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Introduction




What Is an 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

life.augmented



Case study — smart watch




 Smart watches can contain:

Processing microcontroller
Connectivity over BLE

Sensors — Gyroscope,
Accelerometer

Charger — USB Type C
LCD display with touch screen
Microphone

» Optional

NFC connectivity
Heart rate sensor

life.augmented

Typical block diagram of smart watch

Bluetooth

STM32WB,
BlueNRG

Serial Flash

GPS
kv

Sensors
ISM330DHCX

ADC/GPIO

me| USART, SPI,
12C

LSM6DSO,
1IS2MDC

TFT
controller

SAI/I2S

LDO K,’
STLQO15

— Battery

Charger

STNSO1
STC4054, STBCO8

Color LCD Display

\ 4

Microphone

MP3




The STM32 Open Development Environment (ODE) I

The STM32 Open Development Environment (STM32 ODE) allows developers to verify their design
assumptions and move quickly from ideas to a proof-of-concept.

STM32 ODE offers a comprehensive choice of hardware, firmware and software for the function
required by the application.

It leverages the STM32 MCU hardware and software ecosystem.

Lys
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STM32 ODE synopsis

g PC Software @ Cloud Service Mobile App

A

Product evaluation : : .
Function Pack with application examples

Middleware

Drivers and Hardware Abstraction Layer AP ‘1 % Hardware code optimized

Nucleo & X-Nucleo Boards Solution Boards

1 1System boards
Exploiting application functionalities and their form factor

6 STM32 Nucleo development boards
Covering the broad portfolio of STM32 MCU families

7 STM32 Nucleo expansion boards
Offering peripheral functions
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Rapid prototyping with ODE environment
g‘m

"&"»\)

X 4% = STM32 Nucleo64 board

X-NUCLEO-GFX01M2 Display expansion board ==

@ &= eart rate sensor
- 3 /
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HW Ecosystem




Development tools overview

Evaluation STM32 Nucleo Third-party
boards expansion boards

STM32 Nucleo Discovery Kkits

From full
evaluation to
open hardware

Flexible Key feature
prototyping prototyping

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

@ N

Move Actuate ~ Connect
r Power Drive Sense
life.augmented d ))) Translate

Full feature Functionality
evaluation add-on



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. )
- el ot S
;_%‘::'.;:ign'?g
o g S L

Nucleo-64 Nucleo-144 %

64-pin MCU 144-pin MCU ARDUINO

Lys




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-SAFEA1
SECURE ELEMENT

Motor drive

@

X-NUCLEO-IHMO1A1
STEPPER MOTOR DRIVER

X-NUCLEO-IHM02A1
TWO AXIS STEPPER MOTOR
DRIVER

@

X-NUCLEO-IHMO3A1
HIGH POWER STEPPER
MOTOR DRIVER

e

X-NUCLEO-IHMO4A1
DUAL BRUSH DC MOTOR
DRIVER

@

X-NUCLEO-IHMO5A1
BIPOLAR STEPPER MOTOR
DRIVER

X-NUCLEO-IHMO6A1
LOW VOLTAGE STEPPER
MOTOR DRIVER

@

X-NUCLEO-IHMO7M1
STEPPER MOTOR DRIVER

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-LED61A1
LED DRIVER

X-NUCLEO-GFX01M2
GRAPHICAL DISPLAY

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



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

Lys
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Nucleo boards for wireless communication

3 Bluetooth Multiprotocol RF transceiver
NUCLEO WES5RG @M Bluetooth® LE 5.2 and IEEE 802.15.4-2011
’ compliant

OPENTHREAD

LoRaWAN® node & gateway
LRWANZ2 frequency > 800 MHz,
LRWANS frequency < 500 MHz,

LoRaWAN-compliant protocol stack

P-NUCLEO-LRWAN?2 P-NUCLEO-LRWANS3
By ST and USI By ST and RisingHF

Long-range wireless node
Frequency range 150-960 MHz

LoRa, (G)FSK, (G)MSK, BPSK modulations
LoRaWAN, Sigfox-compliant protocol stack

NUCLEO-WL55JC
By ST



https://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/stm32-nucleo-expansion-boards/p-nucleo-lrwan2.html
https://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/stm32-nucleo-expansion-boards/p-nucleo-lrwan3.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-nucleo-boards/nucleo-wb55rg.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-nucleo-boards/nucleo-wl55jc.html

Latest discovery Kits

B-L462E-CELL1 B-LO72Z-L RWAN1

"’ STM32G0316-DISCO B-G474E-DPOW1 STM32H735G-DK STM32MP157F-DK2

life.augmented



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
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LSM6DS032X
INEMO inertial module: 32-g

Asset tracking solution

STEVAL-ASTRAI1B

ST25DV64K
Dynamic NFC/RFID tag IC

axl and 3D gyro with
embedded ML Core and FSM

LPS22HH

High-performance MEMS nano

pressure sensor: absolute

digital output barometer

STTS22H

Low-voltage, ultra-low-power, 0.5
°C accuracy temperature sensor

o—

LIS2DTW12

Ultra-low power MEMS digital o

output motion and calibrated
temperature sensor

STBCO3

Highly integrated power
manager, embedding a
linear battery charger

CGGBP.18.4 A.02

1 |
=3l TOR EVALUATION ONLY
[L ] \nor_fcc APPROVED FOR RESALE

ST1PS02

Nano-quiescent
synchronous step-down
converter

with 64-Kbit EEPROM, and
fast transfer mode capability

STM32WB5MMG

ultra-low-power, small form

factor, certified 2.4GHz
wireless module

STM32WL55JC

long range wireless and

ultra-low-power
microcontroller

STSAFE-A110

secure element which

supports authentication and
data secure management

TESEO LIV3F

best in class precision
GNSS receiver module

TCPP01-M12

Single chip solution for USB
Type-C port protection



Software ecosystem




Inside the STM32Cube ecosystem

Easily monitor & CubeMonitor

Software Tools Embedded Software ,E;«.E
. — i 5
>
-mee sTM32 N
CubeMX | i CubeMCU Packages
- i i
st NI &
CubelDE
N~ Middlewares
STCNIEZP"
unerrogrammer
Go beyond ’ P Drivers
existing solutions !’
- ; !
sTM NI -t :

S~
e sTM32 NI
CubeExpansion



-
sTM32 U STM32CubeMX

CubeMX

Microcontroller configuration, step by step

[2] STM32CubeMX Untitied: STM3ZFA11VETx 3284 11EDISCOVERY | =
= .
—_—d |
STM File dow Hel \ n - ‘
e il Window olp ° ’ > Ky

Step 1: Select the microcontroller
« Through easy filtering capabilities

[ STM32CubeMX Untitied: STM32FA11VETx 32F4A11EDISCOVERY o |15 g
~ .
st @ ile Window Help ,, n 3 L
Mo o Vindo o DY x Ly
Ix - 4 NS ER / -

« Through selection of ST board you are using| .. u’® - T T

Pinout & Configuration Clock Configuration Project Manager

Step 2: Configure the microcontroller
* Pinout wizard

» Peripherals and middleware wizard

Consumption Profile by Step

e Clock tree wizard

.....

* Power consumption wizard

Consumption (mA)

Lys
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STM32CubelDE I

El
TrueSTUDIO

L&y B

TrueSTUDIO W STM32

= eclipse

FREE

A o= Windows

life.augmented

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



s> O All-in-one programming software tool

CubeProgrammer

Memory and File edition @ connected

P S ——
UE &2 asTinu ‘
a [a STM32CubeProgrammer ] {
.
ﬁ I s W/ STM32CubeProgrammer r” — ST_ I I I

=

0x08000000 Size Data width | 32-bit

e — §  Utility

Address o 4 8 c AsCl
0x08000000 11111111 11111111 11111111 11111111 e
S o 0x08000010 22222222 22222222 22222222 22222222
3 0x08000020 33333333 33333333 33333333 33333333 3333333333333333
1 - 0x08000030 44444444 44444444 44444444 44444444 DDDDDDDDDDDDDDDD
— d eb u g I n terfac e Of J TAG/SWD 0x08000040 55555555 55555555 55555555 55555555 UUUUUULUUUUUULUY — u p g rad e STL I N K

0x08000050 66666666 66666666 66666666 66666666 FEEFFFFFFFFFFFFT

0x08000060 77777777 77777777 77777777 77777777 [ ——

internal flash, ext. memory, ossr
option byte

0x08000090 AAARAAAA AAAAAAAA AAARAAAA AAAAAAAA ]

0x080000A0 BBBEBBER BEEEEBER BEEEEBER BEBBEBEE BBSIBBIIDIIIIIND
0x08000080 ceeeccee ceeeccee cececcee cececcee IIITIIIITITIIINT
0x080000c0 DDDDDDDD DDDDDDDD DDDDDDDD DDDDDDDD hiadanans ¥
0x08000000 EEEEEEEE EEEEEEEE EEEEEEEE EEEEEEEE i i

Verbosity level

ST-LINK Firmware version : V2125M13 i
SWD frequency = 4000 KHz
Connection mode: Normal Device  STM32F203x4-
Device 1D: 0x438
UPLOADING

size i 1024 Bytes

Address & 0x8000000
Time elapsed during the read operation is: 00:00:00.108

Ventee T

o pband  Bromes Frazut |

— bootloader interface of UART — bootloader interface of USB
- |AP, ISP - IAP, ISP

life.augmented



@ All-in-one programming software tool

STLink Direct Support
(JTAG, SWD)

§ 7 STM32CubePragrammer

W STM32CubeProgrammer

Memory and File edition

Address | 0,08000000

Address
0x08000000
0x08000010

O 1 B 0x08000020
p t I O n yt eS 0x08000030
0x08000040

Program & Upload
0x08000060

0x08000070

0x08000080

0x08000090

0x080000A0

0x08000080

0x080000C0

0x080000D0

Log

o
11111111
22222222
33333333
44444444
55555555
66666666
77777777

a
11111111
22222222
33333333
44444444
55555555
66666666
77777777

Data width

8
11111111
22222222
33333333
44444444
55555555
66666666
77777777

32-bit

c
11111111
22222222
33333333
44444444
55555555
66666666
77777777

AAAAAAAA
EEBEBEEE
[{ddedddd
DDDDBDDDD
EEEEEEEE

AAAAAAAA
EEBEEEEE
[{ddedded
DDDDDDDD
EEEEEEEE

10:28:29 : ST-LINK Firmuare version : V2125M13
: SWD frequency = 4000 KHz

Internal/External : Gmecion s

: UPLOADING ...

Size

Normal

: 1024 Bytes

1 10:28:29 :  Addre: :
as ervices 105E0E i BT speretion 1o+ 00:00:00.108

ss

0x8000000

AAAAAAAA
BEBEEEEE
[{{dedaed
DDDDBDDDD
EEEEEEEE

AAAAAAAA
EEBBEEEE
[{{dddded
DDDDDDDD
EEEEEEEE

3333333333333333
DDDDDDDDDDDDDDDD
UuuuuuUUUUUUUUUY
FEEFFEFFFFFFFFFT

[ ——

BERRBRBRIIRRBEND
IIIIIIITIIIITIINT

EARRRRRRRRRRRERE)

Verbosity level

rmatio

STM32F303x4-x6-x8/F3280/F...

MU

0x438

Cortex M4

Command Line Interface
for Scripting

life.augmented

Bootloader Interface Support
(USB, UART, SPI, I12C, CAN)

Trusted Package Creator
(secure programming)



From ST-Link V2 to STLink-V3

ST-LINK/\V/2 STLINK-V3MINI
STLINK-V3MODS
ST-LINK/V2-1ISOL

B-STLINK-ISOL

; ko
- e > | =g
 m S S
S i il
-« =
B = &
& A4
(e# 45
3 8

o
== A
ooocooaoon)

life.augmented



— STM32CubeMonitor

CubeMonitor
: - Monitoring application variables during runtime
{_\: « Non-intrusive tool to follow application behavior
= - without interruption
/I% i « Real-time analysis to finetune application
> e i configuration
sTM32 U = J

CubeMonitor —_——

Drag & drop creation of dashboard Ul

« Large choice of graphical components (gauges,

bar graphs, plots...)
« Customize settings. No need for programming.

\
44173 Ll
rt Show Points
4@%@% Graphical visualization on any display
mswﬂ%ﬁhm-uﬁ:gzEjgg;;;‘ﬁfD°““'Eg;;nfgg:g§':;°a' b MU|t|‘OS t00| dII'ECt Su pport Of PC, tablets and
smartphones
‘W * Remote monitoring

life.augmented



STM32Cube MCU Packages



One-stop-shop SW packages

Mainstream High Performance MPU Ultra-Low Power Wireless
MCU MCU MCU MCU

STM32 . STM32 . STM32 . STM32 ‘ STM32 .

CubeG4 CubeH7 CubeMP1 Cubel0 CubeWB

stz @ stz @ — ——1

CubeF3 CubeF7 Cubel 1 CubeWL

Peripheral drivers

HAL API

Hardware Abstraction Layer, highly portable and
easy to use

29 . STM32 . 20
ue® | e

N . STMQ,}. . Low-Layer APIs, light weight and highly optimized
> CubeG0 CubeF?2 el for runtime efficiency

STM32 .

CubeF0

STM32Cube Middleware
* FreeRTOS » ST Bluetooth 5 stack « LoRaWAN stack « TF-M
* FatFS file system « OpenThread stack . Sigfox stack « ST USB Host & Device stacks
* LwlP TCP/IP stack « ST 802.15.4 MAC Sub-GHz phy « STM32 Touch Sensing library
« mbedTLS and mbedCrypto » Zigbee 3 stack « ST Key Management « STemWin graphics stack
« Open Bootloader + STM32 WPAN Services (KMS)

life.augmented


http://www.st.com/stm32cubemcupackage

STM32Cube Package Overview

Evaluation boards Discovery boards Nucleo boards

Board Demonstrations

Middleware level examples

Fvsltl‘f ?erF','/‘I% 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
Lys

life.augmented

Application benefits

Single package

Compatible with all STM32
series

Source code with open-source
BSD license




Adding Azure RTOS In the STM32Cube ecosystem

Software Tools Embedded Software S;E Complemented with Microsoft Azure RTOS
N
stMa2 NI . L N
CubeMX i ! SE“L’,'ggMC'U Packages é. Azure RTOS ThreadX
: : i i Real-time operating system
: ;
sz N8 . i Azure RTOS FileX
CubelDE i FAT file system, fault tolerant
| Dovelopment [
> Middl
sTm32 NI SO + Azure RTOS
CubeProgrammer
Azure RTOS NetX/NetX Duo
> : TCP/IP stacks
sTMz N --mmmmeee-
CubeMonitor

Azure RTOS USBX
USB stack, host and device

N~
sTm32 NI

r CubeExpansion
> /4

life.augmented Production License for any STM32

= @



~—
sTM32 NI
CubeExpansion

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

.-II“H-.

Bootloader/Secure Boot E

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

X-CUBE-CLASSB
X-CUBE-STL

Safety
Ready

Expansions for various applications

o

X-CUBE-CRYPTOLIB

X-CUBE-SUBG1

e

__usB i
X CUBE \ﬁib

X-CUBE-USB-PD

-
sigfox
| X-CUBE_| '

X-CUBE
X-CUBE-SFOX
LoRa =)
LoRa
[ 1-cuee | =
[-CUBE-LRWAN

BLE

| X-CUBE-BLE1

[ X-CUBE-BLE2 |

3

Enhanced for
STM32 Toolset

Enhanced for
STM32 Toolset

NFC

X-CUBE-NFC1
X-CUBE-NFC2
X-CUBE-NFC3
| X-CUBE-NFC4
X-CUBE-NFC5

NFC ))

Enhanced for
STM32 Toolset

Lys
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N
sTM32 N
CubeExpansion

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

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

=

Expansions with Function Packs

| X-CUBE | .

X-CUBE-6180XA1l
X-CUBE-IKAO2A1
X-CUBE-MEMS-XT1

| X-CUBE-MEMS1 | &hancedtor
X-CUBE-MEMS1-V4

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

lx CUBE AI

Enhanced for
ST Toolset

Aoshane

Densc

Densc

FP-AI-SENSING1
FP-AI-VISION1

Lys
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X-STM32MP-I0OTO1A & X-LINUX-IOTO1E/A

. IS a software package on for
X-STM32MP-IOTO1A expansion board on Yocto
Platform

* An IOT Application where X-STM32MP-IOTO1A
expansion plugged on Discovery Kit act as
gateway. The gateway fetches data from sensor
node on Subl-Ghz and send to the Cloud.

A !m

i )

5T, alzup T0T01A 125“
X M. . -~
131" ['NOT_FCC_APPROVED FOR RESALE |
o [~ FOR EVALUATION ONLY ™
v . i

5 e ‘c nnnnnn 1C 10: 8976C-SPSGRF (1'0\
v \J

Contains FCC 1D: SINSPSGRF
1
—aal
— ]

Nodes | Linux Dual Cortex A7 Nodes
) ) ; ) , SensorData e . SensorData
. s the first 40-pin expansion . e s
board under the umbrella of Open Development S D) |e— R aa —
Environment (ODE) Sttt | ey | Lc0(020N0r ! | IEERZILE

SPIRIT1,LSM, RGB
LED, Switch

Cloud Application

X-LINUX-IOTO1E/A

Node data on cloud Server

 The 40-pin expansion board is created for new
MPU platform from ST (STM32MP157F-DK2) &
inline with the specification from Raspberry Pi
HAT

Sub-1GHz, P2P
communication with
single Node

Sensor node

X-STM32MP-I0OTO1A

Lys

life.augmented


https://www.st.com/en/evaluation-tools/x-stm32mp-iot01a.html#overview
https://www.st.com/en/embedded-software/x-linux-iot01e-a.html

Leading Graphics Performance

STM32G0 STM32H725 STM32U5

Middleware

Drivers

up to 480x272 to 640x480 up to 1024x768

New
NeoChrom GPU

B TouchGFX

20@E DESIGNER

Software
Tools

Drag-and-drop

"I LN _ — ’ PC GUI-builder & -simulator

life.augmented




STM32 MCU Developer Zone I

Everything for STM32 developers, in one place



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

;5 @

life.augmented


https://medialib.st.com/?r=17566
https://www.st.com/content/st_com/en/support/learning/stm32-education/stm32-moocs.html
https://www.st.com/content/st_com/en/support/learning/stm32-education.html

Live demo 1: GPIO Toggling using Kell

IDE




STM32CubeMX installation

« STM32CubeMX, STM32CubelDE & STM32Cube package is downloadable from

« STM32CubeMX needs Java RE
* Check release notes of the particular version for additional requirements.
« Multiplatform tool runs on Windows, Linux and macOS
* Download from


http://www.st.com/stm32cube
https://www.java.com/en/download/

STM32CubeMX home page

EK

STM32Cube |G
AL 1I"-;-1."-I¢I s [ sTMB2CubeMX Untitled SIEE]
N -
Hgli]liférq;ﬁ File Window Help A% n K 4 k Ly7

1. Launch STM32CubeMX tool

Existing New Project Manage software installations

2. The home page a”OWS you o Check for STM32CubeMX and embedded software

to select the existing or Recent edto packages updaes

recent projects or to create Procts e T

new projects. e — Install or remove embedded software packages
3. Quick access to package PTvR———————

Installation and updates also e

available. Start My project from Cross ... it : —

ACCESS TO CROSS SELECTOR new Value Lines

= MNew price point
= Flash kept to the essential
« Full features

Lys

Lys
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 After the software package is
launched, click on Help >
Updater Settings (Alt+S)
« Configure the Updater Settings.

» Default repository folder is predefined
but is user configurable.

 Enable/Disable the automatic check
for updates in tab “Updater Settings”

Lys
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Prerequisites: updater settings

m Updater Settings

Updater Settings

Connection Parameters

*

«Firmware Repository

Repository Folder

<Check and Update Settings

® Manual Check

(O Automatic Check

Interval between two Checks (days) I:l

Data Auto-Refresh

® Mo Auto-Refresh at Application s
O Auto-Refresh Data-only at Applic
O Auto-Refresh Data and Docs at 4

Interval between two data-refreshs (d

m Updater Settings

Connection Parameters

Updater Settings

¢ Firmware Repository

- Check and Update Settings

-Data Auto-Refresh

Repository Folder

[C-/Users/john doefSTM32Cube/Repositary/

)

O Manual Check

@ Automatic Check Interval between two Checks (days)

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

| Interval between two data-refreshs (days)




« Configure the Connection
Parameters

« By default, there is no Proxy need.

If your computer needs to set a
Proxy you can do it at
Connection Parameter

« Specify the proxy server settings
that are appropriate for your
network configuration by selecting
a proxy type among the following
possibilities

Lys
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Prerequisites: Updater Settings

«Proxy Server Type

«Manual Configuration of Proxy Server

Proxy HTTP

[ Updater Settings *

Updater Settings  [SESRREEHOR FSrameters

® No Proxy
O Use System Proxy Parameters

O Manual Configuration of Proxy Server

«Authentication

| Port | |

Praxy HTTP  [myproxy. mycompany.com

O O
User Login [@ updater Settings >
| Password Settings | \Cannection Parameters

O No Proxy

O Use System Proxy Parameters

@ Manual Configuration of Proxy Server

«Manual Configuration of Praxy Server )
| Port (8080 |

~Authentication

Require Authentication Remember my Cradentials

User Login John Doe

Password | ---------- |

& Check Connection

Ok

Cancel




Prerequisites: Installing STM32Cube MCU packages

* To download new STM32
MCU packages, follow the
steps below:

« Select@ « Help > Manage
embedded software

packages » to open the
Embedded Software Packages
Manager

* Click the ® checkbox to select
STM32L4 package then

select © « Install » to start
the download and installation

Lys
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m Embedded Software Packages Manager

g STM32Cube MCU Packages and embedded softwarg

Releases Information was last refreshed 9 hours ago

&7 STMicroelectronics

&7 STM32Cube MCU Packages

- Descriptio
» STM32L1
\d STM32L4

Window

Help

:‘ -
1

About

‘ Tutorial Videos
Refresh Data
0 User Preferences
Manage embedded software packages At-U

Updater Setfting Alt-S
‘Install, Remove, check for new embedded softwa

Start My project from MCU

ACCESS TO MCU SELECTOR

Start My project from ST Board

STM32Cube MCU Package for STM32L4 Series (Size : 964.0 MB)

Details

Patch [P RElEaSE

STM32Cubel 4 Firmware Package V1.17.0 / 11-February-2021
Main Changes

# Maintenance Release of STM32Cubel4 Firmware package

@ Upgrade to use STM32 USB Device Library V2.7.1 version

@ Upgrade to use FreeRTOS V10.3.1 ST modified 2020831 (and assoed projects)




« Select @ « Board Selector »
tab search for ®@ « NUCLEO-
L4967G » In Commercial Part
Number

e Select®« NUCLEO-L496Z2G
» Kit and click on® « Start
Project »

Lys

life.augmented

Board Selection

Board Filters

| E(}

2 O

Features

Commefc'gl INUCLEO-L4962G
Part Number

STM32L4 Series

Q

o
NUCLEO-
i I ko L496ZG
PRODUCT INFO v [AcTIVE]

Type

Supplier

MCU / MPU Series
Marketing Status

Price

MEMORY

Ext. Flash =0 (MBit)
@
0

E)% EEPROM = 0 (kBytes)

0
Ext. RAM =0 (MBit)
&

0

FEATURES

Embedded Sensor

User Button

Productis in mass
production

v
9 Boards List: 2 items

Large Picture

/
[4 Buy

Docs & Resources [j Datasheet [ Start Project

STM32 Nucleo-144 development board with STM32L4962G I
MCU, supports Arduino, ST Zio and morpho connectivity

Part Number : NUCLEO-L496ZG
Commercial Part Number : NUCLEO-
L496ZG

Unit Price (US$):19.0
Mounted Device : STM32L 496ZGT3

The STM32 Nucleo-144 board provides an
affordable and flexible way for users to try out new
concepts and build prototypes by choosing from the
various combinations of performance and power
consumption features, provided by the STM32
microcontroller. For the compatible boards, the
internal or external SMPS sianificantlv reduces

Ry

-,
+
-

™ Export
|+ | overview X] CommercialPartNo | Type ____ X|Marketing Stat...X]unit Price (US$) X|Mounted Device X|
i
e
I- ‘ NUCLEO-1496ZG Nucleo-144 Active 19.0
v
. - M
NUCLEO-L496ZG-P Nucleo-144 Active 20.0 T




Set Up Clear Pinouts

E STM32CubeMX Untitled: STM32L496ZGTx NUCLEO-L49672G - O bt
® Cl | Ck on 0 K« YeS » tO STCF\SDCF’? File Window Help @ n DY k ‘,’
i n Itl al Ize al I pe rl p h e raIS Wlth STM32L496ZGTx - NUCLEO-L496ZG
. 2 Pinout & Configuration Clock Configuration _ Project Manager
thEIr defaUIt MOde . v Software Packs A Pinout
al_+] ©
eep Lurrent signals Flacemen Ll
® I n 9 <( P I n O ut an d System Core > Show User Labj
- " 9 Disable All Modes Ctri-D
Conflguration » tab clear : ]
Timers N Clear Single Mapped Signals cirit 1
I I i Pins/Signals Options... Cirk0 [
th e pl n O Ut u SI n g 9 <( P I n O Ut Connectivity > List Pinout Compatible MCUs Al |
> Clear P|nOUtS » Multimedia ’ mWarning X
Security >
. . . The pinout configuration will be cleared:
° CIICk e ((YeS>> tO Warn I ng Computing ’ would you like to continue anyway 7
Middleware >
m Board Project Options: NUCLEO-L49670G s E m

o Ini‘riali&all peripherals with their default Mode ?

Yes || o |

Q|
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Enable Debug Pins

[ sTM32CubeMX Untitled*: STM32L496ZGTx NUCLEO-L496ZG - O X

* C“Ck G« Categorles > stmy W File Window Help @ n oYy k Lyy

CubeMX

Clock Configuration Project Manager

« Enable @ « Serial Wire » in | T
Debug

System Core > SYS »

£%2 System view

{JF Pinout view

Debug |Serial Wire v|

I System Core VI

O System Wake-Up 1

- ®PA13, and PA14 will turn

[ System Wake-Up 3

to G R E E N . 0 l\n/yE!?G [0 System Wake-Up 4

Ao
[ System Wake-Up 5
. B x
S Power Voltage Detector In [Disable v ‘ %
YR VREFBUF Mode [Disable v] 2
- . pe— e §
|
0
Analog > o
Warning: This peripheral has no parameters to be config
Timers >
Connectivity >
Multimedia >
Security >
SYS_JTMS-SWDIO
Computing >
S

Gr ——
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Enable GPIO Pin

e I B138—_ _ PBIl €55 ||luF l!'
B130— é | ) .
DD 1V2
PRIy |73 PBL2 . -
pRl3 It DBI3 w0 Red
Bl |5 PBI4 — R29 ID3 1 N % |||.
Yyy
PB15 16 PBIS SBI32  Closed 1 |
Schematic

* |In Pinout view search @ «
PB14 » and then Left-click on
the highlighted pin and set
as®« GPIO Output » to drive
the LED

m STM32CubeMX Untitled*: STM32L496ZGTx NUCLEO-L496ZG

Window

Clock Configuration

v Software Packs

ST™M ..’ File
CubeMX
Home STM32L496ZGTx - NUCLEO-L496ZG
Pinout & Configuration
Q| vl &M
’
System Core >
Analog >
Timers >
Connectivity >
Multimedia >
Security >
Computing >
Middleware >

 Right-click pin PB14 and
Enter User Label & give
name® « .D3 » as on the
board.
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¢

Enter User Label

STM32L496ZGTx
LQFP144

Help

Project Manager Tools

Vv Pinout

£ System view

{F Pinout view

PB14
Reset_State
DFSDM1_DATIN2)
12C2_SDA
LCD_SEG14

SAI2_MCLK_A
SPI2_MISO
SWPMI1_RX
TIM15_CH1
TIM1_CH2N
TIM8_CH2N
TSC_G1_103
USART3_DE
USART3_RTS

GPIO_Output

GPIO_Analog

| e e OO - 9 ] 0 ) ]

EVENTOUT
GPIO_EXTI14

X

® oy x &y

v a

Signal Unpinning
& Pin Stacking




* In @« Clock Configuration »
tab Set HCLK (MHz) to@ « 80
», then press Enter.

* Click OK when Clock Wizard
message pop out to
automatically find the correct
clock sources

« The appropriate clock source
and PLL values will be set

automatically @

Lys
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Clock configuration

D STM32CubeMX Untitled™ STM32L496ZGTx NUCLEO-L496ZG

<
sTM32 U File
CubeMX

- O X
Window Help @ n u ’ k ‘,’

Project Manager

PCLK1
System Clock Mux -—.-| -
usi g )
(@) X2 ‘
HsI AHE Prescaler HCLK (MHz,
(@] PCLK2
HSE | =1~ FI o o> Fz ma
PLLCLK - ‘
A ®| | x1
y || 2 v Enable —»
. PLLG » T - - -
| ‘ e [ . k1 e
e — o usB >@
4z vH
—_— L
L ,|
PLLSAITR e ™ J
\ - —
SAINQ / > - "
L] ‘ L " ' —
e >|
.




Code generation project settings

 In Project tab@® « Name
project » e.g
GPIO _Toggle

* Browse for project
location

e Select®« MDK-ARM »
toolchain

« ®Review the exact MCU
type and library version

[ sTM32CubeMX Untitled*: STM32L496ZGTx NUCLEO-1496ZG

=
stz U
CubeMX

File

Window

STM32L496ZGTx - NUCLEO-L496ZG

Pinout & Configuration Clock Configuration

X

® oy x &y

Help

Untitled - Project Manager GENERATE CODE

Project Manager Tools

Project Name

GPIO_Toggle

Project Location

[C:\OT_Ecosystem_Training |

ghcatlon Structure
oolchain Folder Location

|Advanced v | [ Do not gen

[C \OT_Ecosystem_Training\GPIO_Toggle\

Code Generator

Advanced Settings

Toolchain / IDE [MFKTARM "] Min Version [\75.27 V] O
Linker Settings

Minimum Heap Size [Qx200 ]

Minimum Stack Size [QXAOO }
Thread-safe Settings

Cortex-M4NS

[] Enable multi-threaded support

Thread-safe Locking Strategy [Default - Mapping suitable strategy depending on RTOS ton

3 and Firmware Package

Mcu Reference ISTM32L49GZGTX

Firmware Package Name and Version lf 32Cube FW L4 V1.17.2 ‘ Use latest

Use Default Firmware Location

Firmware Relative Path
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Generate Code

X

@ fioy x &y

1  GENERATE CODE

* Click on @ « GENERATE CODE »
at the top right corner.

Project Manager

« Select® « Open Project »

Generating user source code...

« Then®« arm KEIL » will open | mm |

[ code Generation >

©

O rm KE“. The Code is successfully generated under :
C:N1OT_Ecosystem_Training/GPIO_Toggle

Projec@uage :C
COpen Folder | Open Project |m

nVision®5

Copyright © 20132022 Arm Ltd. All right reserved
This product i= protected by U.S. and international laws.
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Kell Project Window

CM\OT_Ecosystem_Training\GPIO_Toggle\MDK-ARM\GPIO_Toggle.uvprojx - pVision

- O X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
MNMBHA@| 4 LR|90C|e= | PRBR|EEELEE @ liawIQ-|oo<5)d-|-'|'\\
@Eﬁfﬁﬁ@'ﬁﬁlleﬁo_Tnggle EJ& ﬁ%’#ﬁ

= % Project: GPIO_Toggle
I %3 GPIO_Toggle
@ (3 Application/MDK-ARM
EID Application/User/Core
@ [ Drivers/STM32L4xx_HAL Drix
@ [ Drivers/CMSIS
¥ omsis

< | |
Pm;ed:le Books | {} Func...| (), Temp..|

o7 | .

ST-Link Debugger CAP NUM SCRL C .

life.augmented



Add User Code

E CAOT_Ecosystem_Training\GPIO_Toggle\MDK-ARM\GPIO_Toggle.uvprojx - pVision
() Browse the 0(( ma|nC )») | File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
file in Proiect  BHP| LRI P | = e | @ JRe Q-|le o0& &-
e in roJeC S E B e- %4 | GPIO_Toggle ol K| db @ &
Project r B _] main.c
° Add the user COde 1{0) =% Project: GPIO_Toggle 78 | SystemClock_Config():
= %7 GPIO_Toggle 80
-, N s 81 * US CODE BEGIN SysInit */
toggle GPIOs driving the| @& et | /7 o coce peom Svatair
. G“ Application/User/Core 83 * USER CODE END SysInit */
h f K 3] main.c 84
LED to t e SpeCI IC 9 n J stm32ldxx_it.c 85 /* Initialize all configured peripherals */
USER CODE » %] stm32ldxx_hal_msp.c 86 I'F}_{__GEIO_EI:“'“::I__‘ o
% 3 Drivers/STM32L4xx_HAL_Drir :; SRR CODE BEEIN 2 0
\ I I # 23 Drivers/CMSIS 89 + USER CODE END 2 *
BEGIN\END section In et o
. 9l * Infinite loop *,
the main.c B8 | /- uses cooe eers warr -
93 while (1)
. 94 -] |
 Ensure YOU Save pI’OJeC'[ > | e e mm
97 (* USER CODE BEGIN 3 *
T @ :
g9 HAL GPIO TogglePin (LD3 GPIO Port,LD3 Pin); /* Toggle LED */
100 HAL Delay(1000); /* 1000 ms Delay */
101
102 + 1}
103 * USER CODE END 3 =*
< | ) 104

Lys
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* Click ® « Build/Rebuild »
icon or ®« Project > Build
Target / Rebuild all target
files »

 Build status (Error and
warning) is display in « @
Build Output » window

 Ensure that no errors and
warning

Lys
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Build Project

E CAOT_Ecosystem_Training\GPIO_Toggle\MDK-ARM\GPIO_Togal
File Edit View Project

EHd@ L oA 90| @ m
o W4 V‘&‘

Flash Debug Peripherals Tools

LoAD
¥4 | GPIO_Toggle

Project Flash Debug Peripherals Tools SVCS Window Help
New pVision Project...
Mew Multi-Project Workspace...
Open Project...
Close Project

Import

Export

Manage

Select Device for Target ...

Remove Item

K. Options for Target 'GPIO_Taggle'... Alt=FT7

Build Target F7
Rebuild all target files

Build Output

2atch Build
tch Setup...

compiling stm3214xx hal.c...

compiling stm3214xx hal tim.c...

compiling stm3214xx hal i2c_ex.c...
compiling stm3214xx hal flash.c...
compiling stm3214xx hal rcc.c...

compiling stm3214xx hal flash ramfunc.c...
compiling stm3214xx hal flash ex.c...
compiling stm3214xx hal rcc ex.c...
compiling stm3214xx_hal_gpio.c...
compiling stm3214xx hal dma ex.c...
compiling stm3214xx hal pwr.c...

compiling stm3214xx hal dma.c...

compiling stm3214xx hal pwr exX.cC...
compiling stm3214xx hal cortex.c...
compiling stm3214xx hal exti.c...
compiling system stm3214xx.C...

compiling stm3214xx hal iZc.c...
linking...

Program

3 RO-data=526 RW-data=12 ZI-data=1644

GPIOLToggle\GPICLToggle.axf" - 0 Error(s), 0 Warning(s).
LIV LY B2V VRV

anslate C\IOT_Ecosystem_Training\GPIO_Toggle\Core\Src\main.c Ctrl+F7
op build

IC\IOT_Ecosystem_Training\GPIO_Toggle\MDK-ARM\GPIO_Toggle.uvprojx
IC:\FDP_2022\GPIO_Toggle\GPIO_Toggle\MDK-ARM\GPIO_Toggle,uvprojx




Starting the Debugger

CMOT_Ecosystem_Training\GPIO_Toggle\MDK-ARM\GPIO_Toggle.uvprojx - uVision — O X
File Edit WView Project Flash Debug Peripherals Tools SVCS Window Help 0
N d@ » @ | @ | PR E=EEEG® VRaela-le oo & BE-| A
& & € - | %8| GPIo_Toggle IR AT SO
Project L = | _] mainc ] startup_stm321496xc.s S
=% Project: GPIO_Toggle 1 /* USER CODE BEGIN Header */ ~
=l 4%z GPIO_Toggle 2/**
E_ L_J Appl]caﬂcn;MDK—ARM 3 ------------------------------------------------------------------------------
5. B3 Application/User/C 4 * @file : main.c
. pplication/User/Lore 5 * @brief : Main program body
#-_] main.c D I T LTI TT I ————
@] stm32Mxx_it.c 7 @attent;or{
@] stm324xx_hal_msp.c 2
I . * Copyright (c) 2022 STMicroelectronics.
#-Ld Drivers/STM32L4dxx_HAL_Drin 10 » 211 rights seserved.
&L Drivers/CMSIS 11
’ CMSIS 12 * This software is licensed under terms that can be found in the LICENSE file
13 * in the root directory of this software component.
14 * If no LICENSE file comes with this software, it is provided AS-IS.
15
ls ------------------------------------------------------------------------------
17 L /
18 /* USER CODE END Header */
<] | ] 19 /* INClUdeS == e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o v
Epfaject @B-:-Jl': {} Func... [].,I-:r'lp , < >
Build Output L x|
Load "GPIO_Toggle\\GPIO_Toggle.axf" ~
No ST-LINK detected
Error: Flash Download failed - Target DLL has been cancelled

Flash Load finished at 17:54:38

Load "GPIO_Toggle\\GPIO_Toggle.axf"

NHo ST-LINK detected

Error: Flash Download failed - Target DLL has been cancelled

Flash Load finished at 17:54:53

Load "GPIO_Toggle\\GPIO_Toggle.axf"

Erase Done.

Programming Done.

Verify OK. W

‘ ” 5T-Link Debugger L7 C15 (
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Run Application

C\IOT_Ecosystem_Training\GPIO_Toggle\MDK-ARM\GPIO_Toggle.uvprojx - uVision — O X
File Edit View Projet Flash Debug Peripherals Tools SVCS Window Help
== N- 1 F-d | = o | B | == g e | o R e A e O & B~ X
Debug Toolbar to I% B s uIRREaF- - 0-3-R-0-0-|%-
/ egieters T ] mainc ] startup stm32i496cs | ] system.stm32idcc v X
reset, run Stop, Step Register |Va|ue 1 /* USER CODE BEGIN Header */ A
o - = 25/
in, step out option B st R R A R S
4 * @file : main.c
S * @brief : Main program body
6
7
o m | oy - :
lELe | & &0l v & :
' 11
12 * This software is licensed under terms that can be found in the LICENSE file
13 * in the root directory of this software component.
14 * If no LICENSE file comes with this software, it is provided AS-IS.
15 .
- B - I
 Click to Run (F5) the b
8 /* USER CODE END Header */
. . 19 1
application and see ; 7
+ 21
= 22 f* Priw incl
output on LD3 of | =L
Privilege Privileged 24 /* USER CODE END Includes */
Stack MSP 25
N LE States 1016 26 /* Private TYPedef ———— e %/
Oar ] Sec 0.00010160 27 /* USER CODE BEGIN PTD */
+ FPU 28
29 /* USER CODE END PTD */
30
L el i of 4
32 /* USER CODE BEGIN PD */
33 /* USER CODE END PD */
34 v
] Project | = Registers < >
ST-Link Debugger t1: 0.00010160 sec L7 C:15 (
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Live demo 2. GPIO Toggling using

STM32CubelDE




Generating Code for STM32CubelDE

* Open STM32CubeMX (.10C
file) of same project created In
last project.

« Navigate to Project Manger tab

Lys
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Core 7/15/2022 12:09 PM File folder
Drivers 7/15/2022 12:09 PM File folder
MDK-ARM 7/15/2022 205 PM File folder
L] .mxproject 7/15/2022 147 PM MXPROJECT File 9 KB
ellm GPIO_Toggle.ioc 7/15/2022 1:47 PM STM32CubeMX 8 KB

m STM32CubeMX GPIO_Toggle.ioc*: STM32L496ZGTx NUCLEO-L496ZG

o~
stz O File Window
CubeMX

Pinout & Configuration

STM32L496ZGTx - NUCLEQ-L4967G

Clock Configuration

GPIO_Toggle.ioc 2 ject Manager

Help

- O
® Hovy x Loy
Project Manager

X

Project Settings

Project Name
Project Location

Application Structure

‘GPIO_TnggIe

‘C AOT_Ecosystem_Training

‘»uil anced

| O Do not g4

Code Generator

Toolchain Folder Location

Toolchain / IDE

Linker Settings

Advanced Settings

Minimum Heap Size

Minimum Stack Size

[MDK-ARM

v]

Min Version

V5.27 v| O

[ox200 |

[ox400 |

-Thread-safe Settings

Cortex-M4NS
[] Enable multi-threaded support
Thread-safe Locking Strategy

Mcu and Firmware Package

Mcu Reference
Firmware Package Name and Version

Use Default Firmware Location

‘E-:f.‘:.‘lt Mapping suitable strategy d

[5TM32L4962GTx

[STM32Cube FW_L4 V1.17.2

| 4 Use lates




Change project setting for STM32CubelDE

« Change Toolchain/IDE
MDK-ARM to @ «
STM32CubelDE »

« Uncheck ®« Generate
Under root » checkbox

« Keep other setting as it
IS

Note: If you generate the code to
generate Under Root may corrupt
old generated project

Lys
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5TM32CubeMX GPIO_Toggle.ioc® STM32L496ZGTx NUCLEO-L496ZG

2
sTmz2 W File
CubeMX

Pinout & Configuration

Window

STM321L4967GTx - NUCLEO-L4967G

Clock Configuration

Help

- O
® oy < Ly

Project Manager

X

Project Settings

Project Name

Project Location

Ode enerato

|GF’IO_Tuggle

|C.'\IOT_Ecosystem_Train|ng

Use Default Firmware Location

Application Structure |H.;|_3|-|;;.;| \ [J Do not ge
\Toolchain Folder Location | g
Toolchain / IDE |STM320ube|DE v I:I Generate Under Root I
Linker Settings
Minimum Heap Size [ox200 |
Minimum Stack Size [ox400 |
Thread-safe Settings
Cortex-M4NS
[] Enable multi-threaded support
Thread-safe Locking Strategy Icha_‘It Mapping suitable strategy depending on RTOS selection
‘Mcu and Firmware Package
Mcu Reference |STM32L496.ZGT><
Firmware Package Name and Version |F.-‘L1.'-_'-t.',..:e FW L4 V1.17.2 \ Use |ates




* Click on @« GENERATE CODE »
at the top right corner.

« Select® « Open Project »

e Then®« STM32CubelDE » —
will open

Lys

life.augmented

Generate Code

X

® oy x &y

1  GENERATE CODE

Project Manager

Generating user source code. ..

(3

Y
sTM32 U
CubelDE

[ code Generation >

The Code is successfully generated under :

C:N1OT_Ecosystem_Training/GPIO_Toggle

Pm]ectgguage :C
Open Folder | Open Project |




« Set the desired workspace folder for all
the projects to be created by the
STM32CubelDE

e Click on ® « Launch »
« STM32CubelDE Welcome Page

 The Welcome Page allows the user to
quickly reach information regarding the
product, and how to use it

« Can be reached any time via Help >
Information Center

Lys
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Launch STMBZCubeIDE

L STM32CubelDE Launcher

Select a directory as workspace

STM32CubkelDE uses the workspace directory to store its preferences and development artifacts,

Workspace: g \Users' \Desktop\STM32CubelDE_workspace]

[] Use this as the default and do not ask again
» Recent Workspaces

Welcome to STM32CubelDE
Start a project

e =

Start new STM32 RO
project project

Quick links

| E Read STM32CubelDE Documentation

| [1 Getting Started with STM32CubelDE

|° Explore What's New in STM32CubelDE

Support & Community

ST Longevity Commitment




First STM32CubelDE start

B workspace_1.7.0 - STM32CubelDE
File Edit S Ref N

Run  Window Help

ource efactor avlgate earch TOje:
5 ¥ Information Center 52 ="

& @ stvszcubeide Home

 [Information Center] panel contains |\ v <
. . . . Welcome to STM32CubelDE gy Soerenecommny
links to various information related to | N P
STM32CubelDE. :

« Close the [Information Center] panel
» C/C++ perspective will appear

 Please note that the content from the

[Information Center] panel might take | == -
some time to appear. |

« Click on the highlighted button to open = Starta project

the Project Explorer. !
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Editor view

I Project Explorer 23 B S

v [[3 pio
|

Project Explorer view

[n Includes
2 Core

> & Inc

> & Src

> (& Startup

> (& Drivers
> (& Debug

[ cpio.ioc
GPIO Debug.launch
1 STM32L476RGTX_FLASH.Id
|tn STM32L476RGTX_RAM.Id

Lys
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orkspace_1.7.0 - GPIO/Core/Src/main.c - STM32CubelDE
Refactor Navigate Search Project Run Window Help

@G- (-G i-0- RO SARETIH-F OO

%inc 52 [h mainh

/* USER CODE END SysInit */

/* Initialize all configured peripherals */
MX_GPIO_Init();
/* USER CODE BEGIN 2 */

/* USER CODE END 2 */

/* Infinite loop */

/* USER CODE BEGIN WHILE */
while (1)

{

HAL_GPIO_TogglePin(LD4_GPIO_Port, LD4_Pin);
HAL_Delay(500);
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

/* USER CODE END 3 */
}

)5S /**
6 * @brief System tlock Configuration
* @retval None

*/

29- void SystemClock_Config(void)

110 {

[2 Problems | Tasks [ Console 52 [T Properties =L m,
X% EREE 209

<terminated> GPIO Debug [STM32 Cortex-M C/C++ Application] ST-LINK (ST-LINK GDB
~

Debugger connection lost.
Shutting down...

< >

Writable ‘ Smart Insert

C/C++ Perspective

= 8 go (® Build Ta..

main.h

SystemClock_Config(void) : void

o

+F

++7 MX_GPIO_Init(void) : void
® main(void) : int
]

°

]
o

SystemClock_Config(void) : void

MX_GPIO_Init(void) : void
Error_Handler(void) : void

assert_failed(uint8_t*, uint32_t) :

<

o10 Build Analyzer 52 == Static Stack Analyzer = 8 =0

GPIO.elf - /GPIO/Debug - Aug 11, 2021, 10:40:57 PM

Memory Regions  Memory Details

Region Start address End addre

8 RAM 0x20000000

i = RSP
106: 19: 2830

= O
2 BV o % §




 Right click on project and click on @« Build
Project »

« ® Build status is displayed in the Console

window

« ® Compile errors are displayed in the
Problems window.
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Build Project

E workspace_1.10.1 - GPIO_Toggle/Application/User/Care/main.c - STM32CubelDE

Eile Edit Source Refactor Navigate Search Project Run Window Help

i | B/~ @i BrE~f~vFrHE~O0~-Q@~i®™ g~ i - - to
[ Project Explorer % BE%YT § S B [@manc X
~ [[3 GPIO_Toggle (in ST* =~~~ = "=~ A rEnerncant orGTH Header */
A New >
3%, Binaries
& Includes Go Into SRR R ORSK RR SRR SRR SRR SRR SRR SR S S KK KK
b -
- . - : main.c
v (0] New Wind .
(= Application pen in New Window ) : Main program body
= User Show In AR+SRIFEHW > b s sor oo sor o s o0 00 S 5000
& Debug B Copy Ctrl+C
~ = Drivers Paste Cirl+V
(= BSP % Delete Delete (c) 2822 STMicroelectronics.
= CMSIS Source 5 reserved.
(= STM32Lb0t

Mo . .
Move... are is licensed under terms that can

?GPIO—R’QQI&"O‘ Rename... F2  }t directory of this software compone
5 GPIO_Toggle De [ NSE file comes with this software, i

)
[uw STM GT.
- o _Fxport
& STM GT S L T LT T ET TP PP s

Build Project
D Header */

Blrom P
| Incremental Build of Selected Projects |- - ____________________________
Refresh

Close Project
Close Unrelated Project

ludes ---------mmmmmmmm e
EGIN Includes */

Build Confiouration

{2l Problems x ¥ Tasks B Console [a@ Build Analyzer == Static Stack Analyzer
0 items

Description Resource Path

[£! Problems &I Tasks & Console * [m Build Analyzer = Static Stack Analyzer
[COT Build Console [GPIO_Toggle]
16:17:27 **** Incremental Build of configuration Debug for project GPIO _Toggle ****

make -3j8 all
arm-none-eabi-gcc "C:/I0T_Ecosystem_Training/GPI0_Toggle/Core/Src/main.c" -mcpu=cortex-md
arm-none-eabi-gcc -o "GPIO Toggle.elf” @"objects.list” -mcpu=cortex-md -T"C:\IOT Ecosyst

Finished building target: GPIO_Toggle.elf

arm-none-eabi-size  GPIO_Toggle.elf

arm-none-eabi-objdump -h -S GPIO_Toggle.elf > "GPIO Toggle.list"
text data bss dec hex filename
6216 20 1572 7808 1280 GPTI0_Toggle.elf

Finished building: default.size.stdout

Finished building: GPIO Toggle.list




Debug Perspective

ore/Src/main.c - STM32Cubel DE

Window Help

T L T = R SFRVIeW |
= 0 @B.I (V. G¥E. G7L. M. = O | @BSRs 1 |8iRegisters RO |[3 Peripheral registers
9 % | | = <§> = || type filter text Contents are
[#] y& main.c [function: main] [type: Temporary] Register .
| Age Cortex-M SCS dlSp|ayed here

[, B SCB
I e SysTick
[ SR NVIC
- a © STM32LAb
b > A% pAC

Restart . =o |*
Resume "
Suspend

Fault Analyzer view

@ Fault Analyzer 73 O Outline

_ o B o reokveeag Display information if

¥erm!na:e o Rel ) . N a system fault occurs
ermlna e e aunC =/ &3 Bus, mernory managernent or usage fault (FORCED)

Step Into - - &9 Failed wector fetch (WECTEL)

&3 Debug event (DEBUGEWT)

Step Over o
Step Return o =-:,.- : 1 = Terminal &2 =8 Bs &=
Instruction Stepping mode = Junimaming. i

Port0

Terminal view
Breakpoint view Serial port output

. o : i can be directed
tdded C/C++ Application] EXIStIng breaprIntS are arm-atollic-eabi-gdb (7.10.1

shown or configured here ] to this view

»

€ EY =Gy G g be ) =

FreeRTOS Executables = B

Lys
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Starting the Debugger

E workspace_1.10.1 - GPIO_Toggle/Application/User/Core/main.c - STM32CubelDE

File Edit Source Refactor MNavigate Search Project Run Window Help

. . . mifhg [ B>/~ m = Er@E~f~-@-riHE~r-0-@u~-i®™q~ o avyo |0
® In PrOJeCt EXplorer rlght CIICk 5 Project Explorer SE% Y 8 T B [@mainc X
. . v [DGPIOToggle inSTN .~ T T T j6IN Header */
On prOJeCt and CIICk On 0 o ijlgr::lzr‘;eess GO In‘tO S 3 R R SR RO S R SRR ORI SR R R SR SR i ROR R SR RO SR R i RO R R SR RO R R R R R R R R R
lh .
« (= Application Open in New Window s matn.c )
Debug a‘S STM32 C/C++ BUSEF Sh0W|n AIt+ShIﬁ+W> v‘!%w‘»‘-41*;*!“:12*5:3%:‘:2*2332’-%****%w‘»‘-%****%w‘»‘-%w‘»‘-***%#%#***%#%#***%#%#***%
. . = Debug B Copy Cirl+C
Application » to start the ~ & ories
= BSP % Delete Delete |C) 2@22dSTHicr‘oelectr‘onics.
d b 1 = CMSIS Source , |reserved.
e ugglng BSTM%HM.(_HJ Mere- re is licensed under terms that can be found in the LICENSE file
EGPIO_ToggIe.loc Rename.. F2 directory of this software component.
£ GPIO_Toggle Det s Import.. SE file comes with this software, it is provided AS-IS.
. uw STM32L496ZGTX
NOteI STM32CUbeI DE Can z STM32L496ZGTX: = E)(port K R R OR R KCOR R OCKOR RO RO RO IR SRR RCROR R R OR R R R ROk R R R R R R R R R R Rk R R R R
detect if the current ST-Link oo b s 1
Refresh T */
.I:' N | b d : Id Close Project h"
Irmware On UC eo Oar IS O . Close Unrelated Project S = - x/
H Build Configurations > IGIN Includes */
In this case, follow the ) b mctudes =
- - ’ o IndE)( » de{ ___________________________________________________________ t/
Instructions to update the ST- SRS »
. . %7 Debug As > [ 1STM32 C/C++ Application ck Analyzer
Link firmware. Once done, start S T Do Contratons
i Resource Path Location
= = Restore from Local History...
the debug session again.
% Convertto C++
% Run C/C++ Code Analysis
Configure >
Properties Alt+Enter
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Type




Click Resume [+ to run application

E workspace_1.10.1 - GPIO_Toggle/Application/User/Core/main.c - STM32CubelDE — Oa ke

File Edit Source Refactor Mavigate Search Project Run Window Help

i |&id~ \QIE' BN PIE LG HyOrRri®™y e v oy~ @ Q | @i

%5 Debug % 5 Project Explorer = B [¢ mainc x [d stm3214xx_hal_gpio.c = B ®-Variables % Breakpo.. 91 Expressi.. i Registers &7 Live Exp.. X ®8SFRs — B
2 okliv 80 63 { -~ % % &

~ [ GPIO_Toggle Debug [STM32 C/C++ A 64 /% USER CODE BEGIN 1 */ Expression Type Value

~ ¥ GPIO_Toggle.elf [cores: 0] 65 i i
, - . 66 /% USER CODE END 1 */ acceleration _ Fa!Ied to evaluate exp
~ o Thread #1 [main] 1 [core: 0] (S 67 angular_velocity Failed to evaluate exp
) = main() a‘_c mainc71O@O00N . o /% MCU Configuration----—--- - oommmoom magnetic_field Failed to evaluate exp
» arm-none-eabi-gdb (10.2.90.2021 69 temperature Failed to evaluate exp
#o ST-LINK (ST-LINK GDB server) 70 /* Reset of all peripherals, Initializes the Flash interface a pressure Failed to evaluate exp
71 HAL_Init(); humidity Failed to evaluate exp

ar Add new expression
73 /* USER CODE BEGIN Init */ ae

75 /* USER CODE END Init */

77 /* Configure the system clock */
78 SystemClock_Config();

80 /* USER CODE BEGIN SysInit */
82 /* USER CODE END SysInit */
84 /* Initialize all configured peripherals */

85  MX_GPIO Init();
86  /* USER CODE BEGIN 2 */

< > < >

& Console X (% Problems @ Executables & Debugger Console 0 Memory <’ Search |G REE B ~>Cr =0
GPIO_Toggle Debug [STM32 C/C++ Application] [pid: 34]

File download complete
Time elapsed during download operation: ©@:00:00.326

Verifying ...

Kys < : v
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Live Demo 3: Using X-Cube Package




Opening STM32CubeMX in STM32CubelDE

E workspace_1.10.1 - Device Configuration Tool - STM32CubelDE - O X
° D bI C I . k 0 G P I O I O C File Edit Navigate Search Project Run Window Help 9
Ou e IC (( ] I ‘@v%v@@;#vﬁv%v & vid]w - ¥ P ow v|U|ﬂ Q @|E7§.m
f'I 5 Project Explorer % = B [ GPIO_Toggleioc = 8
& 3 . . .
v [ GPIO_Toggle (in STM32CubelDE —

# Binaries

 This will open the L SR .
ST M 3 2 C u b e M X e Q : {F Pinout view =2 System view ‘

& GPIO_Toggle.ioc

Pinout & Configuration Clock Configuration Project Manager

. [ STM32L496ZGTX_FLASH.Id 4
pe rS peCtlve R STM221496ZGTX_RAM.d
1 AAARNRARAARARARANA]

Sy.. >

* ® Switch between the
perspective with their icons
on top right corner S oo

Se.. > AAAAAARAAARARARARARARARARARARARARARA

Co.. »

ML > @ I a L 4 Q v
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Download and Install X-CUBE Packages

E workspace_1.10.1 - Device Configuration Tool - STM32CubelDE - O X

* CIICk to 0 « Help > Manage Embedded File Edit MNavigate Search Project Run window
Software Package » to install Package L g e g o non G

5 Project Exp.. x = B [ GPIO_Toggleioc x Help Contents

SR,
GPIO—TOQQIE'IOC Show Context Help

B =t
= 0

~ [ GPIO_Toggle (in STM3
e S h @ « X-Cube-MEMS1 03] oogte!
earc (( u e )) an (( 5 i‘; Binaries P t & C f Show Active Keybindings... Ctrl+ShiftsL
I t I | t > &) Includes L=ty onfig 4« Tips and Tricks...
Nnstaill » | > & Application Cheat Sheets..

> Deb
= e_ 49 @ Eclipse User Storage >

» = Drivers o
o : @ Check for Updates q
_ g:;%‘;ff;;;é?; r (- Install New Software... '
] | i

® 9 N Ote - If O u m & Eclipse Marketplace... Manage Embedded Software Packages I
—— [[] Embedded Software Packages Manager 3 [l Check for Target Selector Device Tes

Check for Embedded Software Packages Updates
Manage Embedded Software Packages

downloaded

| E S$TM32Cube MCU Packages and embedded software packs releases

Releases Information was last refreshed less than one hour ago.

ST-LINK Upgrade

paCkage form ST || status | Description - — tﬁ [ About STM32CubelDE

£yr STMicroelectronics

CUP

X-CUBE-GNSS81

AYJ

site you can install @

=l
=
=
=
=
=l
=
=l
=
=
=
=
=
=
=
=
=
=

STM32L496ZGTxX
f I . k F ¥ X-CUBE-MEMS1 ‘ LQFP144
AARAAAAARAARARANARANAARAANARRARAAARN
I b Drivers and sample applications for MEMS components (Size : 84.49 MB) 920
O Drivers and sample applications for MEMS components (Size : 85.2 MB) 91.0

Details [ j Q m ﬂ 'Q, I:

Release version: 9.2.0
Release date : 2022-02-09

Release information :

ToDa: Change date before release and delete this line
Add new sensors: LIS2DU12, ILPS22QS, ILPS28QSW, LPS28DFW 9

Add support for Nucleo-U5
I
Install Remove
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* Diagram of « IKS02A1 board »

Main Board 12C
Nucleo [1S2MDC

Arduino UNO R3

X rrrrrrrrrrerrn
HBOO0OQCOOODO0O
'
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Sensor IKS02A1

3D magnetometer

IS2MDC
3D accelerometer
plus 3D gyroscope
ISM330DHCX
3D accelerometer

— Low Power
[1IS2DLPC

Digital
IMP34DT05 omnidirectional
microphone



Pin connection

Nucleo-L496ZG and X-NUCLEO-IKS02A1

- PB8(12C SCL)
I—¢- ,. s
| SH21 ooz, 3
+5V 43V3 Green CN5 i e] PB9(12C SDA)
2 10 PBE D15 [
L PBY D14 :
CN6 2 =
= 8
— 1 |E ° 5
2 |3 & 6 L > £ -
3 n g S - DTT 3-3V ' " = =3
— 8 ——— e v | ke :
5 al . PB6 D10 ;
'|| BEE MCU 5| 3 PC7___ D9
! 7 |= 1 PAJ CEN (o o amm.. . oo TSRS
g |S GND
A Header 10X |_Female
VIN Header 8X1_Female CHN9
CNE 2 . PAS D7
A0 A0 - 3 - PBI0/PEE D6
PAl A1 ) QE S| & PB4 D5
PA4 A2 . |3 S o ¢ PB3 D4
PBO A3 1 l@s I PB3 D3
o !
5 |2 3| 3 Mlﬂ D2
= - PA2 D1
al | PA3 DO
Header 6X1 Female =,

Header 8X1 Female
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o Select@« 12C» 1IN O «
Connectivity » & Mode «
12C»

« ® Manually select
PB8 as I2C1 CLK
PB9 as 12C1 _SDA

* No change: use default

(Standard
Mode/100kHz)

Lys
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Configure communication

[ GPIO_ Toggleioc x

GPIO_Toggle.ioc - Pinout & Configuration

Pinout & Configuration Clock Configuration Project Manager

v Software Packs v Pinout

{53 g |2C1 Mode and Configuration {F Pinout view =2 System view
Analog > IQC|IQC v
Timers >
Connectivity hd

Configuration

LPUART1
QUADSPI
SDMMCA
SPI
SPI2

E\Pﬂl,i“,‘ ~ Timing configuration .




Adding Software Pack

* In Software Packs click@® « Select

[ GPIO_Toggledoc x

GPIO_Toggle.ioc - Pinout & Configuration

Components »

» Select « X-CUBE-MEMS1 » > Board
Expansion ® « [KSO02A1 »

E Software Packs Component Selector X

Pinout & Configuration Clock Configuration

o Softwae Dacks v Pinout
Select Components Al-0

Managg = =
Add pack fiware component to the project

Project Manager

System view

IOE Pinout view

System Core >

Packs
= % 0 >
Pack / Bundle / Component _f‘

~ STMicroelectronics X-CUBE-MEMS1

» Device MEMS1_Applications 920
rt AccGyr 540
1 AccMag 550
> Board Part Acc 1.3.0

it AccTemp / LIS2DTWA12 Not selected v

> Bo t Mag 530
Board Part HumTemp / HTS221 Not selected
rt PressTemp 5.4.0 STM32L496ZGTx
art Temp 120
Part Gyr / A3G42500 [Not selected | o] LQFP144

it PressTempQvar 1.0.0

Extension IKS01A3 180 O
Extension IKS01A2 533 O
[ Board Extension IKS02A1 © 113 ]
> Bo ort Custom 920
S STM32_MeotionlD_Library / Core 241 Oa
-

r Coarenrs QTRATD MatianEV | ikean: [ Cara 7R1
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@ Select Software Packs

® Select STMicroelectronics X-
CUBE-MEMS1

©® Activate Board Extension MEMS

O Configure Platform Setting :
Select 12C1

Lys
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Activate Board Extension MEMs

Pinout & Configuration Clock Configuration
v Software Packs v Pinout

S STMicroelectronics X-CUBE-MEMS1.9.2.0 Mode and Configuration

Project Manager

{2F Pinout view = System view
y

v A

Categories

I Board Extension IKS02A1 I

System Core >
Analog »
Timers > u
Connectivity > =
2
Multimedia > Al :
Reset Configuration =
Security > E
@ Parameter Settings A Platform Settings STM32L4967GTx 3
Computing 2 Platform proposal E
BSP =
dlowars > Name IPs or Components Found Solutions
oftware Packs v I IKS02A1 BUS 10 driver (I2C:12C v | Undefined v
Undefined
[} 1
v roelectronics X-CUBE-MEMS1.9.2.0 [2C1 I
__ @ I @ W o
— CEEEEEEEEE—

[ sTM32CubeMX GPIO_Toggle.iock: STM3214967GTx NUCLEO-L4967G - m| X
-
sTM32 U File Window Hel @ n Dy ~}< L
CubeMX P ”
STM32L496ZGTx - NUCLEO-L496ZG GPIO_Toggle.ioc - Pinout & Configuration GENERATE CODE




Generate Code using STM32CubelDE

= = E workspace_1.10.1 - Devi figuration Tool - STM32CubelDE - O X
« @ Generate code by clicking |~ - !!;_I e e
Ll Q- -0-Q-i4- -0 (20 Q B B#H
I{ Project Explorer X - Sy & = B8 [IcPo Toggleioc X = ﬁ)é

on «Generate code ICON »  |-Bgoimcneccs [ oro.Toug e -Prow i Contgurion >

[ml Includes .
(= Application Project Manager

- @ All related sensor drivers @2  Pinou

. BSP i0F Pinout view
v &

will be added to your & oo .

[ iis2dlpe.c System Core >

workspace 8 e >

@ ism330dhcx_reg.c

£°= System view

[% ism330dhex.c Timers >
v = IKS02A1
[€} iksD2a1_motion_sensors_ex. Connectivity >
EQ"; iks02a1_motion_sensors.c
= CMsIS Multimedia by
= STM32L4xx_HAL_Driver
[ 6pI0_Toggle.ioc Security > STMS;;??:"T‘
w STM32L496ZGTX_FLASH.Id
(i STM32L496ZGTX_RAM.Id Computing ’ O O LA T

Middleware >

Software Packs >

@ o Q @ 4o Q]
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Adding code (main.c) I

E GPIO_Toggleioc ,ﬂ *mainc X

¢ 0 Add header fIIeS 182 /* USER CODE END Header */
19| /* Includes -------======-======c-=ss-s=cso==s==mssmsssmsssmsssmsmmssmmnsmmana- */

26 #include "main.h"

* ® Add sensor variable

;or- Private includes ---------moommmmm e e */
23 _/* USER CODE BEGIN Includes */

24 | #include "iks@2al_motion_sensors.h"

26 /* USER CODE END Includes */
28= /* Private typedef ----c-ccccccccmm i cccicciccciie e */

29 /* USER CODE BEGIN PTD */

31 /* USER CODE END PTD */

32

332 /* Private define --------c--mmm e - */
34 /#* USER CODE BEGIN PD #*/

35 /* USER CODE END PD */

379 /* Private macro --------- oo s oo e */f
38 /* USER CODE BEGIN PM #*/

49 /* USER CODE END PM */

42 [#* Private variables ----------m oo e */

——9#“ USER CODE BEGIN PV */

“ IKS@2A1_MOTION_SENSOR_Axes_t acceleration;
IKS@2A1 MOTION_SENSOR_Axes_t angular_velocity;
_ IKS@2A1 MOTION_SENSOR_Axes_t magnetic_field;

r’ 49 /* USER CODE END PV */
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Adding code (main.c) I

E GPIO_Toggleioc €] *mainc X —

& 82 /* Configure the system clock */
' SystemClock_Config();

« @ Add sensor
Initialization code

/* USER CODE BEGIN SysInit */

/* USER CODE END SysInit */

f

/* Initialize all configured peripherahs */

« ® Add sensor read| &
o ' GPIO_Init();
COde 91 /¥ USER CODE BEGIN 2 */

: IKS@2A1_MOTION_SENSOR_Init(IKS@2A1_IIS2DLPC_® , MOTION_ACCELERO );
- IKS@2A1_MOTION_SENSOR_Init(IKS@2A1_ISM330DHCX_©, MOTION_GYRO);

0.4
= IKS©2A1 MOTION_SENSOR_Init(IKS@©2A1_IIS2MDC_©, MOTION_MAGNETO);
L 96 /* USER CODE END 2 */
a7
Eﬂi /* Infinite loop */
g9 /* USER CODE BEGIN WHILE */
100 while (1)

{
/* USER CODE END WHILE */

9 /* USER CODE BEGIN 3 */

195 IKS@2A1_MOTION_SENSOR_GetAxes(IKS@2A1_IIS2DLPC_®, MOTION_ACCELERO, &acceleration);
IKS@2A1_MOTION_SENSOR_GetAxes(IKS@2A1_ISM33@DHCX_©, MOTION GYRO, &angular_ velocity);
IKS@2A1_MOTION_SENSOR_GetAxes(IKS@2A1_IIS2MDC_@, MOTION_MAGNETO, &magnetic_ field);

T S YR Y SLE YAy STy ers

118 /* USER CODE END 3 */
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Download and debug

m workspace_1.10.1 - Device Configuration Tool - STM32CubelDE
Eilec Mavigate Search Project ow Help

Explorer

~ |3 GPIO_Toggle (in STM32CubelDE) I P 1

=, Binaries New
dﬁ Includes Go Into
v & Application Open in New Window
(= User

Deb Show In Alt+Shift+W >
= Debug
~ (= Drivers & Copy Ctrl+C
= BSP Paste Ctri+V
e OMSIS ® Delete Delete
@ STM32Law p  SOUrce
[\ 1
[ GPIO_Toggleioc  MOve
Rename... F2

GPIO_Toggle De
STM32L496ZGT] 2a  Import.
STM32L496ZGT. i3 Export..

=l [El

Build Project

Clean Project

Refresh F5
Close Project

Close Unrelated Project

Build Configurations
Build Targets
Index

Tt G
O [ GPIO_Toggleioc % [g main.c

©

o] & Expressions EH Registers @1 Live Expressions X &8 SFRs ® & E = 0
>4 e
Expression Type Value
v (™ acceleration IKS02A1_MOTION_SENSOR _Axes_t (.}
)= x int32_t 0
Clock Configuration &=y int32_t 0
~ Software Packs ¥= z int32_t 0
] v g angular_velocity IKS02A1_ MOTION_SENSOR_Axes t {}
12C1 Mode and Configuration )
()= x int32_t 0
Mode
9=y int32_t 0
’ 12 12C 0= 7 int32_t 0
N v (B magnetic_field IKS02A1_MOTION_SENSOR_Axes_t {u}
(= x int32_t 0
ty v ™=y int32_t 0
- )= z int32_t 0
5 Add new expression

%7 Debug As

]

] 1STM32 C/C++ Application

TESTTT

Compare With

Restore from Local History...
Generate Code

2 Converttn Ces

Debug Configurations...

Signal on Pin|GPIO output..] GPIO mode

PB& 2C1_SCL nla Alternate Fu...

PB9 12C1_SDA  nla Alternate Fu...

& GPIO Settings

® Right Click
® Debug application

GPIO Pull-u...

No pull-up a... Very
No pull-up a... Very
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® Add variable to Live
EXxpression




 Click on the GO icon to Run project: . i»

Monitor sensor values

m workspace_1.10.1 - Device Configuration Tool - STM32CubelDE - X
File Edit Navigate Search Project Run Window Help
R | O Q@G B0 Qv Fv LvflvOD G =l Q | @0
€ Expressions 1i!| Registers & Live Expressions X B8 SFRs x E& i
Expression Type Value
Q v L!- acceleration IKS02A1T_MOTION_SENSOR_Axes_t {-}
(=)= x int32_t 66
‘ 0=y int32_t -30
td= z int32_t 1031
~ (= angular_velocity IKSD2A1_MOTION_SENSOR_Axes_t {}
(9= x int32_t 140
6=y int32_t -280
=z int32_t -490
~ (* magnetic_field IKSO2A1_MOTION_SENSOR_Axes t [}
(9= x int32_t -582
Gd=y int32_t -343
=z int32_t -369

X-CUBE Mem Checkpoint 2
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5 Add new expression
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