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What Is a generic ecosystem?

All collaterals required to develop with an MCU

Hardware Development Software Development
Tools Tools
Open source
Evaluation boards Configuration Tools
Debug and Programming Probes Development & Debugging Tools
Monitoring Tools
Ecosystem Partners
Embedded Software Services
Web site
Drivers Product selectors ST-designed

RTOS Communities & Social Media
Stacks and Application Bricks In the field services

Lys
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Hardware development tools
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Evaluation
boards

STM32 Nucleo Discovery Kkits

Flexible Key feature Full feature
prototyping prototyping evaluation

www.st.com/stm32nucleo www.st.com/stm32discovery www.st.com/stm32evaltools

7
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HW development tools overview

STM32 Nucleo
expansion

Functionality
add-on

www.st.com/x-nucleo

@ N

Move Actuate ~ Connect
Power Drive Sense

Ij))) Translate

Third-party
boards

From full
evaluation to
open hardware


http://www.st.com/stm32nucleo
http://www.st.com/stm32discovery
http://www.st.com/x-nucleo
http://www.st.com/stm32evaltools

@ STM32 Nucleo form choices

Ethernet
USB

ST Zio
(Uno extended)

Arduino Uno
ST morpho

Arduino Nano

Nucleo-32
. 32-pin MCU

iggsoesecegyprew. )
e el
TR

Nucleo-64 Nucleo-144 %

64-pin MCU 144-pin MCU ARDUINO 6
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Sensors and analog

X-NUCLEO-IKS02A1
MOTION AND
ENVIRONMENTAL SENSORS

d@
X-NUCLEO-53L3A2
PROXIMITY SENSOR

o

X-NUCLEO-CCA02M2
DIGITAL MICROPHONE

/

X-NUCLEO-AMICAM1
ANALOG MICROCHONE

life.augmented

Communication

NFC))

X-NUCLEO-NFCO04A1
DYNAMIC NFC TAG

NFC))

X-NUCLEO-NFCO06A1
NFC CARD READER

X-NUCLEO-PLMO1A1
POWER LINE COMMUNICATION

* GNSS

X-NUCLEO-GNSS1A1
ASSISTED GNSS

X-NUCLEO-USBPDM1
USB TYPE-C

X-NUCLEO-SAFEAL
SECURE ELEMENT

Motor drive

@

X-NUCLEO-IHMO1A1
STEPPER MOTOR DRIVER

X-NUCLEO-IHM02A1
TWO AXIS STEPPER MOTOR
DRIVER

@

X-NUCLEO-IHMO03A1
HIGH POWER STEPPER
MOTOR DRIVER

@ ¢

X-NUCLEO-IHMO4A1
DUAL BRUSH DC MOTOR
DRIVER

@

X-NUCLEO-IHMO5A1
BIPOLAR STEPPER MOTOR
DRIVER

ﬁ\:J’J

X-NUCLEO-IHMO6A1
LOW VOLTAGE STEPPER
MOTOR DRIVER

@

X-NUCLEO-IHMO7M1
STEPPER MOTOR DRIVER

S

X-NUCLEO-IHM16M1
THREE-PHASE BRUSHLESS
MOTOR DRIVER

Nucleo expansion boards from ST

Translate

X-NUCLEO-IKAO1A1
MULTIFUNCTIONAL EXPANSION
BASED ON OPERATIONAL
AMPLIFIERS

X-NUCLEO-CCAO1M1
SOUND TERMINAL

X-NUCLEO-LEDG61A1
LED DRIVER

X-NUCLEO-GFX01M2
GRAPHICAL DISPLAY

More references at www.st.com/x-nucleo



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

.Qo STM32 Open Fast and affordable
‘. Development  deyelopment & prototyping

Environment

Developer community and support
Compatibility with free and commercial Development Environments

Function packs
Set of function examples for some of the most common application use cases

STM32Cube STM32Cube

development software expansion software

STM32 Nucleo STM32 Nucleo
development boards expansion boards

life.augmented



Latest discovery Kits

B-L462E-CELL1 B-LO72Z-LRWAN1

"l STM32G0316-DISCO B-G474E-DPOW1 STM32H735G-DK STM32MP157F-DK2 9
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http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-eval-tools/stm32-mcu-eval-tools/stm32-mcu-discovery-kits/b-l072z-lrwan1.html
https://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-mpu-eval-tools/stm32-mcu-mpu-eval-tools/stm32-discovery-kits/b-u585i-iot02a.html
https://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-mpu-eval-tools/stm32-mcu-mpu-eval-tools/stm32-discovery-kits/stm32wb5mm-dk.html
https://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-mpu-eval-tools/stm32-mcu-mpu-eval-tools/stm32-discovery-kits/stm32mp157f-dk2.html
https://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-mpu-eval-tools/stm32-mcu-mpu-eval-tools/stm32-discovery-kits/b-l462e-cell1.html
https://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-mpu-eval-tools/stm32-mcu-mpu-eval-tools/stm32-discovery-kits/stm32g0316-disco.html
https://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-mpu-eval-tools/stm32-mcu-mpu-eval-tools/stm32-discovery-kits/stm32h735g-dk.html
https://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-mpu-eval-tools/stm32-mcu-mpu-eval-tools/stm32-discovery-kits/b-g474e-dpow1.html

STM32Cube




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 and rast learning curve

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

cfessional IDE parmmers - 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

"l * Production-ready 1
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Inside the STM32Cube ecosystem

Software Tools Embedded Software ,}}?/
N~
UTZA | J— . e M W
CubeMX i i CubeMCU Packages
Save time ] i Packages
- : i
stmao NI i &
CubelDE N
N~ Middleware
SEMSz:’ ares
upberrogrammer
existing solutions ,
>
sTMa2 NI -

Easily monitor & CubeMonitor

CubeExpansion



STM32Cube MCU packages

STM3?2 ‘

CubeMCU Packages



Mainstream
MCU

STM32 ‘

CubeG4

STM32 ‘

CubeF3

STM32 ‘

CubeF1

STM32 ‘

CubeGO0

STM32 ‘

CubeF0

Ly
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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

st One-stop-shop SW packages

CubeMCU Packages

Customers Applications

Peripheral drivers
Hardware Abstraction Layer, highly portable and
.~ STM3CubeMCU&MPUPackages easy to use
STM32Cube MCU Middleware
u P e .{ 5[5 $RTOS S 9:“‘*‘5""‘"'0 802.-15-4 {g‘i @ Low-Layer APIs, light weight and highly optimized
. “ LoRawaN Y sigfox Lighee 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 + ST802.15.4 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)

‘,l www.st.com/stm32cubemcupackage 15
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http://www.st.com/stm32cubemcupackage

STM32Cube package overview

Evaluation boards Discovery boards Nucleo boards

Board Demonstrations

Middleware level examples

Il_\lva[l\;v?g(lg?li USB Graphics File system RTOS Utilities
& Polar SSL Host & Device STemWin FATFS FreeRTOS
Middleware

HAL level examples Low Layer Examples HAL + LL Examples

Hardware Abstraction Layer API Boards Support Packages
Drivers Low Layer Drivers

STM3GO0 STM32F0 STM32F1 STM32F2 STM32F3 STM32F4
STM32 Series STM32L0 STM32L1 STM32L4 STM32E7

W
7

life.augmented

Application benefits

Single package

Compatible with all STM32
series

Source code with open-source
BSD license

16



b Detailed content and organization
CubeMCU Packages

STM32Cube MCU
package

V ."5,.! :
STM32xxx- ks STM32xXX- STM32xxx-

cMmsIS ST Third Party Discovery Ii“'.*l Nucleo EVAL

s 80 O Ele
= 12¢ - __ Sy
STM32 ﬂJ}J’.
BSP — T ‘\Q{h m  FreeRTOS
&~ o8 e §O) @ SRR simple examples
for STM32 peripherals (ex: GPI1O, USART, ...)

[ —

ey Demonstrations
Factory demos of the STM32 boards

RTOS | Amdtesims Applicgtions examples _
using middleware (ex: USB virtual com port)

free

M STM32_USB_
Device_Library

STM32_USB_

B Host Library g Templates

Empty template projects
Prepared for user modification and

f preconfigured for several IDEs
‘_ B 1(,chGFX ‘ B BedTLS ﬁ B Tcmplates LL

life.augmented
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Middleware tailored for each series

USB )
LL HAL : USB LwiIP Touch USB BLE OpenThread Zigbee LoRaWAN
A )  TEERIEE . [FEESS SIEmD Host Device mBedTLS Sense  PD OB e Stack 3 ®

Sigfox TF-M

STM32CubeF0 v v v v v v v

STM32CubeF1 4 v 4 4 v v v v

STM32CubeF2 v v 4 4 v v v v

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 v

STM32CubeH7 v v v v v v v v v

STM32CubeGO v v v v v

STM32CubeG4 v v v v v v

STM32Cubel0 v v v v v v

STM32Cubel1 v v v v v v v 7

STM32Cubel 4 v v v v v v v 7

STM32Cubel5 v v v v v v v v
STM32CubeWB v v v v v v v v v

STM32CubeWL v v v v v v

STM32CubeMP1 v v v 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

Adding Azure RTOS In the STM32Cube ecosystem

Software Tools Embedded Software S;:E Complemented with Microsoft Azure RTOS
——— 5

l,’

N
—————— sTm32 NI
CubeMCU Packages

Azure RTOS ThreadX

Real-time operating system

) (&

N .
S'I(':MSZI _____ Azure RTOS FileX
ubelDE FAT file system, fault tolerant
N Middl
i ddovares + Azure RTOS
CubeProgrammer
Drivers
Azure RTOS NetX/NetX Duo
- TCP/IP stacks
stM N -t
CubeMonitor

Azure RTOS USBX
USB stack, host and device

N
sTM32 N

CubeExpansion
‘1 19

life.augmented Production License for any STM32
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i” . . . .
sTM32 Expansions for various applications

CubeExpansion

Audio ‘
o-||‘ "-o
X-CUBE-AUDIO X-CUBE-CRYPTOLIB X-CUBE-SUBG1
X-CUBE-VS4A

X-CUBE-USB-AUDIO
e 0= 9
E

otloader/Secure Boot
X-CUBE-USB-PD
| X-CUBE-BLE1 Enhanced for

STM32 Toolset

X-CUBE-'AP-USART Enhanced for
X-CUBE-SBSFU 2 sigfox
NFC
X-CUBE-SFOX NFC ))
Safety
Ready X-CUBE-NFC1

X-CUBE-CLASSB LoRa X-CUBE-NFC3
X-CUBE-STL = [X-CUBE-NFC4 ] S acie

-CUBE-LRWAN X-CUBE-NFC5

Kyy 20
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stmzo W Expansions with function packs

CubeExpansion

Cloud 6 Motion .
" X-CUBE |
X-CUBE-CLD-GEN1 X-CUBE-6180XA1 | X- CUBE AI e Tooten
X-CUBE-AWS X-CUBE-IKAO2AL | | R — .
X-CUBE-AZURE X-CUBE-MEMS-XT1 E o
X-CUBE-WATSON - i Enhanced for m: ,m
X-CUBE-GCP X-CUBE-MEMS1-V4 B S
ST e

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

‘Yl 21
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A complete software development tools offer

STM32Cube ST tools STM32Cube Partners tools
=
STM3?2 .” SI:Man’" t SIAR
CubelDE ubelonitor o, =)
— sTM32 N ArmekEILL S
CubeMX CubeProgrammer

Connect Secure Process Move/Actuate Sense Convert Power-up

EYIE LR

sTM32 NP ¥ N
. STM32 STM32
CubeMonitor-RF CubeMonitor-UCPD CubeMonitor-Power

Arm® Cortex®M

life.augmented



STM32CubeMX




What's STM32CubeMX?"?

-
sTm32 N

CubeMX

=T

Graphical configuration IDE project generation Multiplatform
(Pinout/Peripherals/Middleware/Clock-Tree) (IAR™ Keil™ and GCC compilers) (Windows, Linux, macOS)

Lys 24
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STM32CubeMX key steps I

i
/
I

N
sTM32 N
CubeMCU PaCkageS e ————————— .}

(Bl sommscomponenis

l;,’ -
sTMz2 I \
CubeExpansion
&7 - EDED
CAN 25
life.augmented

CubeMX

k




- STM32CubeMX CAD resources

[ {=
’I life.augmented L| bli-Jgtrr;g n




Design toolchain

MCU/MPU Selector
MCU/MPU Filters
[a E’ ) Features Block Diagram Docs & Resources CAD Resources D Datasheet [ Buy Start Project
Commercial G0 . STM32G030C6T6
STM32G030C6T6
Q v L ]
At . {uf
PRODUCT INFO v um Remove CAD Product CAD Ultra
Family L b .
" lorarian
Segment >
Series ? Altium
p
Line Autodesk
Marketing Status >
Cadence
.
Price CAD Models
Package \ RS Components
. | have read and agree to the Ultra Librarian Terms and Conditions
Core > KiCAD
Coprocessor >
#F Symbol
MEMORY nd &
Flash From 16 to 512 (kBytes)
& ®
16 512
EEPROM =0 (Bytes)
L
0 a,
RAM Total From & to 144 (kBytes) =
® ® 10,
8 144 c.
RAM From 8 to 144 (kBytes) .
L, ® )
8 144
CCM RAM =0 (kBytes) -
L
0
On-chip SRAM = 0 (kBytes) =
L
0
[TCM/DTCM RAM >
MCUs/MPUs List: 268 items M Export
DRAM Support > 5 = =
| *[CommercialParilo | PartMo |  Reference | Marketing Status __ X|Unit Pricefor 10k0WS$) %] Board x|  Package x|  Fash X  ram X
Flash Support b % STM32G030CETE N — STM32G030CETx Active 0.7906 LQFP 48 Tx7x14 mm 32 kBytes 8 kBytes .
Dusl Bank Flash N b STM32G030CETETR STM32G030CET Active 0.7906 LQFP 48 7x7x1.4 mm 32 kBytes 8 kBytes
’l uE Bk e % STM32G030C8T6  STM32G030C8 STM32G030CETx Active 08345 LQFP 48 7x7x14 mm 64 kBytes 8 kBytes
life.augmented




CAD tool within STM32CubeMX project (2/2) I

STM32G030F6P6 ) Pins configuration

OOnlysignals @ Includinglabel

Queckept Remove CAD Product Fcam{ {;"'E)U |tra )
Quadcept LI ral’lan
Quadcept Quadcept
2 Save AsZIP File X
Save|n: ||| CAD Models v| B QB itons W CAD_Muodels
£} Symbol ¢ 3D Model ~ | B CAD_models_STM32G030F6P6.zip
Cuadcept
| Quadceptxml
) B File Name ~ CAD_models_STM32G030F6P6.zip
:_ —:' Files of Types |Zip fles v

Normal M Basic

STM32G0 TSSOP20 TL M TSSOP20

Ly
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Background of STM32CubelDE I

TI'UQS--UDIO ‘W‘EE}EO\HC
True STUDIC)@f()l‘ STM32

N

sTM32 NI
CubelDE
> -
sTM32 NI
CubeMX

Kyy 30
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Chipset / Board
configuration

One tool for all your STM32 development I

Code
development

Validation
debug

(B

’}}}/

X

_——

il

31



= eclipse

Eclipse/GCC based

life.augmented

Free multiplatform development tool

STMAICube TE_vnrkspece - ANz nverg/Ser/main.c - STMIICubeDE
Edit Source Refactor Mavigate Seprch Preject Zun Window Help

FREE

LI R R - R R R R R Y sl oy @
- Project B, 5 =] s
= . . | B UiDscoveryioc [] *main.c o e
' Pinout & Configuration Clock Configuration 56 - u
Agdiional Softwares -: :is_nrJlms.kr.. .
Pinout view W 195 int main{void] @ hizez: O Handielypebet

@  hlcd: LCD_Hen

- USER COOE BES: & hgspi - (5P K,
[E) main.c Systam © , ' . #  hss Blockal: 24
[£] stm32Hsa_hal s - 1 P —
L] stnalha it e o ®  hspiz: 1k
.. nslng
f) myszats, < @ huar: UART_HancleTy
/* Ruse n Flash ol 1 the
18 s 4 SystemCluck Ca .
[E] symemn_stmi2ies Timars RAL_Tnitil: 49 WOLGRIC Inittveid)
sk bentc USER H M ifvni

F .
[£ ustb_cont.c
[

uskh_platfarm.c ISER COOF EWI

WX CILADSR I
+#+5 MO_SAI Initivoid]
3 WP

SystenClock_Config(

BEGIN SysInit *F | USARTZ UART Iritives)
+H [ USB_HOST_Processivoid)

ISER COOE END Zyel f & mainfvaid] :int o

In: red s

i : ..

Dl Direchor
Dver Sarr

MK USARTZ UART ritiveic)
H8_GIC Initiwid)

Mullimedia

Securty

FEUSD HOST Frocess(l;

Dwerran v
TIMA o R Frear < mil ’ . s . R
TP T O | B Analyzer = -
Lt Zal graph
A Hue dead code
Function Local ccat Tves Lucaticr It
< )

Free for commercial development Multi-OS support

32



Project management

Importer |OC editor

'o S 32CubelDE H : st-community - Device Configuration Tool - 5TM32CubelDE -
| ™ ube| ome
] File Edit Mevigste Search Project Run Window

Help

[m]
®

Al | B-R-BidiH-id-if-Fl-0er-2- 0 Quick Access| || 55 | @ [

Welcome to STM32CubelDE

Start a project

3 i)

Start new STM32 Import SW/ TS

“lock Configurat

Additional Software

project project —_

— | TrueSTUDIO e
— | Project e —

|:€] ush_heste £3
SW4 3 I M32 B 75 if (USBH_Init(8hUsbHostHS, USBH UserProcess, HOST_HS) != USBH_OK)
| RCE
P . & 75 Error_Handler();

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

Error_Handler();

7
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Symbol hyperlink

BSP LED Tnit(lFDI).

BSP_LED_Init({LED2)%

N

Ea +

BSP_LED_Init(LED3);

BSP_LED_In

void FEJNNSIRIERY(Led_TypeDef Led)

GPIO_InitTypeDef gpio_init_structure;

if (Led <= LED4)

{

/* Configure the GPIO_LED pin
gpio_init_structure.Pin = GPIO_PIN[Led];
gpic_init_structure.Mode = GPIO_MODE_OUTPUT_PP;
gpio_init_structure.Pull = GPIO_PULLUP;
gpio_init_structure.Speed = GPIO_SPEED_HIGH;

v [h], main.h
v [h], stm32fAec_halh
v [h], stm32ffo_hal_conf.h
> @& stm32f o _hal_rcc.h

stm32f Ne_hal_exti.h
st 32f e _hal_gpio.h
,, 5tm32f7e_hal_dma.h
» [l =tm32 7w hal codech

)
: "
b3
: "

FEE

uint3z_t count3zb, 1;

GlobalTypeDef *USBx, uint8_t *src, uintl t

2t *pSrc = (uint32_t *)src;

1

%o Call Hierarchy 32 Lol H-$t ~= 0O
Callers of USB_WritePacket(USB_OTG_GlobalTypeDePintd_t*, wintd_t, uint16.t, uintg_t) - /F746-DISCO-TEST/Drivers/S

v ®, USB_WritePacket(USB_OTG_GlobalTypeDef %, uintd_t *, uintd_t, uint16_t, uintd_t) : HAL_StatusTypeDef
v ®F PCD_WriteEmptyTiFifo(PCD_HandleTypeDef *, uint32_t) : HAL StatusTypeDef
v ®, HAL PCD_IRQHandler(PCD_HandleTypeDef %) : void

© OTG_FS_RQHandler() : void

v @, USB_EPStartXfer(USB_OTG_GlobalTypeDef *, USB_OTG_EFTypeDef ¥, uintf_t

v ®, HAL PCD_EP_Receive(PCD_HandleTypeDef *, uint?_t, uintd_t *, uint32.f)

@ USBD_LL PrepareReceive(USBD_HandleTypeDef %, Lintd.t, uint8_t %, uint16_t

v @, HAL_PCD_EP_Transmit(PCD_HandleTypeDef *, uint8_t, uintd_t *, uint32_t) : HA

© USBD_LL Transmit(USBD_HandleTypeDef *, uint8.t, uint8_t *, uint16_{) : USED_Statu

@ USB_HC StartXfer(USB_OTG_GlobalTypeDef %, USB_OTG_HC TypeDef %, uints_t) -

Brace navigation

294
295
296
297
298

/* Check the parameters */
assert_param(IS_OPTIONBYTE (pOBInit->OptionType});

/* Write protection configuration */
if((pOBInit->OptionType & OPTIONBYTE_WRP) == OPTIONEYTE_WRP)
i
assert_param(IS_WRPSTATE(pOBInit->WRPState));
if(pOBInit->WRPState == OB_WRPSTATE_ENABLE)

i
Enable of Write protection on the selected Sector*/
status = FLASH_OB_EnableWRP(pOBInit->WRPSector);

else

[/*Disable of Write protection on the selected Sector®/
status = FLASH_OB_DisablewWRP(pOBInit-*WRPSector);

Explore Macro Expansion - 2 step(s)

#define USB_OTG_FS ((USB_OTG_GlobalTypeDef *) USB_OTG_FS_PERIPH_BASE)

Original | ‘Fully Expanded

Yo Type Hierarchy &3

sB_oTG_Fs 1 ((usB_0TG_GlobalTypeDef *) ex5ee00808UL) ]
‘ I \
Explore Macro E: ion - 2 step(s)

#define USB_OTG_FS ((USB_OTG_GlobalTypeDef *) USB_OTG_FS_PERIPH_BASE)

Original | |Expansion #1 of 2

- USB_OTG, rs}—ﬁ 1 ({USB_OTG_GlobalTypeDef *) USB_OTG_F5_PERIPH_BASE)

Explore Macro E ion - 2 step(s)

#define USB_OTG_FS_PERIPH_BASE @xS582@0888UL

Expansi.#1of2 | | Fully Expanded

L 1 USB_OT6, FS|—L 1 ({USB_OTG_GlobalTypeDel *) Bx58800008UL)
I

UART_HandleTypeDef
v @, _UART HandieTypeDef

UART_HandleTypeDef LW e

T UART_HandleTypeDel Advancedinit : UAR FeaturelnitT: 7T H

ErrorCode
gState : vo
hdman:
hdmatx

©c o000

Init
Instance
Lock

Mask : uint!6_t
PRABUSHPY - i

© 00 o

oo

pTeBufiPer t”- _UART HandieTypeDe

°

) /4
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[ mainc TESEE D s o= [} Open Resource O X
2L /% Includes e  Fila Search | 7 £/Ce - Snarch
Binclude "main,h” Fitdet = =

R e tee b 2 T e Enter resource name prefix, path prefix or pattem (7, * or camel casel: -
4 25 sendif rend w

S5 Dutline £ S ‘ hal_uart

a £* Includes —---cnssmnmsomnnemnnnes

F #inclide "staz2f7ie_hal.h Matching items:

S8 matches nsnepace ] stm32fToc_hal_uart.c - F746-DISCO-TEST/Drivers/STM32FTso HAL Driver/Src

& usb deviceh

- Ly pelef G TT4E-DISCO-TIST

i ock_Canfigt ! v i Dmvers €] stm32fToc_hal_uart.h - F746-DISCO-TEST/Driv
45 MLGRIO Initlvic) ¥ k> CMSE €] stm32fTioc_hal_uart_ex.c - F745-DISCO-TEST/Driv

oid

++5 MLUSART2_UART Initfvcic)
®  main[void) : int
ek _Canbigluoe]

T [£] stm32fTioc_hal_uart_ex.h - F746-DISCO-TEST
- B3 STMEFT
[ Inchdu
v B #midTdnh
& TS Fdefre _NUKIPRIOEITS 4 1 CNT s 4 Bife for the Prinvity Level

MO [} it ctovica

ART2_UART Initfvicl) =i 26 WiRder __cplusplus
27 extern "L {
I8

& MI_GPODInitfusic]) :

®  Emor Handlerfusic) : vo 5 nchade
(= STMEI o)L Drver

e [ F4E-DISCO-TESTioe (12 matches)
o S MouFT-NYIC

& NVIC BusFault_ RO true

20 MVIE. Degheriter JROn=t1

e fasei stk lake

alsefals b talset talse

: #include “ushd_def.n"

Bookmark Minimap

o £ [£) startup_stm32fT46nghics £1 (€] usbd_confc 51 EP Minimap 5 [§) startup_stm32f746nghucs 52
16items
162 258 telse =
Description Resource Path Location e . rg B -0 HAL PCD ResumeCallback(PCD 51 movs rl, #9
FIXME in 2.1, make these not overlap differently with sh /CIDE-F746-DISCO-.. line 80 | - 753 Bendif /T NEEEHAL PCD REGTSTER C 52 b LoopCopyDatalnit
3y De We do Torceiniine runctions of Sor_min. - J/CIDE-F746-DISCO-... line 344 §§“‘ ap r2, r Bockmarke 1 - - - =
FIXME put this back when we have more bits in 2.1 SDL_haptic."Wl /CIDE-F746-DISCO-... line 174 e boe FillZerd aokmarks & L. 54 CopyDataInit:
FIXME SDL_PACKEDORDER_, so we can simplify SDL_... SDL_pixels.h M /CIDE-F746-DISCO-... line 90 %ml-"; . : dr r3, = sidata
FIXME these have side effects, Vou probably shouldn't... SDL stdinch [ /CIDE-F746-DISCO-.. line 343 o5/ call the Descrintion , . dr r3, [r3, r1]
FIXME what does PSP do for ilesyst; : :
e T | bl SystemInit| .giobal gpfvectors lesume [ (USBD_HandleTyp| tr r3, [r@, ri]
TODO, WinkT: consider using itoa { ent crder, low b LocpFil : adds ri, rl, #4
TODO . WinkT: consider using oz 47 1. sake thwss o ot Y —— USBD, StatusTypeDef USBD_LL D 0_HandleT— )
TODO, WinRT: consider using _strhw] TP RETRER 2] startup.; fabng USBD_StatusTypeDef USBD_LL_DevConnected(USED_Hand [ <% LoopCopyDataInit:
TODO, WinkT: consider using _ultoa 14 .syntax unifiel UsED: ypeDef USBD LL (USED_HandleTy| + 0% v mrned ldr r@, =_sdata
TODO, WinRT: consider using sscanf} S0L_ARRAVORDER_MOWE, .Cpu cortex-m7| 3 HAL_PCD_ResumneCallback(PCD_HandleTyp emFrequency vard ldr r3, =_edata
TODO Delete queue. How te do it in 0f_ARRAVOROER RES, .fpu softvfp Systerninit{void] adds r2, r@, rl
TODO include/SDL_stdine.h:174: 50C_ARRAYORDER_RESA, - -
XXXUb‘:‘U(l:lE e 9 _ ARRAVORDER_ARGE, - thusb 14 * e cmp r2, r3 .
400 Should be set to 000 _ARRAVORDER_BGR, A9 * bec  CopyDatalnit
ould be set to . o - T — -
Ot_ARRAYOROER_BGRA, .global g pfnvectors| oid SystemInit(void) ldr r2, =_shss
9 : S0t _ARRAYORDER_ABGR -global Default_Handler { b LoopFillZerchss
— * FPU settings ---- —_— il 4 T
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Code editor—writing

Auto-complete Syntax highlight

2 ushd descc I3 =/ @ *mainc 2 ﬁg- void sttemclock ConFiE(void
155 #if defined ( _TCCARM_ ) /= TAR Compiler */ - 97 /* USER CODE BEGIN 2 */ 118 RCC OscInitTypeDef RCC OscInitStruct = {@};
150 Apragwa data_alignment=4 12 32 Hat_GpTo | 119 RCC CIRINItTypeDet RCC CIKInTtstruct = {8};
] ndif /* defined ICCARM V4 1 . s . . - .
i “a:::r::.. { } : e USER O e HAL_GPIO_Delnit(GPIO_TypeDef * GPIOx, uint32_t GPIO_Pin) : void Ei RCC_PeriphCLKInitTypeDef PeriphClkInitStruct = {@};
s ALIGN BEGIM uint3 t USBD F5 DE\'\{!DES{[USE LEN_DEV DESE] ALIGN_END = 181 /* Infinid ® HAL_GPIO_EXTI_CaHback(u|nt16_t GP‘O_D\H]:VUid 1228 . ccnfigu,e the main internal 'egu16+c' cuppup .\,clpage
Yz, laz /% USER O ® HAL_GPIO_EXTI_IRQHandler(uint16_t GPIO_Pin) : void 123 ,
e T igj ?“‘le (1) | @ HAL_GPIO_Init(GPIO_TypeDef * GPIOx, GPIO_InitTypeDef * GPIO_Init) : void 124 _ HAL_RCC_PWR_CLK_ENABLE();
w1, a5 /= usen | ® HALGPIO LockPin(GPIO_TypeDef * GPIOx, uint16_t GPIO_Pin) : HAL Statu Ei HA;*TF*‘FET‘.\GEamtéﬂﬁffﬂgFIﬁgP‘..‘EEREG?%ATORIWEAGE*S(MB’3
ral i 106 ® HAL_GPIO_ReadPin(GPIO_TypeDef * GPIOx, uint16_t GPIO_Pin) : GPIO_Ping a7 | */ nitializes the LAY, ANE and AFL busses clocks
B e 197 " USER | @ HAL GPIO_TogglePin(GPIO_TypeDef * GPIOx, uint16_t GPIO_Pin) : void 126 RCC_OscInitStruct.@ggillgtorType = RCC_OSCILLATORTYPE_HSI|RCC_OSCILLAY
1 , f*bcdusa +/ — ; — — —
172 wendif {* (USSD_LPM_ENABLED == 1) */ igg h Jeer od © HALGPIO WritePin(GPID_TypeDef * GPIOx, uint16_t GPIO_Pin, GPIO_Pinst 129 RCC_OscInitStruct.HSEstate = RCC HSE_ON;
173 exe2, 110 |3 & # HAL_GPIO_MODULE_ENABLED 136 RCC OscInitStruct.HSIState - RCC HSI ON;
B, 131 RCC_OscInitStruct.HSICalibrationValue = RCC_HSICALIBRATION_DEFAULT;
o L 132 RCC_OscInitStruct.PLL.PLLState = RCC_PLL_ON;
i n| /= 133 RCC OscInitStruct.PLL.PLLSource = RCC PLLSOURCE HSE;
b : 113 * fGbrief R
LOBTTE((ISBD_VID), , Goriet 3¢ > 134 RCC_OscInitStruct.PLL.PLLM = 15;
HIBYTE(USED VID) 114 Bretval Bress Cirl=Snars’ to show Temnlats 135 RCC_OscInitStruct.PLL.PLLN = 144;

Block select Code style

£7 Campare (F746-DISCO-TEST/Sre/main.c’ - FT46-DISCO-TEST-2/Sre/main.c) 5 =g [ prefirences o o
[6 C Compare 81 C Compare (Cannot Compare Structures) GPIO_PIN1);
o8 StartDefaultTask B format Formatter Srerw
o SystemClack Config v /e

Configure Project Specific Settings...

23 cmsis_osh v Code Style
L= fatfsh Active profile:
28 usb_deviceh b Editor K&R [built-in] ~ Edit... Remove

= C Compare Viewer ¥

M EEE 4% 9R while (1)

F746-DISCO-TEST/Src/main.c F746-DISCO-TEST-2/Src/main.c GPIO_PIN1);
2177 Tnclug 217 trelug e SRIO PIN2)s e
/% Includes —--------—memmmmmmmmemoe /* Includes - ot
22 #include "main. 22 #include "main.h” 5 GPIO_PIN3); y
23 #include "ush device.h” 23%include “cmsis_os.h” .
X h.
24 22 #include “fatfs.h” finclude <math.h>
25 /% Private includes ------------------------—- 25 #rinclude “usb_host.h” i )
26/ ODE BEGIN Includes */ 26 nfinite class Point {
27 37 /% Private includes ------- * USER COD publl:c; t(doubl double y)
25 /= USER CODE END Includes */ 28 /% USER CODE BEGIN Includes " oint{double x, double y) :
28 28 while (1) x(x), yiy) {
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T Build tools

Static stack analyzer Headless build

Build analyzer

[aup Build Analyzer 51 | == Static Stack Analyzer 4 Search m Build Ana == 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
Memeary Regions  Memory Details List Call graph
Region Start address  End address  Size Free Used Usage (%) Hide dead code
T FLASH 0x08000000 008200000 2048KB 2043.22KB 478KB 0.23% ‘
8 RAM 020000000  0x20080000 512KB  S104SKE 155KB  0.30% Function . Type Location Info Jenkins Hudson
BH ITCMRAM  0x00000000  0x00004000 16 KB 1348 KB 528 B I 3.22% @ SystemClock_Config 88 STATIC  main.c:108
@ NVIC_EncodePriority 40 STATIC  cere_em7.h:2071
@ HAL_RCC_GetSysClockFreq A0 STATIC  stm32fTec_hal_rcc.c:982
@ HAL_NVIC_SetPriority 32 STATIC  stm32f7xc_hal_cortex.c:165
° ] o
B Build Analyzer 33 | == Static Stack Analyzer 4 Search HAL_RCC_OscConfig 32 STATIC  stm32fTxcc_hal_rcc.c344
@ __NVIC_SetPriarityGrouping 24 STATIC  core_cm?.h:1863
F769-DISCO-ITCM.elf - /F769-DISCO-ITCM/Debug - May 10, 2019 3:28:29 PM @ HAL_RCC_ClockConfig 24 STATIC  stm32fTxac_hal_rec.ci703
@ HAL InitTick 16 STATIC  stm32f7ec hal.c237

Memory Regions | Memory Details

= Continuous Integration

g Build Analyzer | == Static Stack Analyzer % | 4 Search

Name Run addres;(VMA] Load address (LMA)  Size
« & [TCMRAM 000000000 16 KB F769-DISCO-ITCM.elf - /F769-DISCO-ITCM/Debug - May 10, 2019 3:28:29 PM
& itcmram (x00000000 0800110 528 B List Call graph
~ 8 FLASH (08000000 2048 KB . . . .
T dtmem 000000000 ox800110c c2ne ] «  Build project without opening IDE
E isr_vector (08000000 008000000 60 B Function Depth  Max cost Local cost Type  Location
T text 0x0800003c 0800003 ¢ 416 KB aib LoopFillZerobss 7 208 0
s .rodata (0800100 (00800100 168 @ SysTick_Handler 0 2 2 STATIC stm32fTocit.c:182 .
= .ARM 0x0800100 0x080010f0 3B @ NMI_Handler 0 1 4 STATIC NO G Ul ShOWﬂ but bUIId SyStem
e .preinit_array 00800108 (x080010f3 0B @ UsageFault_Handler 0 4 4 STATIC d .
5 init_array 0020010f2 0x080010F2 4B @ PendSY_Handler 0 4 4 STATIC stm32fToc_it.c:169 becomes aCtIVG
% fini_array (x080010fc 0x080010fc 4B @ HardFault_Handler 0 4 4 STATIC stm32fTocit.c:83
E data 0x20000000 0x02001100 12B ® HAL IncTick 0 4 4 STATIC  stm32fTio¢_hal.c:290
« B8 RAM 0x20000000 512 KB @ SVC_Handler 0 4 4 STATIC stm32fTwoc it.c:143
— @ DebugMon_Handler 0 4 4 STATIC d H
& e 20000 boswiioy |18 o Venbtarmgerinder 0 S e amerecre *  Supported for makefile and
= @ BusFault_Handler (1] 4 4 STATIC stm32fToit.c:113 H
' _use_heap_stack 0200000ZC 15K8 B R tindeTo o ; managed projects
= en n n o
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De

Debugger Live expressions SW

. = ) ) &
Main f‘ﬁ: Debugger | Startup E_/ Source | [] Comm & Live Expressions &3 T s Satsticl Profing 25 <o
Function %in use Samples  Startaddress Size =
DE'EILIQ Flrl:IbE SEGGER J-LIME Exp ression T}rpe Value pmxnmausaa;u;:;o o o Toe oot 5‘
prvidieTask() 1586% 11852 0xB002b11 0x24 =
. . . vApplicationTickHook(  1565% 11692 06001909 0:30
GDB Conne = uwTick velatile uint32_t 1603 o 20 o2 oenven oss —
SEGGER .I'LlNK g ;r;icu‘:oﬂ b 0‘15“: = SWV Data Trace Timeline Graph &2 @ ol e J(@x =0
@ Autu ctart ST- Ll N K I:G F' en O C D:I r ”] a d( :ﬂ:' Add new EXPression t;;fv‘;'::gtmtl ZS/ — accellzaxis] — accel[xAxs] — accel[yAxs]
VTaskSwitchContext() oa0e] ® 2
tsitoa() 0.05%}
() Connect to remote GDB server  Port nurber orbsCrtical) ool ] o \/ ]
Overflow packets: 10069 PC Sam)
20
. . 20
GDE Server Command Line Options fz e A
95 10 105 11 15 12 125 13 135

Integrated UART Terminal Remote debug RTOS aware debug

[T Show View o X

[T Select Remote Connection X P— ." TCP/IP STLINK [type fitertot

Gonnection(Type:| o AIEE > CuEeIDE ".'> GDB server v’b;ee'wgs Lal "
Connection name: |F746-DISCO-VirtualCom | | New.. gi:jﬁiiﬁ;m FreeRTOS™
Encoding: x-windows-950 & Console i3 %Ziﬁ?ﬁi?ﬁ“
[ ok |F46-DISCO-VirtualCom (CONNECTED) = Woke

= Remote Systems

LD1: 1 USB Py

LD1: @ = pplen .
LD1: 1 - ? T vt ThreadX Microsoft Azure
LD1: @ \ﬁ' - x gjgyThreadxMemwymmPuuls

LD1: 1 &2 ThreadX Memory Byte Pools v

LD1: @ & °~

Lpi: 1 D =

LD1: @ JTAG/SWD o &zt

Kyy 3
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STM3? ‘

CubeProgrammer




All-in-one programming software tool

Multiplatform
(Windows, Linux, macOS)

Intuitive GUI

N
sTM32 NI
CubeProgrammer

T T— STLINK direct support
st @ (JTAG, SWD)

CubeProgrammer

Automatic mode

Memory & File edition

Device memory n file +

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

Address o 4 1 C ASCI
0x08000000 20000C90 08001F09 08001EES 08001EE7 [ DY <P
0x08000010 00000000 00000000 00000000 00000000  ...........i....
0x08000020 00000000 00000000 00000000 08001EEB Y - I
0x08000030 00000000 00000000 08001EED 08B001EEF o
0x08000040 0800133F 08001387 08001A73 08001493 T
0x08000050 08001ACB 08001C3D 08001EAB 08001eB7 (EocoBoan@nonora
0x08000060 00000000 08001EF7 08001F35 08001F37
0x08000070 08001F39 08001F3B 08001F 3D 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, I2)C, CAN)

Internal/External API DLL
e : —— Flash services for custom integration

11:08:45 : Connect mode: Hot Plug ~
148 : Reset mode : Hardware reset

: Device ID : Ox466

: UPLOADING OPTION BYTES DATA ...

: Bank : Ox00
: Address : 0x40022020
: 5ize : 32 Bytes

: Bank : OxO1
: Address : 0x40022080
: Size : 16 Bytes

i Size : 1024 Bytes
9 : Address : 0x3000000
11:08:49 : Read progress:

Command Line Interface Trusted package creator

11:08:49 : Time elapsed during the read operation is: 00:00:00.008

for Scripting (secure programming)

life.augmented



STM3?2 .

CubeMonitor




STM32CubeMonitor overview

Monitoring application variables during runtime

* Non-intrusive tool to follow application behavior without
- interruption.
STM32 " « Real-time analysis to finetune application configuration.

CubeMonitor

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.

Kyy 2
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sTmz2 N8 Graphical custom data visualization
ubeMonitor

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.

ey | ” s
cquisition
»
STALE “ 4 CazHECASD =
Gubi ol D o=
= Beeris Mulli Prokss Hedis e +||= i W 2

Control a  Chart

< subfiows

& - alcakes | |
O | oozl NN 222 IR asman I START ACQUISITION g_counterLong
L ETT o s
"Hells Horlst

_ S0 ETART ; W szl 15 AT \
=
——

- =TCP 00000
s Gauges
e
[
=150
s i = " counterShort 3 Show Points [ Show Al ]
o = 100,000
| LTl . % =
—— =
(1] ot — =
ot 10| mear =
e = 71
= ‘_\‘\‘_ ¢ = 25 216 217 218 219 220
mat = Time (s)
I mmpeer Bdemure o, E @ g_syncTestShert @ g_counter! @ g_counterDouble @ g_counterFloat
= @ g_counterLon g @ o_counterShort ® g_syncTestLong
aHmn don §

Import data
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N
sTm32 N
CubeMonitor

Native support of multiformat displays

Remote data acquisition with web
server technology

User

. WD _:[—:‘
Application 'Sg > g.".g

life.augmented

Remote monitoring

Dynamic layout of dashboard Ul on PCs,
tablets, smartphones.

Monitor across a network with a web browser

STLINK probe

g ’U"Um\’p‘mf WAV

Dashboard

44



STM32CubeMonitor-Power

STM32 ‘

CubeMonitor-Power



& Visualize power data with
SE“l'.'ggMomtor-Power STM32CubeMonitor-Power tool

STM32CubeMonPwr

« Graphical rendering in real-time (up to 100 kSPS)

« Acquisition log over large period of time

* Intuitive zoom and navigation into energy
consumption data

Benchmark

» Fast computation of EEMBC ULPMark-CP
scores

46




STM32CubeMonitor-RF

STM3? ‘

CubeMonitor-RF




STM32CubeMonitor-RF

A software tool allowing to test the radio performance of STM32WB MCUs for Bluetooth® Low Energy and

802.15.4 technologies

[ sTM32CubeMonitor-RF

€3 Bluetooth -

THREAD

Ly

life.augmented

Test protocol sequences

Configure static / dynamic beacons

Manage Over the Air (OTA) file transfer

48



STM32CubeMonitor-UCPD

STM3?2 .

CubeMonitor-UCPD




STM32CubeMonitor-uCPD

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

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

50
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STM32WB — Application processor for connectivity

| &) One-stop shop

—_—

Arm® Cortex® M4

Arm® Cortex® MO+ =\ 1/
SR @ :
D)

Up to
1MB flash / 256KB RAM

Multi-protocols

@ G s« Q

‘ [IERN

life.augmented
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https://wiki.st.com/stm32mcu/wiki/Category:Connectivity

Security services
Radio Stacks
RTOS

STM32WL Reference designs
Best performance for your country regulation

Demo board
Nucleo boards
Reference designs

52




Continuous investment in Linux
to make customers’ design simpler and more efficient

ST is continuously upstreaming Linux drivers to the Linux community

Inventor of Active

Silver Member Silver Member OP-TEE Member Club Member
T @& A  LLinae
FOUNDATION U h
OP-TEE Openti
.org

Linux 4.19 LTS
Linux 5.4 LTS

2019 2020 2021 2022 2023

Kyy 53
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7 A growing base of partners
addressing customers’ challenges

life.augmented

Bk
Cff] Embedded Software - +y Components Engineering
'f:;”\"@ Software ej Development Tools Training % and Modules 'ﬂl Services

S CRAN 9Ch 0C6b oot bytesutwork"'. 0C6 Dbootiin
I
Ok (S CRAN O

v E{mbe&ided A
1Zar i i,
e TAT B ArmekeEiL / DP/
ENEA ﬂ DOULOS systems . systems
Prevas | | DI ENEA emtrion emtrion
i — Fa= . |NNDV\/3\/e
ginare  EBYE Linaro | | moWave @ENCICAM: | | PSR £
o SEQUITUR LABS o e S .
/o @ % I Hal ndsl S i
nnnnnnnnn EQE%AE % S O kontron
LSS iRl W B
LID L) LII L
sys* OCTAVO
S S° ] s ] o smLiimesysT || ™HAT sYSTEMS
y e s S — S y S°
W x W =LA - W
Witekio 2Ys Witekio & SoMLabs 018 witekio
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The 12 security functions

« STM32Trust brings 12 Security Functions to align with customer use cases and security assurance
« STM32Trust brings material (documentation, software, tools...) to cover those 12 security functions
« Security functions to embed support of companion STSAFE secure elements

~ Application LifeCyole 1 r—

—e STM3? .
 silicon Device LifeCycle Trust

‘_

~ Abnormal Situation Handiing
! . Copoemgine
Lys =

life. augmented www.st.com/STM32Trust



http://www.st.com/STM32Trust

The 12 security functions
definitions

Installation or update of

firmware with initial integrity Ability to securely store
and authenticity checks before secrets like data or keys
programming and execution

Ability to process

cryptographic algorithms, as Keep trace of security events
recommended by security in an unchangeable way
assurance schemes

Ability to ensure the
authenticity and integrity of an
embedded application

Isolation between trusted and
non-trusted parts of an
application

Ability to detect and react to
abnormal hardware and
software situations

Unique identification of a
device and/or software, and
ability to detect its authenticity

Control states to securely Ability to protect a section or Device p_rovi_sior_ling or !Define unchangeable

protect silicon device assets the yvhole software .package pergonallzatlon in untrusted mcremental.staf[es to securely

through its lifetime against external or mf[ernal environment with protect application states and
reading. Can be multi-tenant overproduction control assets

"[ 56
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Visit the STM32 Motor
control web page:

stm32-motor-control-
ecosystem.html STMG.SURTE

Motor Control
Solution Finder

ARk 4 |
L (1
P [ (e

Motor Control / X-Cube-MCSDK

STM32 motor control ecosystem

Motor Control Suite (ST-MC-SUITE)

» Online tool that provides easy access to motor-control resources
in our MCU ecosystem - for STM32, STSPIN32, and STM8
MCUs.

v il
—{»

q

ST Portfolio (Power)

Driver, MOSFet, IGET,
Protection Diodes

HV boards Software

Development Kit

Dedicated Motor Control
Software Tool
Motor Profiler ﬁ

STM32
Cube

STM32 Cube Ecosystem STM32 Motor Control Wiki
Software tools Knowledge database
Embedded software FAQ, etc.

7

life.augmented

Motor control SW development kit (X-CUBE-MCSDK)

« Motor Control firmware lib: full feature library
« Motor Control Workbench: Graphical (GUI) configurator/monitor
* For STM32, STSPIN32 MCUSs.

STM32Cubexx

« Embedded software bricks
» Most of STM32 series supported (STM32G4 = Motor Ctrl flagship)

Motor Control Profiler

» Automatic detection of key parameters (Rs, Ls, Ke)
« Zero equipment required
» For STM32 MCUs.

57



http://www.st.com/content/st_com/en/stm32-motor-control-ecosystem.html
http://www.st.com/content/st_com/en/stm32-motor-control-ecosystem.html

@ STM32 graphics examples
of achievable Ul performance

STM32G07x

STM32H725

TouchGF3({

Display
resolution
up to 1024x768

TouchGF3({

Display
resolution
up to 480x272

STM32L4+/U5 STM32MP1
+ y svmbeé:lded
v 1Zzar
TouchGF({
(5 CRANI
Display Display
resolution resolution

up to 640x480

Kyy 5

up to 1280x800



STM32Cube.Al overview

@ STM32Cube.Al Developer Cloud
Q The brand-new online Al services

STM32Cube.Al
g. The original desktop front end Al

-, optimizer for STM32 front end for STM32
X-CUBE-A —
X-CUBE-AI - - ST model zoo Web GUI Board farm

for STM32Cube.MX Command Line Interface + REST AP

v
STM32 Core engine technology
Cube Al

Kyy 59
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One tool — two versions to deploy Al on STM32

Optimize and validate Generate optimized
your NN model code for STM32
_ ‘
sTm32 P

Cube Al
O P_yTOI"Ch  — STM32Cube.Al for desktop —_—
on Keras
= >
. <a STM32Cube ~ Command Line
Interf
MATLAB ecosystem nterface
STM32Cube.Al Developer Cloud Optimized model
1F S © code for STM32
@ ONNX TensorFlow @ ONNX Online REST  Benchmarking
platform API tool

Ky 60

life.augmented



STM32 MCU Developer Zone I

Everything for STM32 developers, in one place

life.augmented


https://www.st.com/content/st_com/en/stm32-mcu-developer-zone.html

STM32 education and support

Wide support for developer communities

: , /7 Wiki.st.com/stm32mpu —
Mo Massive Open Online E Textbooks

Oc Courses wiki.st.com/stm32mcu

FAE - Worldwide

Customer Support :é STM32 Online Training 111 community.st.com

github.com/STMicroelectronics

= ‘ Partner training courses
7

s

7 @ .
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https://medialib.st.com/?r=17566
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lterative development process

Configuration Development Monitor
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Live hands-on demo

Demo using X-CUBE-DISPLAY expansion package on
NUCLEO-GO71RB + X-NUCLEO-GFX01M2 Hardware
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