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User manual

Getting started with the STMicroelectronics X-CUBE-ALS software package for
STM32CubeMX

What is STM32Cube?

STM32Cube™ represents an original initiative by STMicroelectronics to ease developers' life by reducing development effort,
time and cost. STM32Cube covers the STM32 portfolio.

Version 1.x of STM32Cube includes:

»  STM32CubeMX, a graphical software configuration tool that allows the generation of C initialization code using graphical
wizards.

A comprehensive embedded software platform, delivered per series (such as the STM32CubeF4 for STM32F4 series).

—  STM32Cube HAL, an STM32 abstraction layer embedded software, ensuring maximized portability across the STM32
portfolio;

— aconsistent set of middleware components, such as RTOS, USB, TCP/IP, graphics;
— all embedded software utilities, including a full set of examples.
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Acronyms and abbreviations

1 Acronyms and abbreviations

ALS ambient light sensing

CCT correlated color temperature

HAL hardware abstraction layer

12C inter integrated circuit

PCB printed circuit board

TCP transmission control protocol

U(S)ART universal (synchronous) asynchronous receiver transmitter

usSB universal serial BUS
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3

2 License

The software provided in this package is licensed under SLA0081 for X-CUBE-ALS.
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3 Sample applications description

This section provides a short overview of the sample applications included in the X-CUBE-ALS pack.The sample
applications are ready-to-use projects that can be generated through the STM32CubeMX for any Nucleo board
and using the X-NUCLEO-6283A1 expansion board.

3.1 6283A1_ALSValues

This application shows how to use a X-NUCLEO-6283A1 expansion board to send sensor data from an STM32
Nucleo board using UART to a connected PC and display it on generic applications like Tera Term. Once the
connection is established, the user can view the data from the on-board light sensor using a hyper terminal. The
application provides real-time values and allows the user to change the gain, exposure time, and sample rate
through the keyboard. The application serial settings can be configured by changing the settings of USART2 in
the STM32CubeMX GUI.

3.2 6283A1_LuxCCT

This application shows how to use a X-NUCLEO-6283A1 expansion board to compute CCT and Lux
measurement from an STM32 Nucleo board using UART to a connected PC and display it on generic applications
like Tera Term. Once the connection is established, the user can view the CCT and Lux values from the on-board
light sensor using a hyper terminal. The application provides real-time values and allows the user to change
exposure time, and sample rate through the keyboard. The application serial settings can be configured by
changing the settings of USART2 in the STM32CubeMX GUI.

3.3 6283A1_AnalogFlicker

This application shows how to use a X-NUCLEO-6283A1 expansion board to compute flicker frequency extraction
from an STM32 Nucleo board using UART to a connected PC and display it on generic applications like Tera
Term. Once the connection is established, the user can view the data from the on-board light sensor using a
hyper terminal. The application provides real-time values and allows the user to change the gain, time-exposure,
and sample rate through the keyboard. This example can be accessed only in the pack installation folder.
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4 Installing the X-CUBE-ALS pack in STM32CubeMX

Once the STM32CubeMX (version 6.2.0 or after) has been downloaded (from www.st.com), installed, and
launched, the X-CUBE-ALS pack can be installed using the following steps.

1. From the menu, select Help > Manage embedded software packages

Figure 1. Managing embedded software packs in STM32CubeMX
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Updater Set
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2.  Onthe Embedded Software Packages Manager window, click Refresh to get an updated list of the add-on
packs. Go to the STMicroelectronics tab to find the X-CUBE-ALS pack.

Figure 2. Installing the X-CUBE-ALS pack in STM32CubeMX

[ Embedded Software Packages Manager *
| STM32Cube MCU Packages and embedded software packs releases
& -
Releases Information was last refreshed 5 hours ago.
E ;| &7 STMicroelectronics 5 | W
|| Siaws | Description | AvailableVersion
- X-CUBE-ALGOBUILD
¥ X-CUBE-ALS
[ | Drivers and sample applications for ALS sensors 1.0.0
Details

Drivers and sample applications for ALS sensors

3. Select the X-CUBE-ALS pack by checking the corresponding box, and install it by clicking Install Now. Once
the installation is complete the corresponding box becomes green.

4. Click Close. The configuration of a new project can be started.
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5 Starting a new project

1. Launch the STM32CubeMX.
2. Choose if you want to start a new project from the MCU Selector, or from the Board Selector.

Figure 3. STM32CubeMX main page
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ject from ST Board

CubeMX_Rainbow?2_test.ioc

Last modified date : 10402/2021 17:20:48 AREESSIREEARDSEEECIER

¥ B HH

Other Projects
ST MCU Finder

All STM32 & STVI8
MCUs in one place )

ACCESS TO EXAMPLE SELECTOR

&5 About STM32 ¥ Extemal Tools

UM2867 - Rev 1 page 7/25




Y/ UM2867

Starting a new project

The MCU/Board selector window will pop up. From this window, the STM32 MCU or platform can be
selected.

Figure 4. STM32CubeMX MCU selector windows
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v STM32F030C6 STM32FO30C6Tx Active 0597 LFP48 32 kBytes 4 KBytes 39 sz 0
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4.

5.

After selecting the MCU or the Board, the selected STM32 pinout will appear. From this window the user can
set up the project, by adding one or more Software Packs and peripherals and configuring the clock.

Figure 6. STM32CubeMX Pinout & Configuration window
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To add the X-CUBE-ALS software pack to the project:
—  Click Software Packs and select the Select Components item.

—  From the Software Packs Component Selector window, the user can either choose to generate (for the
selected MCU/Board) one of the enclosed sample applications, or a new project. In the latter case, the
user must simply implement the main application logic. The pinout and peripherals configuration code
are automatically generated by STM32CubeMX.

Figure 7. STM32CubeMX Software Packs Component Selector
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6 STM32 configuration steps

The X-NUCLEO-6283A1 interfaces with the STM32 microcontroller via the I2C bus. If a user wants to interface
the X-NUCLEO-6283A1 expansion board with an STM32 Nucleo 64 pin board (e.g. a Nucleo-F401RETXx) or an
STM32 Nucleo 144 pin board (e.g. Nucleo F429ZITx), no hardware modification is needed.

Figure 8. STM32 Nucleo 64 pin and X-NUCLEO-6283A1

: 3 r ) ‘, I 1a
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Use of expansion software without sample applications for X-NUCLEO-6283A1

Figure 9. X-NUCLEO-6283A1 pinout
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6.1 Use of expansion software without sample applications for X-NUCLEO-6283A1

This section outlines how to configure the STM32CubeMX with X-NUCLEO-6283A1 when sample applications
are not required. With such a setup, only middleware and driver layers are configured. This setup is used when
the user does not intend to leverage the sample application provided in the package.

To add the X-CUBE-ALS software pack to the project:
1. Select Software Packs and then Select Components.

2. On the Software Packs Component Selector window, select the Board Extension class as shown in
Figure 7. STM32CubeMX Software Packs Component Selector.

3. On the Pinout & Configuration tab:
—  From the Pinout scheme, click on PB8 and set it as 12C1_SCL
- From the Pinout scheme, click on PB9 and set it as 12C1_SDA
—  Enable the 12C1 as 12C from the Connectivity category
—  Configure the 12C1 settings with I12C speed at 400 kHz (Fast Mode) from the configuration view
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4.  From the Pinout scheme set:

Table 1. Pinout scheme

“ Supported IPs Nucleo 64 Nucleo 144
PBO PF3

INT_PIN GPIO:EXTI
12C_SCL 12C1_SCL PB8 PB8
12C_SDA 12C1_SDA PB9 PB9

Figure 10. STM32CubeMX Pinout & Configuration tab and 12C settings

[ STM32CubeMX Untitled: STM32F40TRETK NUCLEO-F40TRE 0 x

G Hovy x G/

‘GENERATE CODE

Clock Configuration
~ Software Packs ~ Pinout
1201 Mode and Canguraion 1

v UsaRT2 ek Speed () 100000

STM32F401RETX
LQFP64

=
o o el e el el ol ] 1.
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On the Software Packs tab, click on the STMicroelectronics.X-CUBE-ALS.1.0.0 item, enable the Board
Extension X-NUCLEO-6283A1 checkbox from the Mode view and set the following platform settings from
the Configuration view.

Table 2. Platform settings

“ BSP_API Supported IPs Nucleo 64 Nucleo 144

ALS_INT_PIN Unknown GPIO:EXTI

6283A1 BUS IO driver | BSP_BUS_DRIVER 12C:12C 12C1 12C1

Figure 11. STM32CubeMX Pinout & Configuration tab and Software Packs settings

[ STM32CubeMX Untitled™ STM32F401RETx NUCLEQ-F401RE - [m] X
s O File Window Hel @ n o k J<
CubeMX g ’
STM32F401RETx - NUCLEO-F401RE Untitled - Pinout & Configuration GENERATE CODE
Pinout & Configuration Clock Configuration Project Manager Tools
v Software Packs ~ Pinout
STMicroelectronics.X-CUBE-ALS. 1.0.0 Mode and Configuration : £F Pinout view = System view
ca‘““”“‘ Configuration :
Analog > 2 gs | @ Platform Settings
¢Platform prop
Timers > App «
Name IPs or Components  Found Solutions 12C Addr BSP API
Connectivity >
ALS_INT_PIN [GPIO:EXTI | [Peo ~ | Unknown
Multimedia >
Computing >
Middleware >
Software Packs
N (BSP
v SThicroelectronics. Name IPs or Components  Found Solutions  [2C Addr ~ BSP API
L]
628341 BUS 10 driver [12C12C > lize1 ~ 0 BSP_BUS_DRIVER|
a o a b 4J Q

6. Once all the steps above have been performed, the source code of the project using the STMicroelectronics
X-CUBE-ALS software can be generated by clicking Generate Code.
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6.2 Use of expansion software with sample applications for X-NUCLEO-6283A1

This section outlines how to configure STM32CubeMX with X-NUCLEO-6283A1 when the use of the sample
applications is required. With such a setup, all the components of the expansion software package, including
applications, will be properly configured.

6.2.1 Pinout & Configuration setup
To add the X-CUBE-ALS software pack to the project:
1. Select Software Packs and then Select Components.

2. From the Software Packs Component Selector window, select the Board Extension class as shown in
Figure 7. STM32CubeMX Software Packs Component Selector.

3.  From the Pinout & Configuration tab:
—  From the Pinout scheme, click on PB8 and set it as 12C1_SCL
—  From the Pinout scheme, click on PB9 and set it as 12C1_SDA
—  Enable the 12C1 as 12C from the Connectivity category
—  Configure the 12C1 settings with I12C speed at 400 kHz (Fast Mode) from the configuration view
- If not enabled yet:

° Enable the USART2 in Asynchronous mode (for Nucleo 64) from the Connectivity category
(115200 bps, 8N1)

° Enable the USART3 in Asynchronous mode (for Nucleo 144) from the Connectivity category
(115200 bps, 8N1)

Note: The schematics may differ, please check the schematics of your board.
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4. From the Pinout scheme, if you are using the X-NUCLEO-6283A1 set:

Table 3. Pinout scheme

] B S B B
GPIO_EXTIO ALS_INT_PIN GPIO_EXTI3 ALS_INT_PIN
PA2 USART2_TX USART_TX PD8 USART3_TX USART_TX
PA3 USART2_RX USART_RX PD9 USART3_RX USART_RX
PA5 GPIO_Output LD2 [Green Led] PB7 GPIO_Output LD2[Blue]
PC13 GPIO_EXTI13 Pt?s1hl[3EﬂtLi§n] PC13 GPIO_EXTI13 USER_Btn[B1]

Figure 12. STM32CubeMX Pinout & Configuration tab for X-NUCLEO-6283A1
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st W File Window Help ® oy < Ly
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Untitled - Pinout & Configuration GENERATE CODE

Pinout & Configuration Clock Configuration Project Manager Tools

v Software Packs v Pinout

ool {5 Pinoutview

Categoriesn| ~->Z

va

System Core >
Analog >
Timers >
Connectivity >
Muttimedia >
Computing >
Middleware >

Software Packs >

Green Led]
sPI0_EXTD
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5.  From the Software Packs category, click on the STMicroelectronics.X-CUBE-ALS.1.0.0 item, enable the
Board Extension X-NUCLEO-6283A1 and the Device ALS Applications checkboxes from the Mode view.
Then set the following platform settings from the Configuration view.

Table 4. Platform settings

“ BSP_API Supported IPs Nucleo 64 Nucleo 144

ALS_INT_PIN Unknown GPIO:EXTI
6283A1 BUS 10 driver | BSP_BUS_DRIVER 12C:12C 12C1 12C1
BSP USART BSP—COME'\'QON—DRIV USART:Asynchronous USART2 USART3

Figure 13. STM32CubeMX Pinout & Configuration tab and software pack settings for
X-NUCLEO-6283A1

[ STM32CubeMX Untitlect: STM32F401RETX NUCLEO-FADTRE - o x
stz W File Window Hel ® oy < &£
CubelIX P > /4

32F401RETx - NUCLEO-F401RE

S Untitled - Pinout & Configuration GENERATE CODE

Pinout & Configuration Clock Configuration Project Manager Tools
v Software Packs ~ Pinout
STMicraelectronics. X-CUBE-ALS. 1.0.0 Mode and Configuration 1 Pinout view

Board Extension 6283A1

System Core >
Device ALS Applications
Analog >
Times ,
Connectivty N Reset Configuration B1 [Bius Pushuton]
Ree_oscaz_m
T N 3 A Platform Settings aco.osen our [0
(Platform proposal \ Rec_osc_n [T
Computing > [ \ Ree_osc_ouT [Fi1)
Name IPs or Components Found Solutions 12C Addr BSP API
Middleware ’ ALS_INT_PIN [GPIO:EXTI ~] [PBO | Unknown
Software Packs >
STM32F401RETX
LQFP64
/BSP
Name IPs or Components Found Solutions  12C Addr  BSP API USART_TX
6283A1 BUS 10 driver [12C:12G ~] [2c1 ~ 0 BSP_BUS DRIVER
BSP USART [usaRT-Asynchronous ~ | [undefined ~ | BSP_COMMON_DRIVER

6. From the Parameter Settings tab, some parameters for the routing of the interrupt signals can be changed.
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7. From the Configuration & Pinout tab, click on System Core and then on the NVIC item to enable the EXTI
line interrupts when the X-NUCLEO-6283A1 is used.

Table 5. EXTI line interrupts settings

Nucleo 64 Nucleo 144

EXTlI line O interrupt EXTI line 3 interrupt
EXTI line 13 interrupt EXTI line 13 interrupt

Figure 14. STM32CubeMX NVIC Configuration for X-NUCLEO-6283A1

[Z STM32CubeMX Untitled*: STM32F401RETx NUCLEO-FA01RE - O X
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IWDG
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81 [sue Pushurton]
: RCC Non maskable interrupt 0 0 ROE_05C32_IN
mns Hard fault interrupt 0 0 Ruc_08032_0UT
Memory management fault 0 0 RCC_OSC_IN
Pre-fetch fault, memory access fault 0 0 RCC_0SC_OUT
N Undefined instruction or illegal state 0 0
Analog System senvice call via SWI instruction 0 0
. N Debug monitor 0 0
Imers Pendable request for system senice 0 0
Connectivi 5 Time base: System tick timer 0 0
Y PVD interrupt through EXTI line 16 o o 0 STM32F401RETx
Multimedia N Flash global interrupt O o 0 LQFP64
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EXTI line0 intermupt 0 0
Computin >
paing 12C1 event interrupt o o 0 USARTTH [
Middleware 5 12C1 error interrupt o o 0
USART2 global interrupt O o 0
Software Packs > EXTI line[15-10] interrupts 0 0
FPU global interrupt O o 0
ra
Enabled Presmption Priority Sub Priority S} L
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8. The GPIO that manages the interrupt of the VD6283 mounted on the X-NUCLEO-6283A1 must be
configured in External Interrupt Mode with Falling edge trigger detection from the GPIO section of the

System Core menu.

Figure 15. STM32CubeMX GPIO configuration for X-NUCLEO-6283A1
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401RETx - NUCLEQ-F401RE Untitled - Pinout & Configuration GENERATE CODE
nout & Configuration Clock Configuration Project Manager Tools
v Software Packs v Pinout
al. & GPIO Mode and Configuration : i Pinout view
Categories '
System Core v [Group By Peripherals ~] <
an -
- © GFIo 88 H B
DMA 4
| Search Signals EH
. carch (CHYE) [ Show only Modified Pins
NVIC
« RCC B [Blue PushButton] |3l
o ey |Pin Name [Signal on Pin[GPIO outpu...| GPIO mode [GRIO Pullu.. Maximum o...| User Label | Modified rec_oses2 i [J s
WG PAS nfa Low Output Pus... No pull-up .. Low LD [Green Rec_oscaz_out [
PBO nfa nfa External Int__. No pull-up . nfa Rec_oscin [0
PC13-ANTI... nfa nfa External Int... No pull-up .. nfa B1 [Blue P Rec_osc_our [
Analog >
Timers >
Connectivit >
cnnectity STM32F401RETx
Muliimedia > LQFP64
(PBOC
Computing > UsART.TX
Middleware ’ GPIO mode [Extemal Interrupt Mode with Rising/Falling edge trigger detection ~| H H
&
5 ]
Software Packs GPIO Pull-up/Pull-down [No pull-up and no pull-down <] § g E‘
g
User Label [ |
a I a b 4 al |

9.  Once all the steps above have been performed, the sample applications for X-NUCLEO-6283A1 using the
STMicroelectronics X-CUBE-ALS software can be generated clicking Generate Code.
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6.2.2 Project manager configuration and code generator
1. Go to the Project manager.
2. Fill the name of the project, and choose the correct toolchain / IDE.

Figure 16. Cube MX Project manager configuration

¢Project Settings
Project Name
ALS_Demo

Project Location

Your_repo \CubeMx_test\ m
Application Structure

Advanced ~ | [ Do not generate the main()

Toolchain Folder Location

Toolchain / IDE
STM32CubelDE v Generate Under Root

Linker Settings -
Minimum Heap Size Jox200

Minimum Stack Size Jox400

+Mcu and Firmware Package
Mcu Reference
ISTM32F401RETx

Firmware Package Name and Version
STM32Cube FW_F4 V1.26.1 Use latest available version

Use Default Firmware Location

Browse

3. Once all these settings are set, click on Generate code.
4.  On the pop up select open project. The STM32CubelDE project opens.

6.2.3 Final configuration

Once you have completed the steps in the previous section, when the STM32CubelDE project is open:
1. Build the project.
2. Run the project.
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3. Configure a hyper terminal like Tera Term as follows:
a. Choose a serial connection and select the right COM Port

Hyperterminal communication configuration

vl Tera Term: New connection X
. OTCPIP myhost.example.com
History
22
Telnet
SSH SSH2
Other
UNSPEC
@® Serial Port: | COM7: STMicroelectronics STLink Virtu ~
Cancel Help
b.  Inthe Setup menu, go to Terminal and set New line Receive as LF and Transmit as CR
Hyperterminal lines setup
- Tera Term: Terminal setup X
k Terminal size New-line
80 X 24 Receive: LF
Term size = win size Transmit: CR N Cancel
Auto window resize
Help

Terminal ID:  VT100 v [J Local echo

Answerback: [J Auto switch (VT<->TEK)

Coding (receive) Coding (transmit)

UTF-8 v UTF-8
locale: |american CodePage: 65001
c.  Configure the baud rate to 115200.
Hyperterminal serial port

] Tera Term: Serial port setup X l

Port: COM7 v |
speed: !

Data: 8 bit v Cancel
Parity: none

Stop bits: 1 bit v Help
Flow control: none

Transmit delay

0 msecichar 0 mseciline

Once these steps are complete, the hyper terminal will display the application values (as shown below).
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When generating a project, two models of folder structure can be adopted when using a high level firmware

component (i.e. a middleware in the STM32Cube MCU package):

. Basic Structure: the basic structure is often used with HAL examples and single package projects. This
structure consists of having the IDE configuration folder in the same level as the sources (organized in Inc
and Src subfolders)

. Advanced Structure: the advanced structure provides a more efficient and organized folders model that
allows ease middleware applications integration when several packages are used. In the Advanced mode
Src and Inc are generated under folder Core. For this package, the list of the generated files is under
X-CUBE-ALS, at the same level as Core and containing inside the App and the Target subfolder

Figure 20. STM32CubeMX application structure configuration

[I STM32CubeMX Untitled*; STM32F401RETx NUCLEO-FA0TRE - [m] x
STM3: ﬁ File Window Hel @ n u -k ‘
Cubel ’ v >/4

Home STM32F401RETx - NUCLEO-F401RE

Untitled - Project Manager GENERATE CODE

Pinout & Configuration Clock Configuration Project Manager

(Project Stting
Project Name

Project Location

[C:WUsersimilanetc\Documents IMG_ALS \ProjetiRainbow\CubeMx _test: | Browse ]

Project

Application Structure
[advanced ~| [0 Do not generate the main()

Toolchain Folder Location
[C:\UsersimilanetciDocuments\MG_ALS\Projet\Rainbow\Cubelx_tests

Co rator
Toolchain / IDE Min Version
[Ewarm ] [va32 ~ [ Generate Under Roo

Linker g

Minimum Heap Size 0x200
Minimum Stack Size 0x400

Advanced Settings

(Mcu and Firmware Packag
Meu Reference
[sTM32F401RETX

Firmare Package Name and Version
‘STM}?CUbE FW_F4Vv1261 Use latest available version

Use Default Firmware Location

[ Browse
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please refer to www.st.com/trademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2021 STMicroelectronics — All rights reserved
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