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STM32Cube ecosystem
" . overview

. Making STM32
e development easier




Inside the STM32Cube ecosystem

Software Tools Embedded Software S;E Complemented with Microsoft Azure RTOS
— i
N
sTMz NI _______ , e st N
CubeMX ! : CubeMCU Packages é. Azure RTOS ThreadX
: ) : i Reattime operating system
| :
STMBZI.’ ----- i Azure RTOS FileX
CubelDE FAT file system, fault tolerant
> Midd
sTM32 NI COETEES + Azure RTOS
CubeProgrammer

Programming

- i
sTmao N9 e |
] - Azure RTOS USBX
— sTM32 N

. USB stack, host and device
CubeExpansion

Ky 2

life.augmented Production License for any STM32

Azure RTOS NetX/NetX Duo
TCP/IP stacks

= @



STM32Cube Ecosystem: User benefits

Easily getting the mostout of STM32 MCUs for a drastically reduced

customer development cycle and time-to-market

Fits many developer profiles E d fast | :
from beginners to experts asy andfast learning curve

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

Free ST IDE (GCC) and A Allows focusing on applicative
professional IDE partners diff tiati
Free of charge and business- Ifferentiation

friendly license terms

Expandable

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

"l A Production-ready ;
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STM32Cube embedded software

eeeeeeeeeeeeee



A flexible, scalable and consistent MCU offer

Customers Applications

STM32Cube Expansion Packages STM32Cube Expansion Packagep
from ST from Partners

Connect Secure Process Move/Actuate Sense Convert Power-up

Nad ®& D> E

STM32Cube MCU Middleware

7 - W G sos g @ 2546 6

LoRaWAN 'sigfox " ligBee

Azure RTOS

STM32Cube HAL & LL drivers

Arn? CorteX-M

Ky 5
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STM32Cube MCU packages

STM3?2 .

CubeMCU Packages

eeeeeeeeeeeeee



Mainstream
MCU

STM32 ‘

Cube(G4

STM32 ‘

CubeF3

STM3?2 ‘

CubeF1

STM32 ‘

CubeGO

STM32 ‘

CubeF0

High Performance
MCU

STM32 ‘

CubeH7

STM32 ‘

CubeF7

STM32 ‘

CubeF4

STM32 ‘

CubeF2

MPU

STM32 ‘

CubeMP1

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 AbstractionLayer, highly portable and
~ STM32CubeMCU&MPUPackages easyto use
STM32Cube MCU Middleware
ml - € Bluetooth 802.15.4 2 i i i imi
ﬂ. P -[ ofe %Mg :' woth @ . {(j Q Low-Layer APIs, light weight and highly optimized
LoRawaN g sigfox : for runtime efficiency
Azure RTOS
STM32Cube HAL & LL drivers
Arm® Cortex®-M
STM32Cube Middleware

A FreeRTOS A ST Bluetooth 5 stack A LoRaWAN stack A TF-M
A FatFs file system A OpenThread stack A Sigfoxstack A ST USB Host & Device stacks
A LwIP TCP/IP stack A ST802.15.4MAC A Sub-GHz phy A STM32 Touch Sensing library
A mbedTLS and mbedCrypto A Zigbee 3 stack A ST Key Management A STemwingraphics stack
A Open Bootloader A STM32WPAN Senvices (KMS)

"l www.st.com/stm32cubemcupackage 8
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http://www.st.com/stm32cubemcupackage

b Detailed content and organization
CubeMCU Packages

STM32Cube MCU
Package

| |
e ‘;;. s m — m

R 22 p—

sTMa2xoe MR srvmoen STM32500¢ ‘ = T T

CMSIS * ST Third Party Discovery Il’?l Nucleo EVAL
UART] @. .
SHL'Y_B%I‘XI)\(IXET E—% caN — STemWin D — g H"— N Demonstrations Demonstrations
- et Factory demoes of the STM32 boards
STM32 herd3e _ Applications examples
BSP B Audio ‘\Q{'ﬂ g FreeRTOS RTOS = Applications

using Middleware (ex: USB virtual com port)
M STM32_USB_

Device_Library

o
=

Simple examples
for STM32 Peripherals (ex: C

B~ s | ihIPEG

m Examples

M STM32_USB
Host Library

= = -
B TouchGFX ‘ B 1BedTLS
> /4

life.augmented

e T

m Templates

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

m Templates_LL




Middleware tailored for each series

USB
LL HAL . USB LwlIP Touch USB BLE OpenThread Zigbee
AR pE  DEERIES SRS SURMNIT Loy Device mBedTLS Sense  PD CEEVAE o Stack 3

LoRaWAN Sigfox TF-M

STM32CubeF0 \Y \Y v v v % Y

STM32CubeF1 \Y \Y v \Y v v Y Y

STM32CubeF2 % Y v v v % v v

STM32CubeF3 \Y \Y v \Y Y Y v

STM32CubeF4 \Y \Y v Y v v v v

STM32CubeF7 \Y \Y v Y v v v v

STM32CubeH7 Vv v % v v Y Y % Y

STM32CubeGO Vv \Y v v v

STM32CubeG4 Vv \Y v % % Y

STM32Cubel0 \Y \Y v \Y Y \Y

STM32Cubel 1 \Y \Y v \Y v v Y \Y

STM32CubelL4 \Y \Y v \Y v Y Y \Y

STM32Cubel5 \Y \Y v Y v v Y v
STM32CubeWB Vv \Y v \Y v v Y v Y

STM32CubeWL Vv % % % v v

STM32CubeMP1 Vv \% % 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
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CubeExpansion

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

Function Pack (FP) |

Advanced applicative projects and libraries

o X-CUBE packages
STM32Cube Ifirﬁ;;qanss_ll_on Packages STM3ZCU?;E1XE:2§|§?5Packages Ex: X-CUBE-AZRTOS-H?, X-CUBE-Al,

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

Connec t Secure Process Move/Actuate ~ Sense Convert Power-up

“ ﬁ (@@ @ :D_ X-CUBE-CRYPTO, &

I-CUBE packages
Q

Ex: I-CUBE-EMBOS, [-CUBE-UNISON,
I-CUBE-CANOPENE

Azure RTOS

Arm® Cortex®-M

Complementing and expanding the STM32Cube MCU Packages with middleware alternatives
or straightforward implementations of real applicative use cases

Lys

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

stuz W Expansions with middleware

CubeExpansion

Azure RTOS

nhanced for
X-CUBE-AZRTOS-H7 | st rooleet

é. Azure RTOS ThreadX . Azure RTOS NetX/NetX Duo
Realtime operating system TCP/IP stacks
Azure RTOS
Azure RTOS FileX - Azure RTOS USBX
FAT file system, fault tolerant USB stack, host and device

Ky 13
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N
sTM32 NI
CubeExpansion

S

1+

UNISON kK

I-CUBE-UNISON

Enhanced for
STM32Toolset

life.augmented

WolfSSL

|I-CUBE-WOLFSSL

Enhanced for
STM32Toolset

",

WoIf5 5L

Expansions with middleware

XOrSx

Sk
©@m

v
Wolf551

CANopen

|I-CUBE-CANOPEN

CANopen

=
EHDtaS
enbeduwy
cammunicatine

OIS
fSEps 2

embOS &k

[-CUBE-EMBOS

Enhanced for
STM32Toolset

embOS

=
os!

eseees
SEGGER

It simply works!




N
sTM32 NI
CubeExpansion

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

.-Ilml-.

Bootloader/Secure Boot

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

o

| X-CUBE |
X-CUBE-CLASSB
X-CUBE-STL!

Safety
Ready

Expansions for various applications

X-CUBE ﬁ

X-CUBE-CRYPTOLIB

©

X-CUBE

X-CUBE-SUBG1

X-CUBE-USB-PD

BLE

X-CUBE 9

| X-CUBE-BLE1 gl?/lznzc'l?odoflzzet
[ X-CUBE-BLE2 | &hancedior

NFC ))

h df
| X-CUBE-NFC4? sty33 1o0loet

X-CUBE-SFOX
LoRa

I-CUBE-LRWAN

X-CUBE

X-CUBE-TOUCHGFX| Snanced for

Ly

life.augmented

(1) Contact STMicroelectronics local representative

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

15




kL Expansions with Function Packs

CubeExpansion

6

N\
X-CUBE-CLD-GEN1 X-CUBE-6180XA1 [ X-CUBE-Al | Shimooin
X-CUBE-AWS X-CUBE-IKA02A1 o -
X-CUBE-AZURE X-CUBE-MEMS-XT1 e o : o
X-CUBE-WATSON X-CUBE-MEMS1 | Shencedtor ——
X-CUBE-GCP X-CUBE-MEMS1-V4 :
FP-CLD-AWS1 FP-SNS-6LPNODE1 FP-AI-SENSING1
FP-CLD-AZURE1 FP-SNS-ALLMEMS1 FP-AI-VISION1
FP-CLD-WASTON1 FP-SNS-FLIGHT1

FP-SNS-MOTENV1

Ky 16
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." .
STM32 Expansions for motor control

CubeExpansion
Motor - PMSM - Motor - Stepper
(6 &)
X-CUBE-MCSDK e — X-CUBE-SPN1
STM32 Motor Control SDK (MCSDK) Lo Stepper bipolar motor driver software expansion for STM32Cube
o f / | i\ L 8 r 1
X-CUBE-MCSDK-FUL | Tovel™ =i X-CUBE-SPN2
. N Two axes stepper motor driver software expansion for STM32Cube
STM32 Motor Control SDK (MCSDK) i I \ Eui
FULL source code i -
Registration/approbation needed for —— S—— _ _
download X CUBE SPN3 . .
High-power stepper motor driver software expansion for STM32Cube
X-CUBE-SPN4
Dual-brush DC motor driver software expansion for STM32Cube
X-CUBE-SPN7 X-CUBE-SPN5
Three-phase brushless DC motor driver Stepper bipolar motor driver software expansion for STM32Cube

’l 17
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stz O Expansions enhanced for STM32 Toolset

CubeExpansion

m Embedded Software Packages Manager X

STM32Cube MCU Packages and embedded software packs releases

o -
Releases Information was last refreshed 11 days ago.

32C MCU Packages &7 STMicroelectronics

S T S F TS -CUBE-EMBOS

> X.CUBE-AI [-CUBE-UNISON
I-CUBE-WOLFSSL

- X-CUBE-ALGOBUILD X_CUB E_A|
X-CUBE-ALGOBUILD

¥ X-CUBE-AZRTOS-H7 X'CUBE'BLEl

|| Azure RTOS STM32Cube expansion package for STM32HT series 1.0.0 X-CUB E-B L E2
X-CUBE-EEPRMA1

Details X-CUBE-GNSS1

Release version - 1.0.0 X'CUB E'MEMSl
Release date : 2021-02-25 X_CUB E'NFC4
Release information - X-CUBE-SUBG2
STM32CubeExpansion_AZRTOS-HT V1.0.0

o | | X-CUBE-SFXS2LP1
First official release of Azure RTOS STM32Cube expansion package for STM32H7 series X-CUB E-TOUC HGFX

IThis version is compatible with STM32CubeMX 6.2.0 and STM32PackCreator 3.2.0

K’[ Get you up and running faster on your own STM32 board prototype 18
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stz O STM32Cube expansions on ST website

CubeExpansion

J Stm3 2 C u be expans I O n Products Applications Solutions ¥ Tools & Software About ST

Sample & Buy Support & Community & Login

S STM32Cube Expansion Packages A saveto mysT
mbedde
Software
Go gle stm32cube expansion b4 !) O\ Audio ICs Software Overview == Product selector ~ Documentation
Automotive Infotainment and Tel s
Software View all STM32Cube Expansion Packages
0O Tous [ Vidéos [ Images @ Maps ¢ Shopping i Plus Paramétres  Outils products
Clocks and Timers Software
Environ 83 000 résultats (0,38 secondes) Evaluation Tool Software Featured Products Featured Videos Recommended for you
' MCU & MPU Embedded Software
Ntps.fiwww.st.com > ... STM32 Embedded Software e U et o STM32Cube Expansion Packages complement and build on the STM32Cube MCU Packages by delivering
. . . egacy MCUs Embedded Software » B o
STM32Cube Expansmn Packages - STMicroelectronics additional embedded software components that enable specific applicative use cases, as well as the
. - . > SPC5Embedded Software implementation of STM32 MCUs and companion chips as well as multiple ST devices in domains such as sensin
The STM32Cube expansion software contains embedded software components that enable the o P P P 9
ST Ermbedded Softuare power management, connectivity and audio.

usage of a multitude of ST devices in domains such as of ...

STM32 3rd-party Embedded Software | The number of STM32Cube Expansion Packages available is continuously growing thanks to the extensive and scalable ﬂ

hitps:/Awww St com > ecosystems » stm32cube-expansion- e o
i . ) STM32 MPU OpenSTDroid ST, and I-CUBE part numbers are develol H ContactUs  English v
8TM32Cube Expansion Software - STMicroelectronics Disrbution "’ e, ougmened Products | Searc -

. How to take advantage of STM32Cube
The STM32Cube expansion software contains embedded software components that STM32 MPU OpenSTLinux 9

5 1 R > y
complement the functionalities of the STM32Cube and/or enable the usage ... TR Today, developers can find ready-to-use { Products ’ Applications 22 Solutions P Tools & Software & About ST Sample & Buy Support & Community ;3 Login
STM32 MPU OpenSTLinux Expansion | GCP, efc.), LoRa, Sigfox and cellular con STM32Cube Expansion Packages A save o mysT
Packages motor control algorithms, safety self-test ErE=CEE]
https:/fiwww.st.com > resource » user_manual>d... = POF Software
: : : $TM32 ODE Function Pack SW _
Development guidelines for STM32Cube Expansion Packages Now that the Azure RTOS middieware sl 1, ¢ by Embedded Sofware Overview = Product selector ~ Documentation

1 sept. 2020 — STM32Cube low-layer APIs, a consistent set of middleware components, and all
embedded software utilities. - STM32Cube Expansion

v STM32 Embedded Software

STM32Cube Expansion Packages )
149 total entries "1 Export Yt My bookmark <% Share

hitps:/fwww.st.com > ... » STM32Cube Expansion Packages
X-CUBE-AI - Al expansion pack for STM32CubeMX ...

Part Number * General Description Supplier Function Middleware MadeFol]

X-CUBE-Al is an §STM32Cube Expansion Package part of the STM32Cube. Al ecosystem and FILTERS FP-AI-NA Adtificial Intelligence (Al) condition ST
. y . ftoring functic f
extending STM32CubeMX capabilities with automatic conversion .. ATV paagey Mttt
Part Number
Azure RTOS software exp: ST Connect Azure RTOS,

- $TM32Cube for STM3.

https:fiwww.st.com » _ » STM32Cube Expansion Packages Searen Q File system,
AcTve
I-CUBE-LRWAN - LoRaWAN software expansion for ... ) 7
Supplier v
STM32CubeMX is part of the STM32Cube initiative designed to simplify and accelerate the ‘e Opus evaluation and profiing sofware 7 ) i E
development of applications for STM32 microcontrollers. Function e ncme expansion for STM32Cube
Middleware ~ STM32Cube function pack for high ST
J— performance STM32 with artificial
- intelligence (Al) application for
MadeForSTM32 ~ Computer Vision
wore
Enhanced for STM32 o = K1 STM32 ODE function pack for haff- ST Connect, Sense  Audio, B %%
B e streaming over Bluetooth
oolse

Y/ — 19
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STM32Cube software
Development tools
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A complete Software Development Tools offer

STM32Cube ST Tools STM32Cube Partners Tools
=
STM32 "’ SEMEZI\”. t IAR
CubelDE uneivionitor DS @
— sTM32 N ArmekEIL S
CubeMX CubeProgrammer

Connect Secure Process Move/Actuate Sense Convert Power-up

EY R R

sTM32 NI ] W
; STM32 STM32
CubeMonitor-RF CubeMonitor-UCPD CubeMonitor-Power

Arn? CorteX-M

21




STM32CubeMX
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What os STM3

Graphical Configuration IDE Project Generation
(Pinout/Peripherals/Middleware/Clock-Tree) (IARE ,KeilE and GCC compilers)

Multi-platform

(Windows, Linux, macOS)

Ky 2
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STM32CubeMX key steps I

N
sTm32 NI
CubeMCU Packages

-
sTm32 NI
CubeExpansion

2C ﬁg UART
24
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MCU / MPU selection

[ STM32CubeMX Untitled
2

2O T : 7 MCU / MPU
— SELECTOR

Existing Projects New Project Manage software installations

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

Start My project from MCU

ACCESS TO MCU SELECTOR

BOARD

Start My project from STBoard

SELECTOR

ACCESS TO BOARD SELECTOR

Start My project from Example Selector

ACCESS TO EXAMPLE SELECTOR

7]

STM32MP1 @

EXAMPLE
SELECTOR

Ky 2
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MCU/MPU selector

MCU / MPU BOARD EXAMPLE

SELECTOR SELECTOR SELECTOR

E Mew Project frem Example X

Example Selector

E“l’ Q Features Start Project
ol L4

Projects/STM32G081B-EVAL/Examples/SPUSPI_FullDuplex_ComDMA_Slave/

Example Filters

Name ‘ V‘ &
@ SPI_FullDuplex_ComDMA_Slave
Keyword ‘ hd ‘ Aa [ab]
V140 DESCRIPTION
Vendor »
Required Softwars Packsge &
Board v STM32Cube FW_GO V140 Vender ) Board
(size 202018) 1Y rineiecioncs STUZERR B EVAL Hounies cevios INFORMATION
Name | V| STM32G081RBTx
. R ) b
TVPE v Supported Toslehain/IDE STM32CubeMX Minimum Compstible Versicn g“),_ LOFPE4

DE DI CATED | SRTR— | EWARM, MDK-ARM, STW32CubeIDE 600 @
Lheck/Uncheck A

[ Discovery Kit

[ Evaluation Board Keywords
FI LT ERS o Connectivity, DMA, Full-duplex, Interrupt, MISO, MOSI, Master, Reception, SPI, Slave, Transmission
[ Nucleo-32
O Mucleo-64 Examples List: 632 items M Export
|  Mame | Boarda x| BoardType  X|stmscub.X] _ seres X Projectiype X| __ Driver X
* SPI_FullDuplex_ComDMA_Slave Evaluation Board 4 STM32G0 Example HAL
MCU / MPU hd * SPI_FullDuplex_ComDMA_Slave 2 MNucleo-32 STM32G0 Example HAL
i SPI_FullDuplex_ComIT_Master Mucleo-64 STM32G0 Example HAL
Name | \/| SPI_FullDuplex_ComIT_Master Nucleo-64 STM32G0 Example HAL
¥ SPI_FullDuplex_ComIT_Master Evaluation Board STM32G0 Example HAL
Series hd
* SPI_FullDuplex_Com(T_Master MNucleo-32 STM32G0 Example HAL
- SPI_FullDuplex_ComT_Slave Nucleo-64 STM32G0 Example HAL
| Check/Mncheck All |
7 SPI_FullDuplex_ComIT_Slave Mucleo-64 STM32G0 Example HAL L I ST
[ STM32F4 SPI_FullDuplex_ComiT_Slave Evaluation Board STM32G0 Example HAL |
[1 STM32FT SPI_FullDuplex_Com(T_Slave Mucleo-32 STM32G0 Example HAL
STM32G0 * SPI_FullDuplex_ComPolling_Master Mucleo-64 STM32G0 Example MIX
[ STM326G4 i SPI_FullDuplex_ComPalling_Master = Evaluation Board STM32G0 Example HAL

) /4 2

life.augmented



Pinout configuration

m STM32CubeMX 10_ADVANCE_TouchGFX.ioc: STM32FT46MGHx 32F746GDISCOVERY

a
S$TM32 ﬁ i Window
CubeMX
Home STM32 NGHx - 32 ; 10_ADVANCE_TouchGFX.ioc¢ - Pinout & Configuration GENERATE CODE
Clock Configuration Project Manager
Additional Software v Pinout
Q ] : i Pinout view = System view
e !
. 4
Connectivity v
@ CAN1
@ CANZ
ETH
@ 12C2
@ I£C4 Reset_State
AUADSF SPI2_MISO
SOl TIMIZ_CH1
@ SPI TIM1T_CH2M
s
@ SPI3 USART3_DE
@ SPI4 USART3_RTS
@ SPI5 USB_OTG_HS_DM
@ SPI6 GPIO_Input
@ UART4 GPIO_Output
@ UARTS GPIO_Analog
@ UARTT EVENTOUT
@ UARTS GPIO_EXTI14
@ USART2 TFBGA216 (Top view)
@ USART3
@ I a W 4 m = q v
ISR OTG FS

’l 27
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Clock-tree configuration

m STM32CubeMX 10_ADVANCE_TouchGFX.ioc: STM32FT46MGHx 32F746GDISCOVERY

— [m| X
a . -
SH‘{.‘EEM? File Window Help oy < 4y

10_ADVANCE_TouchGFX.ioc - Clock Configuration

GENERATE CODE

Clock Configuration Project Manager Tools

Pinout & Configurati

O

RTC Clock Mux

HSE - HSE_RTC \{5\

Input fraquency | 200 |To Ethernet PTP (MHz)
LSE
>0 = o RTC (KHz) HCLK to AHE bus, core,
L8l memary and NMA (MH7)

To Cortex System timer (MHz)

FCLK Cortex clock [MHz)

- I:lrc IWDG (KHz) APB1 Prescaler

System Clock Mux — 4

R .r-'i 50 |APEI| peripheral clocks (MHz)
HEIRC
e - -APEH Timer clocks (MHz)
SYSCLK (MHz) AHB Prescaler HCLK {MHz} APB2 Prascaler
f 200 . p| IE] v| p-l 200 | - D-| iz VI ri 100 |APB: peripheral clocks (MHz)

216 MHz max

PLL Source Mux

- -APEII timer elocks (MHz)

Hal [

= N
—» (] PLLM

USART1 Clock Mux

Input frequency 1 - »—ﬁ 125 V|-< - D LCD-TFT [MHz) SYSCLK
HSE |-+—m I c
_- Y =l
-«_:7 > -“n SPIDFRX (MHz) nsl | ;--100 0 USARTA (MHz)
CLKA48 Clock Mux Lal®]
FLLO ., ,.l:lrc RNG (MHz) =E (@)
— O =
To USE (MHz) pl:lrc USARTZ (MHz)
»
FLLzAIP 12C1 Clock Mux l:l
— N
FOLK
[
SYECL 121 M USARTE Clock Mux -
somc Closk e | O [ D (MHiz} PCL2 T o
HEl aE
FLL4BCLK]™ » 0 e -E
bl -~

) /4 28
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m STM32CubeMX 10_ADVANCE_TouchGFX.ioc: STM32FT46MGHx 32F746GDISCOVERY

st @ File
GubeMX
Home STM3IZF 746N

Pinout & Configuration

ol “Je

Window

10_ADVANCE_TouchGFX.ioc¢ - Pinout & Configuration

Clock Configuration

Additional Software

SPI2 Mode and Configuration

~ Pinout

4
4

[oooee | ~— NN e

Connectivity ™ Mode |FuII-DupIex Master ~ |

@ CAN1

@ CANZ2
ETH
o nfiguration

@ 12c2

@ 12c4

@ SPI

A SPI2 ~ Basic Parameters

© SP3 Frame Format Motorola

© sPi4 Data Size 4 Bits

@ SPI5 First Bit MSB First

@ SPis ~ Clock Parameters

@ UARTA Prescaler (for Baud Rate) 2

@ UARTS Baud Rate 250 MBits/s

@ UARTT Clock Polarity (CPOL) Low

@ UARTE Clock Phase (CPHA) 1 Edge

B ~ Advanced Parameters
° l:léARTZ CRC Calculation Disabled
© USART3 NSSP Mode Enabled
e NSS Signal Type Software

ISR OTG FS

Peripheral parameters

GENERATE CODE

Project Manager

1E Pinout view System view

TFBGA216 (Top view)

= & On

ra ()
L4

29




iddleware and software components parameters

&

m STM32CubeMX 10_ADVANCE_TouchGFX.ioc: STM32FT46MGHx 32F746GDISCOVERY

sz @ File Window
GubeMX

Home STM3 32F74 10_ADVANCE_TouchGFX.ioc¢ - Pinout & Configuration GENERATE CODE

Clock Configuration Project Manager

Additional Software ~ Pinout

FREERTOS Mode and Configuration : iF Pinout view System view
q

Interface [CMSIS_V/1 ]

System Core >

Analog ? ~ i
Configuration
Timers ? Reset Configuration

Connectivity >
Multimedia >
Security >
Computing >
~ Kernel settings
Middleware v USE_PREEMPTION Enabled
N CPU_CLOCK_HZ SystemCoreClock
FATES TICK_RATE_HZ 1000
T MAX_PRIORITIES 7
— MINIMAL_STACK_SIZE 128 Words
- EIéJD;EG- ) MAX_TASK_NAME_LEN 16
USE_16_BIT_TICKS Disabled
VBEDTLS IDLE_SHOULD_YIELD Enabled
I~ USE_MUTEXES Enabled
USE_RECURSIVE_MUTEXES  Enabled TFBGA216 (Top view)
USE_COUNTING_SEMAPHOR... Enabled
QUEUE_REGISTRY_SIZE g rA - :
- 5 @ oo a @ & o Q

USE_APPLICATION_TASK_TAG Enabled

Ky 2

life.augmented



pu Add Expansion Middleware and build your own

m Embedded Software Packages Manager X

>

E STM32Cube MCU Packages and embedded software packs releases

Releases Information was last refreshed 1 days ago.

- Available Version

» DSPDEMO_Pack
v X-CUBE-AI @ Fi Help ad — & 0 X
[ Software Packs Component Selector x (& sTMz2CubeMX UL
Artificial Intelligence od

L 9 Packs Mode

— % 0 > [/] wiireless BluenRG-2

- Device BLE2_Applications
a Artificial Intelligence (Size - 23.42 MB) § i

Pack / Bundle | Component | Status | Version | Selection | [
> STMicroelectronics. DSPDEMO_Pack 1.04
Details ~ STMicroslectronics X-CUBE-AI @ » Mode] Wireless BlueNRG-2 e
~ Artificia ligence X-CUBE-Al @ 520 * [Mode] Device BLE2_Applications

Release version : 5.2.0 v Basic Parameters

Care @ HCI_READ_PACKET_SIZE 128
nce Application @ 520 HCI_MAX_PAYLOAD_SIZE 128

Application @ SystemPerformance HCI_READ_PACKET_NUM_MAX 10
STMicroelectronics ¥-CUBE-ALGOBUILD 1108  nstal | O r vLog & Debug
hat’s new in this release: , -

E 7 BLE?_DEBUG . -
ficroelectronics. X-CUBE-AZRTC 7 i 0: No debug message
added support for relocatable binary model

>
> 1.0.0RC2
PRINT_CSV_FORMAT 3 i v
TFLite and Keras importers are now fully based on TensorFlow 2.3 > STMicroelectronics.X-CUBE-BLE1 BLUENRG?.DESUG T m:ﬁ:;zmmmemge e .
up-to Keras version 2.4.0 model can be imported > STMicroelectronics X-CUBE-BLE2 m
> 8 E- 1.00
Install I

{Eﬁ 1

Release information :

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

¥ Connection Parameters (for expert users)

tronics. X E

Microe

i
@
o

Scan Interval (SCAN_P) 16384

Component dependencies

lligence X-CUBE-Al) Resalve

~ Component Core (from bundle Arfificial

All conditions are solved.

Download and install Build your own Expansion Package
exi sting Expanpion Packageé with STM32PackCreator

CJk Cancel

eéand select components to add to your project

) /4 2
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CODE

X Code generation

m STM32CubeMX Untitled: STM32F746NGHx 32F746GDISCOVERY O X

oy x 4Gj

Pinout & Configuration Clock Configuration Project Manager

Project Settings .

ijECt o ST M 3 2
Project Location

C'Tuns . ube

Application Structure

sma' @ File Window Help
GCubeMX

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

Toolchain Folder Location
|C:‘\Temp\

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

Minimum Heap Size 0x200 NMDK-ARM V4
Minimum Stack Size

Code Generator

Advanced Settings MDK-ARM V5
STM32CubelDE
<Mcu and Firmware Package
Mcu Reference 5W45TM32 q r m K E | I_
[5TM32F746NGHx
_ _ TrueSTUDIO
Firmware Package Name and Version
[STM32Cube FW_F7 V115.0 Makefile

Use Default Firmware Location

Ky 32
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IR

Power consumption calculator

m STM32CubeMx 10_ADVANCE TouchGFX.ioc*™ STM32F746MGHx 32F746GDISCOVERY — O x
i B ,
sz>' @ File Window Help oy x
CubeMX

10_ADVANCE_TouchGFX.ioc - Tools GENERATE CODE

Pinout & Configuration Clock Configuration Project Manager
~ Power
4
STM32F746NGHx > ) Step Sequence
s = = BB E§ e
T,25°C/V_ 33V >
= oo Sequence Table
Alkaline(C LR1) (1x1) v | S T CPU/Bus Freq | Clock Corfi | Penpherals | Step Current
RUN Scale1-High SRAM/FLAS... 216 MHz HSE PLL ADC3 CRCD... 163.5 mA 1ms
Change st STOP_NM (M... 3. No Scale nfa 0Hz Regulator_LP ... IWDG 270.25 pA 1ms
[ =it Step *
PowerMesmorny = Peripherals Selection™ Enablec
Powsr s ek . "“"ﬂez":‘
Power Scaie Soale High M | o III-}
"  Petch [ - PR ADCY
Memary Fetch Type SAANT LASH-ARTLI Cache/RLGON :MDN‘MM []igplay Selec[ign
Voo 2.3 - Bushatrix . N
P . i = :::: Select your Preferred Display |Plot: All Steps v | o
- cEc Consumption Profile by Step
CPU Fragquency [ere wne . :::';D
| + oac 2 150 1
[mE-TE) — .
Dﬂlll’hmﬂ? [ 125 RUN
fgurison [rse v [lourz £ 100
Bqtanal Setiings ——————————————— |11, stream []l ) Z 50 2:5TOPNM
1 Duton E— . o] (5v3) S |
acdtenal Censurpon 0 | ] 4_streams © g
— [ _streams 00 01 02 02 04 05 06 07 08 09 10 11 12 12 14 15 16 17 18 19 20 21
Stes Govsumptan 1537 e Time (ms)
Without Parigharals 1 SARTE
Paripharss :n : TT3mA -0 G377 mA) + nmla:‘ e |—1Idd by Step — Average Curl'ent|
Ta Max "2) [ 1_stream . )
e M2 Streams Sequence Time/TaMax 2ms/89.35°C Average Consumption 81.89 mA
o Battery Life Estimation 4 days, 5 hours Average DMIPS 462.24 DMIPS

1S7; | .
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STM32CubeMX repository

[0 STMEIC A Uttt STMZZFTASHEHs JFTLGADISCOVERY

After pressing AGENERATE CODEO

31!",*':‘“ File Window Hep
CubeMx

GENERATE CODE

Prjecttarsge T . 1. STM32CubeMX grabs necessary peripheral drivers
based on your pinout/peripheral configuration from
STM32Cube MCU Package in STM32CubeMX
S Repository

Cade Gensratar K

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

Advanced Salings

3. Generate IDE project

8 Uze Defauk Firmware Location

P | STM32CubeMX IDE

g STM32Cube MCU Packages and embedded software packs releases

Releases Information was last refreshed less than one hour ago. I a e p OS Ito ry I roj e Ct

SIMS2Cube MCLPEEkages SThicroelectronics

Installed Version | Available Version

¥ STM32F7 A
(] STM32Cube MCU Package for STM32F7 Series 1.15.0 1.15.0 l

[} STM32Cube MCU Package for STM32FT Series 1.14.0 1.14.0 ‘ _
a

a

STM32Cube MCU Package for STM32F7 Series (Size : 584 MB) 1.12.0 —

STM32Cube MCU Package for STM32FT Series (Size - 569 MB) 1110

Lyy s
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MCU/MPU selection for Al application

[T New Project from a MCU/MPU X

MCU/MPU Selector

Features Block Diagram Docs & Resources Datashest Buy Start Project

Core >
Series ’ New multicore STM32MP1 Series

for Industrial and loT applications
Line > —
Package > ‘7—

STM3ZMP1

Other >
Advanced Graphic >

Al Summary

Artificial Intelligence v
Minimum Ram: 44.50 KBytes C:00_myProjects\AI_ML_DL\Trials\HAR-CNMN-Keras_model.h5
Enable Keras .
Minimum Flash: 775.562 KBytes
Model Keras ~
Type |Saved model ~ | LESEQHE
Model HAR-CNN-Kera....h5 ist: 338 items Display similar items
Browse Fiasn | AAW | 10 | Fra [GFX -] CO-.| DDR |DEB. | F..| HOP [HHAC) 05 | KA | PiR] R | SA [raie
) STM32F405__ ST .. Act... 4. . WL 10219272 16800 O 0 0 0 0 0 0 0 0 00 o *
Compression
sy STM3IZ2F4056.. ST Act.. 4. LQF._.102...192._.51 168..00 0 0 0 0 0o 0 0 0 0 0 0 0
or STM32F405 . ST Act...6.... LQF. 10219282 168..00 O 0 0 0 0 0 0 0 0 00 0
. . vy STM3I2F4056.. ST Act.. 5. LQF._.102... 192114 16800 0 0 0 0 0o 0 0 0 0 0 0 0
| Peripheral . b L Act 6. 102192140 168.00 0 0O O ©0O O 0 O O O 0 0 O

ST
STM32F4071G

Ky 3
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Background of STM32CubelDE I

TI‘UQSTUDIO "_l | Elatollic
TrueSTUDIOw0:STM32

>
sTM32 N
CubelDE

-
sTM32 N
CubeMX

,l 37
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One tool for all your STM32 development I

Chipset / Board Code Validation
Configuration Development Debug

E‘i
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= eclipse

Eclipse/GCC Based

life.augmented

Free multi-platform development tool

LD sTM3Cube DF_wnrkspeace - [ADiscovergSer/msin.c - STM3ICube DE

Edit Source Refector Naigate Seprch Project Bun  Window Help

THR DR R S GO G HF O U ~Hletabre| B
Brzject Bl 1 =]

— FREE

[ LiDiscavery o
Pinout & Configuration Clock Configuration il R e . "
Agditional Softwares

o usbhesth

® kil
8 Inc Finout wiew ®  higc:
& Middleweres #  hicd: LCD_Hen
i & s 050 K
[g) mzin.c #  hsa BlockAl: &
[£) sbmiMs_hal_map.c ®  hes Elncif]
BTy e a- ®  hspic: b
= nalog
g syscals: - ®  huart2 - ART |
o " Flash it 1 the
£ sy SystamClock © v
) sysemn_stmi2u Timer RaL_InIT): 4% MIGPIC Inittveid)
[£ e 4% WOIACT Initfun
[£1 uskh_cont.c id
[él uskh platform.c ISEH COOE Ehip
B Statup . * MO CLADSRY I
: - 4% MOLSAIInftivoi
ZystesClock_Config( ;WA Inrivoid
= 4% WOLSPI it
15ER SEGIN Sysin USART2 UART ritiveic)
+  W_USB_HOST_Processiveic)
ISER COOE EE & mainfvaid] :int o
®  SysbemClo
Mullmedia
Securiy
v
TIMA o R Frnr Frasis L < i . . s . R
Bl Cenad T = O |a) Bud Analyzer =0
Mo copasics to disalay at this tiwe.
L Caligraph
A Hite dead codte
Function Local ccat Tves Locaticr It
< )

Free for Commercial Development Multi-OS Support
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Project management

Importer |OC Editor

_o o : st-community - Device Configuration Tool - 5STM32CubelDE -
&Y S5TM32CubelDE Home N ) )
File Edit Mevigste Search Project Run Window Help

- | B~ R -EH D iEid - LR == Ll i ] Quick Access| ;| 25 | (& |

[m]
®

Welcome to STM32CubelDE ==

Additional Software

Start a project

Multimedia *

£} Pinowr view Systam visw

Start new STM32 Import SW/ TS
project project

Computing >

»

—— _______ cofpumion |

TrueSTUDIO | —
Project ——

|€) usb_heste £2

SW4S I M 32 B 75 if (USBH_Init(8hUsbHostHS, USBH UserProcess, HOST_HS) != USBH_OK) ~

| RCE
. & 78 Error_Handler();

Project *

}
if (USBH_RegisterClass(&hUsbHostHS, USBH_CDC_CLASS) ! USBH OK)

Error_Handler();

Ky 2
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Code editor I navigation

Symbol Hyperlink Include Browser Call Hierarchy

0 Y
BSP LED Init(LEDI): > Include Browser [ IEAI statusTypetef (EIRRTIRT TR Ush 016 GlobalTypelef *USBx, uintl t *src, uinté t
_+ESP_LED_In1t LED2)3 + - . : UintI2_t USBX_BASE = (uint32_T)USEX;
BSP_LED_Init(LED3); Files included by 'main.c{/F746-DISCO-HID/Src)' - in workspace u;,q):t “se - Ginze Jerc;
BSP LED In uint32_t count32b, 1;
—  —  |void [EgMNvERGNE(Led TypeDef Led) o
~ [h], main.h 3+ Call Hiewarchy 13 LolalemE-$ =0
GPIO_InitTypeDef gpio_init structure; v @ stm32f7xa hal.h Callers of USB_WritePacket{USB_OTG_GlabalTypeDef \PINtS_t =, uint3_t, uint16_t, uintd_t) - /F746-DISCO-TEST/Drivers/S
u = v ®, USB_WritePacket(USE_OTG_GlobalTypeDef *, uint8_t *, uint8., uint16_t, uint8_t) : HAL StatusTypeDel
if (Led <= LED4) w @ st 32fTa_hal_conf.h v ®, PCD_WriteEmptyTififo(PCD_HandleTypeDef *, uint32 ) HAL StatusTypeDef
u v @, HAL_PCD_IRQHandler(PCD_HandleTypeDef ") : voicl
/+ Confimure the GPIO LED i 3 @& stm32fToe_hal_rcc.h © OTG_FS_IRQHzndler) : void
/7 LonTigure the v_LEL pin . @, USB_EPStartXfer(USB_OTG_GlobalTypeDef *, USB_OTG_EPTypeDef *, uints_t
gpio_init_structure.Pin = GPIO_PIN[Led]; > m\, stm32fTie_hal_extih ~ '@, HAL_PCD_EP_Receive(PCD_HandleTypeDef *, uints_t uintd =, uint32_t) -
gpio_init_structure.Mode = GPIO_MODE_OUTPUT_PP; : ® USBD_LL PrepareReceive(USBD HandleTypeDef *, uint? t, uintd 7, uint16_t
gpio_init_structure.Pull = GPIO_PULLUP; 4 IE\- stm32fTiec_hal_gpio.h v @, HAL_PCD_EP_Transmit(PCD_HandlleTypeDef *, uintd_t, uintd_t *, uint32_t]
gpio_init_structure.Speed = GPIO_SPEED HIGH; > [k, stm32fTec_hal_dma.h © USBD_LL Trensmit(USBD_HandleTypeDef *, uintB_t, uintd_t *, uint16_t) : U5
- - : = - : u - - © USB_HC Startifer(USB_OTG_GlobalTypeDef *, USB_OTG_HCTypeDef *, uintd_t) :
» [0l etmn32Twx hal cortewh

Brace Navigation

294 /* Check the parameters */ ] ] e R
295 assert_param(IS_OPTIONBYTE(pOBInit->OptionType)); N
Jae - - #define USB_OTG_FS ((USB_OTG GlobalTypeDef *) USB_OTG_FS_PERIPH_BASE)
297 /* Write protection configuration */ Original ‘ ‘FullyExpanded
298 if((pOBInit-»OptionType & OPTIONBYTE_WRP) == OPTIONBYTE_WRP) 155 576 75 ©{(USB_OTG_ GlobalTypebef =) Gx50000806UL] ‘ T2 Type Hierarchy 57 COETR - i a
»' i ] T UART HandleTypeDef
Be assert_param(IS_WRPSTATE(pOBInit->WRPState)); v @, _UART HandieTypeDef ¥ UART_HandleTypeDef LW e
a1 if (pOBInit->WRPState == OB_WRPSTATE_ENABLE) Explore Macro E ion - 2 step(s) T UART_HandleTypeDe! . ich e UAR Feat HandleT
a2 { #define USE_OTG_FS ((USE_0TG_GlobalTypeDef *) USE_OTG_FS_PERIPH_BASE) b “E"Z""’" e
83 /*Enable of Write protection on the selected Sector*/ — - TR S Vet <
B4 status = FLASH_OB_EnableWRP(pOBInit->WRPSector); Original | |Epansion1of2 £ igdtabetwwtie “
85 1 1 USB_DTG_FS 1 ((USB_OTG_GlobalTypeDef *) USB_OTG_FS_PERLPH_BASE) | © hdmant
86 else ] 0% peimete 31
a7 1 - o Init
83 /*Disable of Write protection on the selected Sector®/ E‘:":_'_"" acre - 2step(s) © Instance: U
29 status = FLASH_OB_DisableWRP (pOBInit-»WRPSector); #define USB_OTG_FS_PERIPH_BASE Bx5B086088UL o Lock
1 ! e o Mask t
.}l Expansi..#1 of 2 ‘ |Fu|ly Expanded = o pRaBufPUr - Lint UART_HandleTypeDef
3412 L 1 USB_OTG FS‘I—ﬂ 1 ((USB_OTG_GlobalTypeDef *) Bx58868888UL) ] © pTaBulfPtr: uintE t* - _UART HandleTypeDe

) /4 a
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Outline View

& manc manh 12 - en Resource
ol pe D s B [X Open R o X
* Ircludes 5 File Swarch | 57 /00 Suarch
Vinclue " #itdet __cplusplus
#include “usk_device.n” 20 exterm "L Saarch string [* = any string, 7 = any characterk: Enter resource name prefix, path prefix or pattern (7, * or camel case): =7
25 mendif - | Dicuse sersitive: "
S5 Dutline £ hal_uart
E r+ Includes ------se

£s --meee
#inclide “ste32fTux_hal. Meatching items:

:":( L ot nnepece [€] stm32F7_hal_uart.c - F746-DISCO-TEST/Drivers/STM32F 7o HAL Driver/Src

B Sysemiiack Canl v s Drvers [€] stm32fTio_hal_wart.h - F746-DISCO-TEST/Drivers/STM32F T _HAL Driver/Inc
H::-:;:E::;;j:m[d] y Mot Ton e S o e [& stm32fTwo_hal_uart_ex.c - F746-DISCO-TEST/Drivers/ST)  HAL Driver/Src
H+EM Init i 2 - ++ Smarch. arly e e <46 ) vers ver/

- . o meni ot N yea—— oo €] stm32fTio_hal_uart_exh - F746-DISCO-TEST/ Drivers/STM _Driverfinc

B SystemClack_Contiglved) :

& M_USARTZ_UART. o) void = CEbi
s ARTZ_UART i : =
) ALl 26 eifder _cplusplus ek e h
o IR Qe o Z o 1B Sdefre MUK PRICEITS & (ol CMT umen 4 Bite i the Prinrity Levels &/
®  Emor_Handlesfucid) : v 25 sendif R
e 28 /% Includes 2 STMRI P 8L Drver
1 #include "ste3?f7w.h [ F74E-DISCO-TES Tine (12 mzbches
52 #include "stmszfioc_hal.h” r— £ Mew k1 -RIE
23 #include “usbd_def " e & NVIC.BusF auh_FiOrtrue| aise el trae Tk fake
45 fv notioee uoctonio 34 % 20 VIS Dekaghicriter JRn= falid Tl et dalsel dalse

Minimap

;?T”ks zo £ (8] startup_stm32fTdEnghecs 5] [£] usbd_confc 27 [EP Minimap 52 [§] startup_stm32f746nghws 53
items
L2} trelse a
Description Resource Path Location 51 movs rl, #9
FIXME in 2.1, make these not overlap differently with jiclsh  /CIDE-F74G-DISCO-... line 89 Bendif i* AL PCD REGISTER G 82 b LoopCopyDatalnit
= = /CIDE-F745-DISCO-.. line 344 . —. - - .
FIXME put this back when we have more bitsin 2.1 SDL_haptic. N\l /CIDE-F746-DISCO-... line 174 bee FillZord ockmarks £5 4 Lo 54 CopyDataInit:
FIXME SDL_PACKEDORDER_?, so we can simplify SDL_... SDL_pixels.h [l /CIDE-F746-DISCO-... line 90 s - dr r3, = sidata
FIXME these have side effects. Vou probably shouldn't... SDL_stdinc.h [l /CIDE-F746-DISCO-.. line 343 Descrigtion B ODE END 3 */ dr r3, [r3, ri]
FIXME what does PSP do for filesyst ) . . + 3 a 1
o0 B SOl_piastcn § global g pfavectors e sume [ (USBD_Hand1eTyp) r r3, [r8, ri]
TODO, WinRT: consider using _itoa_ LoopFillZerobss: 6 adds rl, rl, #4
g [=] USBD_StatusTypeDed USBD_LL Dy D_HandleT:

TODQ, WinRT: consider using _Itoa_: & [8) startup_stm32f746nghu| L 1oz 3 1L i taInit:
TODO, WinRT: consider using _strhwi : = USBD_StatusTypeDef USBD_LL_DevConnected(USBD Hand | % oopCopyDatalnit:
TODO, WinRT: consider using _ultoa, c .syntax unifie] usAD ypeDef USED_LL ° {USED_HandleTy| islize the Embed ldr r@, =_sdata
TODO, WinRT: consider using sscanf] =3 S0t_ARRAVOROER_NONE, -cpu cortex-m7| N HAL PCD_ResurneCallback{PCD_HandleTyp: couEney var ldr r3, =_edata
TODO Delete queue. Howto doitin| 4 SBL_ARRAVORDER_RES, .fpu softufp Systemintivnid] S adds r2, r@, rl
TODO include/SDL_stdinc.h:174: errq - ARRAVGAOER_RESA, . thusb 94 cmp r2, r3
XX obsolete T ARRAVIROFA_ARGR, + .

_ ARRAVORDER_BGR, bec  CopyDatalnit
XXX Should be setto 000 {_ARRAVORDER_BGRA, 8. elobal g pfnvectors ldr r2, = shss

Ot_ARRAVORDER_ABGR global Default_Handler b LDDpFilIZEI"DbSS
Toro £31] dbe boo coonony =)

42
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Auto-Complete

i
exl2,
Us3_DESC_TYPE_DEVICE,

#if (USBO_LPM_ENABLED == 1)
eal,

#else
8502,
€xee,
e,
Bwaa,
US3_MAX_EPR_STTE,

LOSYTE(USED_VID),
HIBYTE(USED VID),

aa, f*bedusa */
#endif /* (US3D_LPM EHABLED == 1) */

Code editor 1 writing

Syntax Highlight

[ *mainc 22
97 /= USER CODE BEGIN 2 */

2] 98 HAL_GPIO |
ag F e
e | © HAL_GPIO_Delnit(GPIO_TypeDef * GPIOx, uint32_t GPIO_Pin) : void
11 Tnfinig ® HAL_GPIO_EXTI_Callback(uint16_t GPIO_Pin) : void
182 /* USER (] @ HAL GPIO_EXTIIRQHandler(uint16_t GPIO_Pin) : void
103 while (1) | o ya| GPIO_Init(GPIO_TypeDef * GPIOK, GPIO_InitTypeDef * GPIO_Init) : void
104 {
. /= user | @ HALGPIO_LockPin(GPIQ_TypeDef * GPIOK, uint16_t GPIO_Pin) : HAL Statu
106 ® HAL_GPIO_ReadPin(GPIO_TypeDef * GPIOx, uint16_t GPIO_Pin) : GPIO_Ping
187 /* USER| @ HAL_GPIO_TogglePin(GPIO_TypeDef * GPICx, uint16_t GPIO_Pin) : void
igg Jser of @ HALLGPIO WritePin(GPIO_TypeDef * GPIC, uint16_t GPIO_Pin, GPIO_PinSt
118 } B # HAL_GPIO_MODULE_ENABLED
111
1128
113 Gbrief 9 =
114 * @retval Press ‘Ctrl=Snare’ tn show Temnlate Pronnsals

116= void sttemc]ock Confiﬁ(vo:id

117

118 RCC DscInithEEDef RCC OscInitStruct = {8};

119 | nitlypele REJIE!m!!!ruc! = {8};

126 RCC_PeriphCLKInitTypeDef PeriphClkInitStruct = {@};
121

1228 * Configure the main internal regulater output voltage

123 4

124 _ HAL_RCC_PWR_CLK_ENABLE();

125 HAL_PWR_VOLTAGESCALING_CONFIG(PWR_REGULATOR_VOLTAGE SCALE3);
1268 Initializes the CPU, AHB and APB busses clocks

127 =/

128 RCC_OscInitStruct.0scillatorType = RCC_OSCILLATORTYPE_HSI|RCC_OSCILLA
129 RCC_OscInitStruct.HSEState = RCC_HSE_ON;

13@ RCC_OscInitStruct.HSIState = RCC_HSI_ON;

131 RCC_OscInitStruct.HsICalibrationvalue = RCC_HSICALIBRATION_DEFAULT;
132 RCC_OscInitStruct.PLL.PLLState = RCC_PLL_ON;

133 RCC_OscInitStruct.PLL.PLLScurce = RCC_PLLSOURCE_HSE;

134 RCC_OscInitStruct.PLL.PLLM = 15;

135 RCC_OscInitStruct.PLL.PLLN = 144;

éo(umpam{ F746-DISCO-TEST/Sre/main.c’ - 'F746-DISCO-TEST-2/Src/main.c’) £ = a

<] € Compare

%] C Compare (Cannot Compare Structures)

B StartDefaultTask

® SystemClock_Config
LB cmsis_os.h

Ua fatfsh

UA usb_deviceh

2 C Compare Viewer ¥

M B [ o < | £ G &9

F746-DISCO-TEST/Src/main.c

F746-DISCO-TEST-2/5rc/main.c

20
21/* Includes ---
22 #include "main.

28 "
21/* Includes --
22 #include "main.h

nm

23 #include "usb_device.h”

23#include “emsis_os.h"

24

25/ ivate includes

26 /* USER CODE BEGIN Includes
27

28 /* USER CODE END Includes */
29

24 #include "fatfs.h”
25 #include “ush host.h”

26

27 /* Private includes ---—----—----—-
28 /* USER CODE BEGIN Includes */
29

Block Select

USER COD
while (1)

GPIO_PIN1);

BEGIN WHI

m

Code Style

GPIO_PIN1);
GPIO_PIN2);
GPIO_PIN3);

N WHILE

while (1)

[0 Preferences [m] b
format Formatter aw - -
v E"'Cc'o'de Stle Configure Project Specific Settings...
Active profile:
Editor K&R [built-in] ~ Edit... Remove

r the code formatter preview

#include <math.hx

class Point {
public:
Point(double x, double y)

x(x), yiy) {

life.augmented
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N Build tools

Build Analyzer

Static Stack Analyzer Headless Build

|arp Build Analyzer &% | == Static Stack Analyzer 4 Search o} Build Analy == Static Stack Analyzer i3 5
F769-DISCO-ITCM.elf - /F769-DISCO-ITCM/Debug - May 10, 2019 3:28:20 PM F769-DISCO-ITCM.elf - /F769-DISCO-ITCM/Debug - May 10, 2019 3:28:20 PM
Memory Regiens  Merory Details List Call graph
Region Start address  End address  Size Free Used Usage (%) Hide dead code
(B FLASH CxDB000000 008200000 2048 KE J043.00KE A78KE 0.23% ¢ |
= RAM 020000000 (x20080000 512KB  51045KB  1355KB  0.30% Function L. Type Location Info Jenkins Hudson
i [TCMRAM  0x00000000  (xD0004000 16 KB 1548 KB 528B I 3.22% ® SystemClock_Config 88 STATIC main.c:108
@ NVIC_EncodePriority 40 STATIC  cere_emT.h:2071
® HAL RCC_GetSysClockFreq 40 STATIC  stm32fTwc_hal_rec.c:982
@ HAL_NVIC_SetPriority 32 STATIC  stm32f7uoc_hal_cortex.c185
@ .
) Build Analyzer 532 | % Static Stack Analyzer < Search HAL_RCC_OS.(C.UI'HC\Q . 32 STATIC  stm32fTwohal_rcc.c:344
@ __NVIC_SetPricrityGrouping 24 STATIC  core_cm7.h:1865
F769-DISCO-ITCM.elf - /F769-DISCO-ITCM/Debug - May 10, 2019 3:28:29 PM @ HAL_RCC _ClockConfig 24 STATIC  stm32f7oc_hal_rce.c:703
© HAL InitTick 16 STATIC  stm32fToc halc23]

emory Details |

Memory Regions ]

- Continuous Integration

~ |mg Build Analyzer | == Static Stack Analyzer % | 4 Search
Mame Run address (VMA) Load address (LMA)  Size
- ITCMRAM 00000000 16 KB F769-DISCO-ITCM.elf - /F769-DISCO-ITCM/Debug - May 10, 2019 3:28:29 PM
E itemram 0o 00000000 00800110c 528B List Call graph
w I FLASH (08000000 2048 KB . - . .
G tervam 000000000 00800110c 228 ] A Build projectwithout opening IDE
B .isr_vector (08000000 (08000000 G0 B Function Depth  Max cost Local cost Type  Location
B text 0x0800003¢ 0x0800003¢ 416 KB i LoopFillZerohss 7 208 0
& .rodata (:080010e0 00800100 6B @ SysTick_Handler 0 8 8 STATIC stm32fTie_it.c:182 .
5 ARM 00800100 0x080010f0 2B © NMI_Handler 0 4 4 STATIC stm32fToc_it.c70 NO GUl Shown but bU||d SyStem
B .preinit_array 00800108 0x0B8001018 0B @ UsageFault_Handler 0 4 4 STATIC stm32f7ecit.c:128 .
& init_array :020010F2 0200102 4B @ PendSV_Handler L] 4 4 STATIC stm32fTecit.c:169
15 fini_array 008001 0fc 008001 0fc 4B @ HardFault_Handler 0 4 4 STATIC stm32fie_it.c:83 beCOmeS aCtIVe
5 .dat; 0%20000000 002001100 12B @ HAL_IncTick 0 4 4 STATIC stm32fTxec_hal.c:280
« [ RAM 0x20000000 512 KB @ SVC_Handler 0 4 4 STATIC stm32fhec_it.ci143
- 0000000 w0300 @ DebugMon_Handler 0 4 4 STATIC stm32ffec_it.c:156 A M
E -:::3 $ODDDDDC L ;ig @ MemManage Handler 0 4 4 STATIC stm32fhoit.c:98 Suppo rted for makeflle and
_ : @ BusFault_Handler 0 4 4 STATIC stm32fFe_it.ci113 .
& _user_heap_stack (x2000002c 1.5KB 7 Reset_Handler 0 0 P managed projects
EC o o o

> /4 44
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Debugger

Live expressions

Main | %% Debugger | Startup | B Source| [T] Comm

Debug probe

@® Autostart|ST-| |NK (OpenOCD)

SEGGER J-LIMNK

SEGGER J-LIMK

() Connect to remote GDB server  Port number

GDE Server Command Line Options

& Live Expressions 53

Expression Type Yalue

= uwTick volatile uint32_t 1603
oo Add new expression

=]
[ SWV Statistical Profiling £ b
Function % in use Samples Start address  Size |l
k() 2353% 17584 0xB001939 030
prnitialiseTaskLists( 2202% 16454 0xB002bad Oxad 3
prvldleTask() 1586% 11852 0xB002b11 024 L4
vApplicationTickHook() 1565% 11692 0xB001909 030
prv Tow 14205 1061 QE00cS) 06
TaskMissedYield() 779%| = SWV Data Trace Timeline Graph 57 @ ol
TTM_Out() 016%]
ts formatstring( 0167 — accel[zAxis] accellxAxis] — accellyAxis]
swvPrint() 014%) 60
TaskSwitchContext() 010%| 0
ts_itoa() 0.05% \
vPortExitCritical () 0.04%] 10 0
Overflow packets: 10069 PC Sam
20
2
-0
a5 00 105 1 mM5 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...
Encoding: ;(wmdostSO

|I F746-DISCO-VirtualCom (CONMECTED)

B Console &3

LD1: 1

LD1:
LD1:
LD1:
LD1:
LD1:
LD1:

> TCP/IP ST-LINK
SEMEQ:E’ 4'." GDB Server

i =~ T e <~ T S

LD1:

JTAG/SWD™

[Z Show View [u] X
[type filter text
(= Device Configuration Tool -

v (= FreeRTOS
&2 FreeRTOS Queues
&8 FreeRTOS Semaphores
&P FreeRTOS Task List
&8 FreeRTOS Timers

FreeRTOS

& Make

(= Remote Systems
(= SWY
= Team
S ThreadX Microsoft Azure
2 ThreadX Event Flags
&2 ThreadX Memory Block Peols
&2 ThreadX Memory Byte Pools ™
Open Cancel

Ly
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From ST-LINK Utility to STM32CubeProgrammer

ST-Link Utility STM32CubeProgrammer

B, STM32 ST-LINK Utility - o x
File Edit View Target ST-LINK ExtemalLoader Help ﬁ
. Y STM3?
2l el B CubeProgrammer
e iy Device STMIZF74¢/F75% Memory & File editic
Address: [0x08004000 | Se: [ 0xIDI0C | Datawidth: [32b1s_ v DemelD | bt®
RevisionD  RevZ Device memory
Flash size 1MBytes
Device Memory @ 0x08004000 :  Binary File [LiveUpdate
Target memory, Address range: [0x08004000 0x0802110C] Addr... 0x08000000 | ~ S 0x400 Data wi... 32-bit
Address [] [ 8 Jc -
0x08004000 480340F8 | FFFDZIOA  BDFEBE3D 40023830 Address 0 4 8 < .

0 f T pr— o EEEHENIE 20000458 | 08000100 |080047EF 0003829 |... Y.
S rnll el o : 0x08000010 080047ED 08000D09 08004CAD 00000000 iG.......
o 46862190 F3CICA  ADBANB  MTOFAM  APEIVTLCeD.7pD 0x08000020 00000000 00000000 00000000 080047F3
0408004040 OTUIMIF  12CBEB0Z  A0EFRd0  13CBEBOT  ...77R@LE.7% 0x08000030 08000F77 00000000 080047F1 080047F5 w.......
08004050 TO00FEDA  FOF219C  EBDIOCAC  F4014CB  7hpRO7.7.@7 0x08000040 080001F7 080001F7 080001F7 080001F7 +.
0:08004060 91027107 11CBEBOC  CODOFBDY 20002598  .gq.7.7n70.77%. 0x08000050 080001F7 080001F7 080001F7 080001F7 <.
0x03004070 CODOFECD | EBOS26A0 | FBDCISCB | EBOGCOOC 0x08000060 080001F7 080001F7 080001F7 080001F7 +.
0:03004080 F3CCI6CB  |F10CACOB  |EBOTOCOT | F3DDOSOC 0x08000070 080001F7 080001F7 080001F7 080001F7 .
B9 0K CIOO TS (0507112 S (00 FF4C R | 00500 0x08000080 080001F7 080001F7 080001F7 080001F7 .
OA0AN)  |CODCFABA \GOFFAGES |OTOAFSCT EARAIG m.7F h7.5007 0x08000090 080001F7 080001F7 080001F7 080001F7 .
08004080 FESS4EDT  FAQ7I002  FE4S4CT0  FEDICO02 . NX%.p.7pLHLIH = = = =

0x08000040 080001F7 080001F7 O080001F7 080001F7 +.
0:080040C0 FDACOOD  FEDCTOOE  F3C8800C | FI02080A . M7h.p7h 7h..7 . . . .

o0 et osraae  |sorsic  omorame | 10HZ. LT T 0x08000080 080001F7 080001F7 080001F7 080001F7 <.
T FOOTED7 |SODTO7 | T00OFEDS | abi0FSDA | ™2 7p7 0x080000C0 080001F7 080001F7 080001F7 080001F7 +...+..
s s em s s 0x080000D0 080001F7 080001F7 080001F7 080001F7 +...+..
008004100 04122032 6203EA42  300OFEDO  5112591F 0x080000E0  080001F7 080001F7 080001F7 080001F7 +...+..

<
008004110 3030F89A  030CEA43  FED4313 51132000 | 7700CZ..C7. .Q
008004120 2000F8D9 | F0235953 515303FF  |2000F8D9 |77 SY#? .SQ. Log Verbosity level
0:08004130 3014F8DA  FEDISISI 59932000  43A38C02  7.0SQTN V. TIC + STN2CubeProgrammer APT v1,4.0
070778 CQ7? ST-LINK SN 066CFF545554827867062820

0:08004140 FED95193  ESDAIODD 4322407  FEDSSI9A  FQ7.07.8°CQ? ST-LINE SN - osecrrsd
0:08004150 56532000 FGDISOS0  FEDA2000 50500024 . SXPPT. WS.PP Voltage : 3.21V

SWD freq : 4000 KHz
0:08004160 0010FEDA  2801B3CE  2BMDO3A | 2802D03A  ML.ML(:T.(:%( Comnect mode: Normal

Reset mode : Hardware reset
0:08004170 28030033 28070036 2001D034  3000FEDS  B7.(6%.(4% 7.0 Device 1D : 0x449
008004180 £B052580 | 22B411CB 58502484 | 12CBEB02  7%.70.718]X.72 LPLOADING FTION BYTES DATA ...
008004190 25EOFO0S  EGDASOSD  EBO43SO0  TAEBI4CB | PP%IPTL5.TLL dddress @ 0xi0023cls
Ox0B0041A0 5028FABA 43454343 DODOFEDY EA431CDB  |?(PCCEC™..2.C? UPLOADING ...

Size : 1024 Bytes
0:080041B0 50434305 O0DOFBDY  F36FS8E1  S0ZI010A  CCP..7Xe?.7P Address : 0x8000000

: Read progress:
:080041C0 0000FED9  102CFBDA  FEDIS08T 59010000 | 7.7L.PPTL..V
v 17:48:42 : Time elapsed during the read operation is: 00:00:00.007

< >

+ ST-LINK SN : 066CFF545554827867062820

V2133M25

Connected via SWD.

SWD Frequency = 4,0 MHz.

Connection mode : Normal,

Debug inLow Power mode enabled.

Device ID:0x449

Device flash Size : 1IMBytes
17: : Device family :STM32F 74x/F75x
[pebug in Low Power mode enabled. [evice D:43 [Core State ¢ Live Updats Disabled

a7

life.augmented



All-in-one programming software tool

STM32 ." ntuitive GU i, s mokes
CubeProgrammer

L T— STLink Direct Support
o O (JTAG, SWD)

CubeProgrammer

Automatic Mode

Memory & File edition

Device memory n file +

Address 0x08000000 - Size 0x400 Data width 32-bit -

Address o 4 8 5 ASCI
0x08000000 20000C90 08001F09 0B001EES 0B001EET [ DU <P
0x08000010 00000000 00000000 00000000 00000000  ................
0x08000020 00000000 00000000 00000000 0B001EEB Y - P
0x08000030 00000000 00000000 08B001EED 0B001EEF .
0x08000040 0800133F 08001387 08001A73 08001493 7.
0x08000050 08001ACE 08001C3D 08001EAB 08001EB7 (BocoBo00@nono00a
0x08000060 00000000 08001EF7 08001F35 08001F37 .
0x08000070 08001F39 08001F3B 08001F3D 08001F3F Do
0x08000080 08001F41 08001F43 08001F45 08001F47 Al
0x08000090 00000000 08001F49 08001F4B 08001F4D
0x080000A0 08001F4F 08001F51 08001F53 08001F55 0...Q...5...U...

Option Bytes Bootloader Interface Support
Program & Upload (USB, UART, SPI. 12C. CAN)

Internal/External APIDLL
e = R Flash Services for Custom Integration

T Connect mode: Hot Plug =
48 : Reset mode : Hardware reset

: Device ID : Ox466

: UPLOADING OPTION BYTES DATA ...

: Bank : 0x00
: Address : Ox40022020
: Size : 32 Bytes

: 0x01

Address : 0x40022080
Size : 16 Bytes

u ING ...

: Size : 1024 Bytes
9 : Address : 0x8000000
11:08:49 : Read progress:

CommandLine Interface Trusted Package Creator

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

for Scripting (secure programming)
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From ST-Link V2 to STLInk-V3

ST-Link V2 STLink-V3

ST-LINK/\V2 STLINK-V3MINI
STLINK-V3MODS
ST-LINK/V2-ISOL
STLINK-V3SET

mm;mm_g_um .

49
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STLIink-V3 debugger / programmer

Easier/Faster/Affordable

Stand-alone and scalable (v3sem
Multi-path Bridge (zc/spiicANUART/USB)

Drag&Drop Flash Programming

Compact (vaminiy or On-board (vamobps)

l‘l‘l‘l‘l“l.lll.l.l.l.!.l.l%

50
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STM32CubeMonitor overview

Monitoring application variables during runtime

A Non-intrusive tool to follow application behavior without
- interruption.
STM3?2 .’ A Real-time analysis to finetune application configuration.

CubeMonitor

Drag & drop creation of dashboard Ul

( /) A Large choice of graphical components (gauges, bar graphs,

plots...)
A Customize settings. No need for programming.
A Direct support of the Node-RED® open community.

Graphical visualization on any display

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

Ky 52

life.augmented




stz 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 Ul. visualize locally or remotely.
- B Muli Breima Hade Wi + 55_ Hensy ". ‘: . “u - Control ~  Chart
.”., - ' g_counterLong
I s
auges B
3% counterShort [ Show Paints [ Show All ]

Time (s)

T nnnmnn——n—"wmnmm - o

g 2o ® g_syl @ o_counteri @ g_counterDouble @ g_counterFloat
- ™ terl ® g_counterShort ® g_syncTestl
WHT IR A
Import data __.
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sz P Remote monitoring

CubeMonitor

NEUERS Vo] ololg Mo MulbliiE{el(nal-1M | Dynamic layout of dashboard Ul on
displays PCs, tablets, smartphones.

sdelloicsnorziie oo U1l Ig| | Monitor across a network with a
web server technology web browser

User
Application

STLink probe Dashboard

54




STM32CubeMonitor-Power

STM32 ‘

CubeMonitor-Power
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stz U STM32CubeMonitor-Power

CubeMonitor-Power

STM32CubeMonPwr X-NUCLEO-LPMO1A
o <

&
‘Yl 56
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st U STM32 power profiling

CubeMonitor-Power

Ultra-Low-Power Consumption Measurements

A Supply target board rom 1.8V to 3.3V
Dynamic current from 100 nAto 50 mA (100 dB)
Static current from 1 nAto 200 mA

Accuracy approximately 2%

o To I

Intuitive User Experience

A Two operating modes (Stand-alone or PC-controlled)

A Graphical PC application (reference: STM32Cu beMon Pwr)

Official EEMBC Energy Monitor v2.0

Direct computation of ULPMark scores E EM-

57

life.augmented



STM3? ‘

CubeMonitor-RF

eeeeeeeeeeeeee



STM32CubeMonitor-RF

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

BLE and 802.15.4 technologies

rH STM32CubeMonitor-RF

€3 Bluetooth =

TTTTTT

=) e |

Test protocol sequences

Configure static / dynamic beacons

Manage Over the Air (OTA) file transfer

59



STM32CubeMonitor-UCPD

STM3? ‘

CubeMonitor-UCPD
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STM32CubeMonitor-UCPD

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

oY = o

Support of USB Type-CE 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
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lterative development process

Configuration » Development Monitor

) >

sTM32 U sTm32 NI
CubelDE - CubeMonitor

sTM32 P
N + N CubeProgrammer -
STM32 .’ STM32 .’ - CubeMonitor-RF
CubeMCU Packages CubeExpansion SE“l,llggl\’;itor-Power
N~
™32\ - —_—
S CUbe MX SuYS!Tiél\% G rm KEl I_ CubeMonitor-UCPD
-1
STMSQ‘? STMSQ.” _
CubeMCU Packages  GubeExpansion

Ky 63
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