t G- Ll i ] Quick Access| ;| 25 | (& |

[m]
®

Welcome to STM32CubelDE -

Start a project

£} Pinowr view Systam visw

Start new STM32 Import SW/ TS

Multimedia *

project project Secuity

ting »

Middlewara *

L cenpumian |
Tr u e ST U D I O _";'j""'b -. .‘ Parameter Settings =

—
FEG
— . [contigure the b -
I . Host Conngurstion ] i
USEH_MAX_NUM... 2
USBH_MAX_NUM... 2 O/ o =l = &l

USEH_MAX_NUML.. 1

| €] ush_heste F7
SW4S I M32 B 76 if (UsBH_Init(8hUsbHostHS, USBH UserProcess, HOST_HS) != USBH OK) n
& 7 {
. Error_Handler();

}
if (USBH_RegisterClass(8hUsbHostHS, USBH_CDC_CLASS) ! USBH OK)
{

Error_Handler();
1

Lys
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Code editor — navigation

Include Browser

Call Hierarchy

GlobalTypeDef *USBx, uwintB_t *src, uint_t

BSP LED Tnit(lFDI).

BSP_LED_Init(LED2)%
BSP_LED_Init({LED3);

Include Browser 3 p{u. .stntnl-,-pruef
Files included by 'main.c(/F746-DISCO-HID/Src)' - in workspace FE s BASE - (vineaz Tiusex;

It *pSre = {uint32_t *)sre;
uint3z_t count3zb, 13

BSP_LED_Inf
— = |void SMUSVEGEE:(Led TypeDef Led) . w
v [h], main.h 1|20 Calt Hierarchy 13 Lo R|peez B - = 0
GPIO_InitTypeDef gpio_init_structure; “ @ stm32 T halh Callers of USB_WritePacket(USB_OTG_GlobalTypeD: int2_t *, uint8_t, uint16_t, uint8 t) - /F746-DISCO-TEST/Drivers/S

v ®, USB WritePacket(USE_OTG_GlobalTypeDef *, uint8_t %, uint2_t, uint16_t, uint8 t) - HAL StatusTypeDef

if (Led <= LED4) L) @& stm32fTo_hal_conf.h v ®} PCD_WriteEmptyTxFifo(PCD_HandleTypeDef *, uint32 t) : HAL StatusTypeDef
~ @, HAL_PCD_IRQHandler(PCD_HandleTypeDef ) : void
/* Configure the GPIO_ » IE& stm32fToc_hal_rcc.h ® OTG_FS IRQHandler() : void
! E . v @, USB_EPStartXfer(USB_OTG_GlobalTypeDef *, USB_OTG_EPTypeDef *, uint?_t)
gpio_init_structure. Pl; = GPIO_PIN[Led]; b @\. stm32f 7o _hal_exdih ~ @, HAL_PCD_EP Receive(PCD_HandleTypeDef *, uintd_t, Lint®_t %, uint32.1):
10_1n1t_structure,MU e = GPIO_MODE_OUTPUT_PP; H © USBD_LL_PrepareReceive(USBD_HandleTypeDef *, uint8_t, uint8_t *, uint16.t) : US

ggio_init_structure, Pull = GPIO_PULLUP; ? @\- stm32f7oc_hal_gpio.h v @, HAL_PCD_EP_Transmit(PCD_HandleTypeDef *, uintd_t, uints_t *, uint32_t)
gpio_init_structure.Speed = GPIO_SPEED_HIGH; 3 @& stm32fToc_hal_dma.h ® USBD_LL_Transmit(USBD_HandleTypeDef *, uintd_t, uintd_t *, uint16_t)

® USE_HC StartXfer(USB_OTG_GlobalTypeDef *, USB_OTG_HCTypeDef *, uint2 1) -

StatusTypeDef

» [nl <tm32fTer hal corexh

Brace Navigation

294 /* Check the parameters */ . . ] Explore Macro B ion - 2 step(s)
295 assert_param{I5_OPTIONBYTE(pOBInit->OptionType)); . UART_HandleTypeDef huart2;
Sae — - #define USB_OTG_FS ((USB_OTG GlobalTypeDef *) USB_OTG_FS PERIPH_BASE)
207 /* Write protection configuration */ Original | |Ftu Expanded —
295 if((pOBInit-»>OptionType & OPTIONBYTE_WRP) == OPTIONBYTE_WRP) 156076, FS L ((USE_OTG GlobalTypeDef ¥) Bx500008080L] ] : 12 Type Hierarchy 3 o B ¢ > &85
»' i ) ] =2 UART HandleTypeDef
88 assert_param(IS_WRPSTATE(pOBInit->WRPState)); v @, _UART HandleTypeDef ¥ UART HandleTypeDel LR e
a1 if(pOBInit->WRPState == OB_WRPSTATE_ENABLE) Explore Macro B ion - 2 step(s) T UART HandieTypeDel [ o ——— - =
82 #define USB_OTG_FS ((USB_OTG_GlobalTypeDef *) USB_OTG_FS_PERIPH_BASE) & Yancen G
83 /*Enable of Write protection on the selected Sector*/ . Sarop Cocke
84 status = FLASH_OB_EnableWRP(pOBInit->WRPSector); Original | |Efpaﬂ5'°ﬂ#1 of 2 - igstabe s vol
85 } 1 USB_OTG_FS 1 ((USB_OTG_GlobalTypeDef *) USB_OTG_FS_PERIPH BASE) | © hdman:: DM
© hdmatx: DML
@6 else |
87 I = - p— o Init: UART
o8 /*Disable of Write protection on the selected Sector®/ E‘:F'.' - ~Zstepl) 21 metonces L
89 status = FLASH_DB_DisableWRP (pOBInit->WRPSector); #define USB_OTG_FS_PERIPH_BASE 8x58808860UL © Lock:HAL LockT
: o Mask: uint16t - _|
1€ }l} Expansi..#1 of 2 | |Fu|\y Expanded o pRABUIPY uint? UART_HandleTypeDef
?2 = L 1USB_OTG Fsll—ﬁ 1 ((USB_OTG_GloballypeDef *) Bx58808888UL) | o pTEuPE S N R S

) /4 “

life.augmented



Open Resource

[ maes [5 maen D seaet o= [I Open Resource [m] x
2L /* Includes - § Fila Suarch| 57 C/C+- Smurch
22 Winclude "nai Fitdet =
© vinclude "o device " 3 SN T e Enter resource name prefix, path prefix or pattem (7, * or camel casel: -
: = sty nd | s sersiive [rhal_uart

te| 55 Outline 1

Includes —----mmmmmmm e

#include “ste32fTu_hal k'

Matching items:

Uz deviceh T
o - - : s.;,c,g'}? okspace [ ] stm32f7¢_hal_uart.c - F746-DISCO-TEST/Drivers/STM32F Tioc HAL _Driver/Src
¥ SystemClack Cantigh . s Drvers €] stm32f70c_hal uart.h - F746-DISCO-TEST/Driv

45 WH_GPIQ it voicl) :

J v L [€] stm32F70c_hal_uart_ex.c - F746-DISCO-TEST/Drivers,
o+ M USART2_IART Initfveic) e

i Sid Mite Tha C/Ces Smarch oy pl [€] stm32f7ac_hal_uart_ex.h - F746-DISCO-TEST/Dri
®  mainfvoid) : int MO 5 ot stovic Scope [ STHZIFT, T

8 SystamCiack Cantegives) : - depoce  CSelected o ’-, i

8t X _USARTZ_UART it [voic) d i Wifdef  cplusplus — 'v [E #midTdech

® ® MI_GPYO Initfvsic]) : void extern L7 5

b o 1B Sdefre MUK PRICEITS & (ol CMT umen 4 Bite i the Prinrity Levels &/
®  Emor Handler{veid) : vaid @
A t_failed[uint 7, uint=2 £ : void

5 reide
[ STMEM Mo HAL_Drver

w [ FRAE-DISCO-TES Tine (12
@ 5 MuP1-RIE

2 #include “ushd_def R (£ £ NVIE. BusFaul_ROpetroee Dol faise talse o fabe false
N w2 20 MVIE. DetnsgMeriter JROn=ts alsefals b talset talse
:Tasks b Ed [8) startup_stm32fTd6nghxs 57 [£) usbd_conf.c 57 EF Minimap 52 [5] startup_stm32Tdénghes 53
items
258 #else —
Descripti R Path Locat . y = - — 1 movs rl, #8
srpon ouee : oeanen LoopFillZerob B8 oid HAL_PCD ResumeCallback(PCD .
FIXME in 2.1, make these not overlap differently with jclsh  /CIDE-FT46-DISCO-.. line 89 dr r3, = N 3 pendif g AL Prh REGISTER O 82 b LoopCopyDataInit
EYEe e G0 Torce e TnCrons of SO o JCIDE-FI46-DISCO-... line 344 cmp r~2J r oo 01 - - - =
FIXME put this back when we have more bitsin 21 SDL_haptic.\g /CIDE-F46-DISCO-... line 174 317 okmanks b .y 24 CopyDataInit:
B B bee  FillZerdl (2 P
FIXME SDL_PACKEDORDER_*, so we can simplify SDL_... SDL_pixels.h /CIDE-F746-DISCO- line 90 5 \\ dr r3, = sidata
FIXME these have side effects, You probably shouldn't... SDL_stdinc.h [l /CIDE-F746-DISCO- ... line 343 Description - - dr r3, [r3, ri]
FIXME what dh PSP do for fil te } N
e T bl SystemInit| .global g_pfaVectors esume ( (USBD_HandleTyp tr r3, [re, ri]
TODO, WinRT: consider using_itoa 4 ant order, low b pFi : adds rl, rl, #4
TODQ, WinRT: consider using _ltoa_{# * L make these o ith [ ———— USBD_StatusTypeDed USBD LL D, 0 HandleTf—— .
TODO, WinRT: consider using_striwi] © TR 3| startup rong USBD_StatusTypeDef USBD LL_DevConnected(USED_Hand [© 52 LoopCopyDatalnit:
TODO, WinRT: consider using _ultoa, 44 .syntax unifie] UsBD_ ypeDef USHD L ¢ (USBD HandleTy| 0t 0oy e ldr re, =_sdata
TODO, WinfT: consider using sscan] O0_ARRAYDROER_MONE, .cpu cortex-mi| o HAL PCD_ResumeCallback(PCD_HendleTyp emFrequency varil ldr r3, =_edata
TODO Delete queue. How to do it in 0L ARRAVORDER_ACH, -fpu softvfp Systeminit{void] adds r2, r@, rl
TODO include/SDL_stdinc.hi174: SOL_ARRAYOADER_RGHA, .
TODO includeSDL svinc il 7 e i thusb cmp r2, r3 .
ol _ARRAVGHOER_BG, bcc  CopyDataInit
XXX Should be set to 000  ARRAVOROER_BGRA, .global g pfnVectors ldr r2, =_sbss
99 0L ARRAYORDER i 193
" S0t _ARRAYORDER_ABG -global Default_Handler b LoopFillZercbss
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Code editor — writing

Auto-Complete Syntax Highlight

2 ushd descc 31 =/ [@ *mainc 2 ﬂg—vold sttemclock COH‘F]E(VOldJ
#if defined { _ICCARM_ ) /= 18R Conpiler */ - 97 /= USER CODE BEGIN 2 */ 118 RCC OscInitTypeDef RCC OscInitStruct = {8};
Apragma data_alignment-4 |2/ 95 HAL_GPIO | 119 _r'incc_c TATtTypeDet RCC CIRINTTStruct = {@};
ndif (* defined ICCARM_ ) */ EER 2 = - : : : : _ .
USE standard de tar. */ 106 77T e HAL_GPIO_Delnit(GPIO_TypeDef * GPIOx, uint32._t GPIO_Pin) : void 120 RCC_PeriphCLKInitTypeDef PeriphclkTnitstruct = (0}
. ALIGN_BEGIN uints t USED, DeviceDesc[USE_LEN_DEV DESC] _ ALTIGN_END = 181 Infiniq @ HAL_GPIO_EXTI_Callback({uint16_t GPIO_Pin) : void 1998  Configure the main internal regulator output voltage
Yz, 182/ USER Cd e HAL_GPIO_EXTI_IRGHandler(uint16_t GPIO_Pin) : void 123 :
o T e L 1y igi ‘E"‘ﬂe (1| & HAL GPIO Init{GPIO_TypeDef * GPIOx, GPIO_InitTypeDef ~ GPIC Init) : void 124 __HAL_RCC_PHR_CLK_ENABLE();
oL, a5 s« user | ® HAL_GPIO_LockPin(GPIO_TypeDef * GPIOx, uint16_t GPIO_Pin] : HAL Statul 125 HAL_PWR_VOLTAGESCALING_CONFIG(PHR_REGULATOR_VOLTAGE_SCALE3);
i ‘ . . . . 1268 Initializes the CPU, AHB and APB busses clocks
1086 ® HAL_GPI0O_ReadPin(GPIO_TypeDef * GPIOx, wint16_t GPIO_Pin) : GPIO_Ping 127 ey
= . il /% USER| @ HAL_GPIC_TogglePin(GPIC_TypeDef * GPIOx, uint16_t GPIO_Pin) : void 128 ROC_OscInitstruct.@ggillaforTupe = RCC_OSCILLATORTYPE_HSI|RCC_OSCILLAT
aa, f*bedusa */ — : . — . — - -
wendif /* (US3D_LPM_EWABLED == 1) */ igg — @ HAL_GPIO_WritePin(GPIO_TypeDef * GPIOx, uint16_t GPIO_Pin, GPIO_PinSt 129 R((,USCI"}tStFUCt-HSEStEtE = RCC_HSE_ON;
Bx02, ) o e 3 ® # HAL GPIO_MODULE_ENABLED 130 RCC OscInitStruct.HSIState = RCC_HSI ON;
e, L0 =t 131 RCC_OscInitStruct.HSICalibrationValue = RCC_HSICALIBRATION_DEFAULT;
g L 132 RCC_OscInitStruct.PLL.PLLState = RCC_PLL_ON;
s o/ L
USa Hax_EPS_STZE, ﬁ; 135 RCC OscInitStruct.PLL.PLLSource = RCC_PLUSOURCE HSE;
LO3YTE(USEDVID) , < > 134 RCC_OscInitStruct.PLL.PLLM = 15;
HIBYTE(USBO_VID) , 114 Pracs “Ctrl=Snace’ to chow Temnlate 135 RCC_OscInitStruct.PLL.PLLN = 144;

Block Select Code Style

E0 Compare (F746-DISCO-TEST/Sre/main.c’ - 'FT46-DISCO-TEST-2/Sre/main.c’) 13 = O [ Preferences [ ”
[¢] € Compare 21 C Compare (Cannot Compare Structures) GPIO_PIN1);
08 StartDefaultTask " format Formatter aw - -
o SystemClock_Confi L
u sl ¥ CiCes Configure Progect Specific Settings...
S cmsis_osh v Code Style S e e e
e fatfs.h Active profile:
B0 ush deviceh 2 Editor K&R [built-in] Edit. Remove
2 C Compare Viewer +
M Bl [ e <l 4 2 40 @ MASELL)
F746-DISCO-TEST/Src/main.c F746-DISCO-TEST-2/Src/main.c GPIO_PIN1);
2 20 D GPIO_PIN2); =
21 /* Includes 21/* Includes -- gl = o ¢ the code formatter preview
22 #include "main.h" 22 #include "main.h | GPIO_PIN3); y
23Finclude "usb device.h” 23%include "cmsis 0s.h" .
X h.
24 24 #include "fatfs h" finclude <math.hs
25 /* Private includes 25 #include “usb host.h” .
26 /* USER CODE BEGIN Includes 2 class Point {
27 27 /* Private includes ------------ s LE */ public:
§§ /* USER CODE END Includes */ ;Z /* USER COl EGIN Includes */ while (1) Pnint(du:l(.i; x;lt:?ulgle ¥l ot
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T Build tools

Build Analyzer

Static Stack Analyzer Headless Build

s Build Analyzer &% | == Static Stack Analyzer 4" Search g Build Ar == Static Stack Analyzer £3 S
F769-DISCO-ITCM.elf - /F769-DISCO-ITCM/Debug - May 10, 2019 3:28:29 PM F769-DISCO-ITCM.elf - /F769-DISCO-ITCM/Debug - May 10, 2019 3:28:29 PM
Memeory Regions  Memory Details List Call graph
Region Stert address  End address  Size Free Used Usage (%) Hide dead code
(BEFLASH 008000000  (x0B200000 2048KB 2043.22KB 478KB 0.23% |
B RAM 0x20000000  0x20080000 512KB  51045KB  1.55KB  0.30% Function L. Type Location Info Jen k| ns Hudson
B8 TCMRAM  0x00000000  0xDDD04000 16 KB 1548 KB 528 B I 3.22% ® SystemClock_Config 28 STATIC  main.c:108
@ NVIC_EncodePriority 40 STATIC  core_cm7.h:2071
@ HAL_RCC_GetSysClockFreq 40 STATIC  stm32fTwx_hal_rcc.c:382
@ HAL_NVIC_SetPriority 32 STATIC  stm32fTwe_hal_cortex.c163
@ .
B Build Analyzer 33 | == Static Stack Analyzer 4 Search HAL_RCC_O;(C.nnflg 32 STATIC  stm32fTxx_hal_rec.c:344
@ _ NVIC_SetPricrityGrouping 24 STATIC  core_cm7.h:1863
F769-DISCO-ITCM.elf - /F769-DISCO-ITCM/Debug - May 10, 2019 3:28:29 PM @ HAL_RCC_ClockConfig 24 STATIC  stm32fTohal_rec.c:703
© HAL InitTick 16 STATIC  stm32fTix hal.c:231

Memory Regions ]

- Continuous Integration

|ing Build Analyzer | == Static Stack Analyzer i3 | 4 Search

Mame Run addres;(\fMA] Load address (LMA)  Size
B ITCMRAM 000000000 16 KB F769-DISCO-ITCM.elf - /F769-DISCO-ITCM/Debug - May 10, 2019 3:28:29 PM
B .itcmram 000000000 (0800110 528B List Call graph
# FLASH 008000000 2048 KB . . . .
B temam 000000000 bosootioe 288 . «  Build project without opening IDE
B .isr_vector 008000000 008000000 &0 B Function Depth  Max cost Local cost  Type  Location
B et 0x0800003c (reDBO0003C 416 KB s LoopFillZerobss 7 208 0
= .rodata 00800100 (0800100 168 @ SysTick_Handler 0 8 8 STATIC stm32f7ocit.c:182 -
5 .ARM 0x0200100 0x0B0010F0 2B © MMI_Handler 0 4 4 STATIC stm32foc_it.c:70 NO GUl Shown but bLHld SyStem
E .preinit_array Ox0B0010F8 (e030010F8 0B @ UsageFault_Handler 0 4 4 STATIC stm32fTeit.c:128 .
5 init_array 0x080010f8 0x080010F8 4B @ PendSV_Handler 0 4 4 STATIC stm32fTicc it.c:169 becomes actlve
% fini_array 008001 0fc 020010 AB @ HardFault_Handler 0 4 4 STATIC stm32fio_it.c:83
5 .dat; 0x20000000 0%02001100 12B @ HAL IncTick 0 4 4 STATIC stm32fToc_hal.c:290
+ B RAM 0x20000000 512 KB @ SVC_Handler 0 4 4 STATIC stm32fTejt.c:143
— 0000000 [B00 @ DebugMon_Handler 0 4 4 STATIC stm32fTiecit.ci136 H
E .E::a xOOOODOc e ;;S @ MemManage_Handler 0 4 4 STATIC stm32fTecit.c:08 ° Supported for makeflle and
_ : @ BusFault_Handler 0 4 4 STATIC stm32fiecit.c:113 H
I user.hsp_stack 0200000 15K B Recrimde 0 0 : managed projects
ECHr o 0 o

,l 44
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Debugger

Live expressions

SWV

= Main Debugger| Startup | B - Source | [] Comm
E g9 p| s

Debug probe | SEGGER J-LINK
GDB Conne

SEGGER J-LINK
® Autostart|5T.| INK (DpenOCD)

() Connect to remote GDB server  Port number

GDB Server Cornmand Line Options

& Live Expressions 57

Expression Type Value

= uwTick volatile uint32_t 1603
cp Add new expression

=]
[ SWV Statistical Profiling &2 . @
Function Samples. Start address  Size E
k() 17584 08001939 0x30
prdnitiliseT askLists) 16454 0@002bad  Owd |
prvidleTask() 11852 0x8002b11 0x24 L4
vApplicationTickHook() 11692 08001909 030
prvCheckTasksWaitingT... 1061 QE002cST 096
VTaskMissedYield) 779%| w SWV Data Trace Timeline Graph 23 @ O il s[@x%x =0
TM_Out)) 0.16%}
ts_formatstring) 0.16%) — accel[zaxis] — accel[xis] — accel[yAxis]
swPrint() 0.14%] 60
\ToskSwitchContet)  040%) 0
ts_itoa() 0.05% -\
vPortExitCritical() 0.04% %0 0
Overflow packets: 10068 PC Sam
20
0
40
95 10 105 m 15 12 125 13 135

Integrated UART Terminal

Remote Debug

RTOS aware Debug

[ Select Remote Connection X
Connection Type: | Serial Port ~

Connection name: | F746-DISCO-VirtualCom  ~ | | New...

TCP/IP ST-LINK

N
ST(;'\L,.IS(EBE’ 4'." GDB Server

Encoding: jewindows:950 | E] Console 32

|I F746-DISCO-VirtualCom (CONNECTED)
LD1: 1

LD1:
LD1:
LDL:
LD1:
LD1:
LD1:
LD1:

@ = @ e @ e @

USB
]

JTAG/SWD# ==

[ Show View o X
[ type fitter text
(= Device € Teol -
v (= FreeRTOS
&8 FreeRTOS Queues
&9 FreeRTOS Semaphores Fl’eeRTOS

&2 FreeRTOS Task List

&R FreeRTOS Timers
e
(= Make
(= Remote Systems
= SWv

(= Team .

o Thvesdt Thread X Microsoft Azure

ThreadX Event Flags
&8 Thread Memory Block Pools
&9 ThreadX Memory Byte Pools v

Open Cancel

Lys
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STM32CubeProgrammer

STM32 .

CubeProgrammer



From ST-LINK Utility to STM32CubeProgrammer

ST-Link Utility STM32CubeProgrammer

U, STM32 ST-LINK Utility - o X
File Edit View Target ST-LINK EdernalLoader Help - .
. , “RO@yY x £
7 = — LA
Hd 8422 B i Y/
Memory display Device STM32F 74x/F75x Memory & File edit
Address: [0x08004000 | Sz= | 0xIDW0C | Datawidth: [32bts | DeviceD | O
RevisionID  RevZ Device memory | ©
Flash size 1MBytes
Device Memory @ 008004000 :  Binary File [LiveUpdate
Target memory, Address range: [0x08004000 0x0802110C] Addr.. | 0x08000000 Data wi.. | 32-bit
Address [ 4 [2 Jc [ ascn -
0408004000 480340F8  FTFDZI0A BDFEBB3D 40023830 7@ .H.!7M=17708.@ Addres 0 4 é < .
= = ool = T 0x08000000 20000A88 080001DD 080047EF 08003829 = V...
0x08004020 46932488 2288880 17CBEB04 63C3468A %7 E%h 0x08000010 080047ED 08000009 08004CAD 00000000 1G.......
508004030 UEBE21G  FIC359CA | 442BAN0B  MTOFAM  MIFNTLC+D.IpD 0x08000020 00000000 00000000 00000000  080047F3
0x08004040 Q701041F  12CBEBD? | 400EFB4D  13CBEBOT | ...27n.@7.@.7 0x08000030 08000F77 00000000 080047F1 080047F5 w.......A
008004050 TODOFSDA  FO4FR219C | EBOIOCAC  F24014CB  M.p707.7.@7 0x08000040 080001F7 080001F7 080001F7 0B000IF7 +.
008004060 91027107 11CBEBOC | COOOFBDS 20002588  |.q.27.7%.7%.77%. 0x08000050 080001F7 080001F7 080001F7 O0BO001F7 =.
0<08004070 CODOFBCD | EBOS26AD  |FEDCISCB  EBOSCOOC | 72.77&.7.70.2.7 0x08000060 080001F7 080001F7 080001F7 080001F7 .
CASREED SCC16Ch R (10G3 O | ER 00D TR FSDDOSDCHY - 27. L. 3 0x08000070 080001F7 080001F7 080001F7 080001F7 <.
008004030 SFOTCO00  |OBOTEAS  |BOOEFBAC [TOOOFEDS |.%.7HZ.L%. 72.p 0x08000080 080001F7 0B0001F7 0B0001F7 0BO00LF7 +.
008004040 CODCFSBA | GBFF46B2  |OTOAF3C7  EA4FMET  72.7%F h7..gDO? st ORI | | G | GITEE | e
008004080 F334E07  F4OT7002  |FE424CTO FEDICO02 . NXZp.7pLHZI
0x080000A0 080001F7 080001F7 080001F7 080001F7 +...+..
0x080040C0 FSDACO00  FBDCT008  |F3C8800C  |FIOB080A | 7.p7%. 7.7 - - - .
= e e o D e 0x080000B0  080001F7 080001F7 080001F7 080001F7 +...:..
0B00M0E0 FODT 00T TOOFEDS  ZDIOFDA X 7.7 7hp 0x080000C0  080001F7 080001F7 080001F7 080001F7 +...+..
00800400 FROASOFA  |FBOA2031  |EAAFIDIS  FESAXCO2 PPN M.007L.7 0x080000D0 080001F7 080001F7 0B000LF7 0BOOOIF7 +...+..
0x08004100 04122032 6203EA42  |3000FED9  ST18S91F 2 ..BLb70.0.Y.Q 0x080000E0  080001F7 080001F7 080001F7 080001F7 +...+..
¢
0x08004110 3030F894  030CEA43  |FBD4313 51132000  700C2..C7. .Q
0x08004120 2000F8D9 | F0235953 515303FF  |2000F8D9 7% SY#? .5Q7 Log Verbosity level
008004130 3014F8DA  FBDISIS3 (50032000  43A30C02  72.05Q7. W.NC . STM32CUbeProgrammer APT vi.4.0
0x0B004140 FeD9S193  |EODA3D0D 43222407  FED9SISA  7QM.07S"CQT N Nt eeC nasoeoss27867062620
008004150 58532000  FDIS0S0  |FEDA2000 | 50500024 SXPP?. 75.PP voltage : 3.21v
SWD freg : 4000 KHz
008004160 ODIOFSDA 2801838 |2804D03A  2802D03A | 7.7 (2 (:2.( Connect mode: Normal
Reset mode : Hardware reset
008004170 28030038 2807D036 | 2001D034  30CCFEDY  87.(67.(42 720 Device 1D : 0x443
008004180 EB0S25B0 | 22B41ICB  |585D2484  12CBEBOZ  7%.72.7"7S1X.7R. SPLOADTRG QPTION BYTES DATA ...
0x08004190 25E0F00S  E9DASOSD | EBDA3500  1AEBACB L TI%]P7LS5.7ML. ’;g‘g;“js 5 53{22‘725‘14
(x0BO041AD 5028F8BA 43454343 0000FED9  EA431CDB | 7(PCCEC?..2.C? UPLOADING
008004180 50434305  (000OFBD9  |F36FS881  SOB1D10A  .CCP?%.%e
P — Read progress:
0x080041C0 O000FEDY  102CFBDA  |FBD9S5081 59010000 |7
v 17:48:42 : Time elapsed during the read operation is: 00:00:00.007
< >
17:49:17 * ST-LINK SN : 066CFF 54555482785706 2820
17:¥233M23
onnected via SWD.
D Frequency
onnection mode : Normal,
17 : Debug in Low Power mode enabled.
17 Device ID:0x449
17:49:17 : Device flash Size : 1MBytes
17:49:17 : Device family :STM32F74x/F 75x
[Pebug in Low Power mode enabled. Device 1D:0x448 Core State ; Live Update Disabled

47
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N
sTM32 N
CubeProgrammer

All-in-one programmin

Intuitive GUI

(4] STM32CubePragrammer

o

M32
CubeProgramme
Memory & File edition

Device memory n file +

STLink Direct Support
(JTAG, SWD)

Address 0x08000000 > Size 0:400 Data width 32-bit

Address 0 4 8 5
0x08000000 20000C90 08001F09 08001EES 08001EE7
0x08000010 00000000 00000000 00000000 00000000
0x08000020 00000000 00000000 00000000 08001EEB
0x08000030 00000000 00000000 08001EED 08001EEF
0x08000040 0800133F 08001387 08001473 08001493
0x08000050 08001ACB 08001C3D 08001EAB 08001EB7
0x08000060 00000000 08001EF7 08001F35 08001F37
0x08000070 08001F39 08001F3B 08001F3D 08001F3F
0x08000080 08001F41 08001F43 08001F45 08001F47
0x08000090 00000000 08001F49 08001F48 08001F4D
0x080000A0 08001F4F 08001F51 08001F53 08001F55

ASCIL

Verbosity level

Option Bytes
Program & Upload

Internal/External
Flash Services

1 2

T Connect mode: Hot Plu
48 : Reset mode : Hardware reset

: Device ID : Ox466
: UPLOADING OPTION BYTES DATA ...

: Bank : Ox00
Address _: 0x40022020
: Size : 32 Bytes
: Bank : OXOL
Address : 0x40022080
: Size : 16 Bytes
: UPLOADING ...
: Size : 1024 Bytes
9 : Address : 0x8000000

11:08:49 :

Read progress:

11:08:49 : Time elapsed during the read operation is: 00:00:00.009

Command Line Interface

for Scripting

life.augmented

g software tool

Multi-platform
(Windows, Linux, macOS)

Automatic Mode

Bootloader Interface Support
(USB, UART, SPI, 12C, CAN)

API DLL
for Custom Integration

Trusted Package Creator
(secure programming)

48



From ST-Link V2 to STLIink-V3

ST-Link V2 STLIink-V3

STLINK-V3MODS

ST-LINK/V2-1SOL

STLINK-V3SET

7

49
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STLink-V3 debugger / programmer

(RRUT uum_g_uw

Compact (vaminy or On-board (vamobps)

Ly
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STM32CubeMonitor

STM3? ‘

CubeMonitor




STM32CubeMonitor overview

-
sTm32 NI :

Monitoring application variables during runtime

Non-intrusive tool to follow application behavior without
interruption.
Real-time analysis to finetune application configuration.

CubeMonitor

" {) |
 A—

Drag & drop creation of dashboard Ul

Large choice of graphical components (gauges, bar graphs,
plots...)

Customize settings. No need for programming.

Direct support of the Node-RED® open community.

Graphical visualization on any display

Multi-OS tool: direct support of PC, tablets and smartphones.
Remote monitoring.

Lys
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S h Graphical custom data visualization

CubeMonitor

Design mode to create Dashboard mode to visualize

Build and edit the logical data flow and graphical Use the monitoring Ul built previously and
rendering of the custom monitoring UI. visualize locally or remotely.

Ty | ” s
cquisition
"
ST ﬁ £ DAZHRCASD =
Gubils = o=
g Civerees Futii Proksss Hid: Wil +||= i W 2

Control a  Chart

~ subfiows

aaaaaa

'Halls Warld
15| aTART . W) 185 M)
i CLEAR GRAPHS
44473
o - : - o wits 100000
- | Gauges
iz THIEF

O | s TR 2 TEEEE wuman I START ACQUISITION g_counterLong
BT o o

—

=150
sl . =" counterShort (1 show Points EXnD
[ Protmpetrie —— =
outpat el e E
o =
D [ = 71
= _—‘\\_‘_— - =
e < = Time (s)
I zxpane [T E @ g_syncTesiShort @ g_counter1 ® g_co @ g_counterFloat
= ] terLong ® g_counterShort ® g_syncTesiL
e =

Import data __.

53



sz B Remote monitoring

CubeMonitor

NEYVERS o] ololg el MtV iR {e]¢nsl1M | Dynamic layout of dashboard Ul on
displays PCs, tablets, smartphones.

slerplericre stz ielole (HHS[Helg Ml | Monitor across a network with a
web server technology web browser

User
Application

STLink probe Gateway Dashboard

54
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STM32CubeMonitor-Power

STM3?2 ‘

CubeMonitor-Power



sz U STM32CubeMonitor-Power

CubeMonitor-Power

STM32CubeMonPwr X-NUCLEO-LPMO1A

56
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stz W STM32 power profiling

CubeMonitor-Power

Ultra-Low-Power Consumption Measurements

*  Supply target board from 1.8V to 3.3V

+  Dynamic current from 100 nAto 50 mA (100 dB)
+  Static current from 1 nAto 200 mA

* Accuracy approximately 2%

Intuitive User Experience

Two operating modes (stand-alone or PC-COI’]tI’O”ed)

Graphical PC application (reference: STM32CuU beMon Pwr)

Official EEMBC Energy Monitor v2.0
Direct computation of ULPMark scores EM-
EBC

57

life.augmented



STM32CubeMonitor-RF

STM3?2 ‘

CubeMonitor-RF




STM32CubeMonitor-RF

A software tool allowing to test the radio performances of STM32WB MCUs for

BLE and 802.15.4 technologies

EJ sTM32CubeMonitor-RF

€3 Bluetooth |5

TTTTTT

|s=liiE) Eg

Test protocol sequences

Configure static / dynamic beacons

Manage Over the Air (OTA) file transfer
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STM32CubeMonitor-UCPD

STM3? .

CubeMonitor-UCPD




STM32CubeMonitor-UCPD

Monitoring and configuring tool for USB Type-C™ and
USB Power Delivery applications using STM32 microcontroller

oY = o

Support of USB Type-C™ 1.2 and
USB PD 2.0/3.0

Port configuration pane for PD setting, VDM,
SOP, Source and Sink Capabilities

Port communication pane for VBUS and IBUS
monitoring, distant port capabilities,
message selector, and real-time traces

61
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Key takeaways

. 5«\\ ‘\'&\\\W W‘
\o((f'l\ \\k\\“

\%« m‘ -
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lterative development process

Configuration » Development Monitor

N -
sTM32 U sTM32 NI
CubelDE - CubeMonitor
sTM32 \S
N + N CubeProgrammer S
STM32 .’ STM32 .’ - CubeMonitor-RF
CubeMCU Packages CubeExpansion STc“Sﬁgh’;nor-power
N
sTM32 NP - -
CubeMX SuYSIT%h% a M KEIL CubeMonitor-UCPD
+ S SO
SEI\LIIISgMCU Packages SE“SEEExpansion @m @m

Ky 63
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STM32 .

CubeMonitor-UCPD

STM32 ‘

CubeMonitor-RF

STM32 ‘

CubeMonitor-Power

STM32 .

CubeExpansion

(6

STM32 ‘

Cube Al

STM32 .

CubeF2

. STM32 .
STM32 CubeF4
CubeF3

Partner
Program

Ly

 dad
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Thank you

© STMicroelectronics - All rights reserved.

ST logo is a trademark or a registered trademark of STMicroelectronics International NV or its affiliates in the EU and/or other countries. ‘
For additional information about ST trademarks, please refer to www.st.com/trademarks.
All other product or service names are the property of their respective owners.
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