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User manual

How to use the VL53L1 with STMicroelectronics' X-CUBE-TOF1 Time-of-Flight
sensor software packages for STM32CubeMX

Introduction

The X-CUBE-TOF1 expansion software package for STM32Cube runs on the STM32 and includes drivers that recognize the
sensors and perform simple ranging on single or multiple devices.

The expansion is built on STM32Cube software technology to ease portability across different STM32 microcontrollers.

The software comes with a sample implementation of the drivers running on different Time-of-Flight sensor evaluation boards
connected to a featured STM32 Nucleo development board.

In this user manual, we focus on the VL53L1 Time-of-Flight ranging sensor with advanced multi-zone and multi-object detection.
For further information on the Time-of-Flight sensors supported by X-CUBE-TOF1, please refer to the software page of
www.st.com.

The VL53L1 evaluation boards supported by the The X-CUBE-TOF1 expansion software package include:

*«  X-NUCLEO-53L1A2 expansion board

*  VL53L1-SATEL breakout boards

The X-CUBE-TOF1 software provides the following sample applications for the VL53L1:

*  53L1A2_SimpleRanging for X-NUCLEO-53L1A2 and optional cover glass for a calibration application

*  53L1A2_MultiSensorRanging for X-NUCLEO-53L1A2 and VL53L1-SATEL

e VL53L1CB_SimpleRanging for VL53L1-SATEL

Visit the STM32Cube ecosystem web page on www.st.com for further information.

UM2978 - Rev 1 - January 2022 www.st.com

For further information contact your local STMicroelectronics sales office.


https://www.st.com/stm32cube
http://www.st.com
https://www.st.com/content/st_com/en/stm32cube-ecosystem.html
http://www.st.com
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Acronyms and abbreviations

1 Acronyms and abbreviations

API application programming interface
BSP board support package

HAL hardware abstraction layer
12C inter-integrated circuit

IDE integrated development environment
MCU microcontroller unit
NVIC nested vector interrupt control
PCB printed circuit board

SDK software development kit

ToF Time-of-Flight sensor

usB universal serial BUS
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X-CUBE-TOF1 software expansion for STM32Cube

2 X-CUBE-TOF1 software expansion for STM32Cube

21 Overview
The X-CUBE-TOF1 software package expands the STM32Cube functionality. The key features are:
. Complete software to build applications using the VL53L1 evaluation boards listed in Section Introduction.
. Several application examples to show the innovative technology for the accurate distance ranging capability.
. Sample application to transmit real-time sensor data to a PC.

. Pre-compiled binaries available on all evaluation boards listed in Section Introduction connected to a
NUCLEO-F401RE or NUCLEO-L476RG development board.

. Package compatible with STM32CubeMX, can be downloaded from, and installed directly into,
STM32CubeMX.

. Easy portability across different MCU families, thanks to STM32Cube.

. Free, user-friendly license terms.

2.2 Architecture

This software is a fully compliant expansion of STM32Cube enabling development of applications using Time-of-
Flight sensors.

The software is based on the hardware abstraction layer for the STM32 microcontroller, STM32CubeHAL. The
package extends STM32Cube by providing a board support package (BSP) for the sensor expansion board and a
sample application for serial communication with a PC.

The software layers used by the application software to access the sensor expansion board are:

. The STM32Cube HAL driver layer. It provides a simple, generic and multi-instance set of APIs (application
programming interfaces) to interact with the upper layers (application, libraries and stacks). It includes
generic and extension APIs and is based on a generic architecture which allows the layers built on it (such
as the middleware layer) to implement their functionalities without dependence on the specific hardware
configuration of a given microcontroller unit (MCU). This structure improves library code reusability and
guarantees high portability across other devices.

. The BSP layer. It provides supporting software for the peripherals on the STM32 Nucleo board, except for
the MCU. It has a set of APIs to provide a programming interface for certain board-specific peripherals
(e.g. the LED, the user button etc.), and allows identification of the specific board version. For the sensor
expansion board, it provides the programming interface for various Time-of-Flight sensors and provides
support for initializing and reading sensor data.

Figure 1. X-CUBE-TOF1 software architecture

Application Ranging measurement example
Hardware STM32Cube Hardware Abstraction Layer
Abstraction (HAL)

STM32 Nucleo expansion board

Hardware

STM32 Nucleo development board
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Folder structure

2.3 Folder structure

Figure 2. X-CUBE-TOF1 package folder structure

Documentation
Drivers
Projects
STM32CubeMX
_htmresc
£ en.DMO00484327.pdf
| readme.txt
@ Release_notes.html
| | Release_notes.md
|| STMicroelectronics.X-CUBE-TOF1.pdsc

The following folders are included in the software package:

. The Documentation folder contains a compiled HTML file generated from the source code and detailed
documentation regarding the software components and APls.

. The Drivers folder contains the HAL drivers, the board-specific drivers for each supported board or hardware
platform, including those for the on-board components and the CMSIS layer, which is a vendor- independent
hardware abstraction layer for the Cortex®-M processor series.

. The Projects folder contains several examples and applications for NUCLEO-L476RG and NUCLEO-
F401RE platforms to show the use of sensor APIs provided with three development environments (IAR
Embedded Workbench for ARM®, MDK-ARM® Microcontroller Development Kit, STM32CubelDE).

. The STM32CubeMX folder contains all the templates used by the CubeMX ToF pack.

2.4 APls

Detailed technical information about the APIs available to the user can be found in the compiled HTML file
X-CUBE-TOF1.chm in the Documentation folder of the software package, where all the functions and parameters
are fully described.
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3 VL53L1 sample application descriptions

In this section, a short overview of the sample applications included in the X-CUBE-TOF1 pack is provided.

The sample applications:

. are ready-to-use projects that can be generated through the STM32CubeMX for any Nucleo board and using
the X-NUCLEO-53L1A2 expansion board

. are ready-to-use projects that can be generated through the STM32CubeMX for any board equipped with an
STM32 MCU and using the several supported ToF components.

. show the users how to use the APlIs of the several ToF components to correctly initialize and use the ST ToF
devices.

The pre-compiled binaries of the sample applications can

be found under C:\Users\username\STM32Cube\Repository\Packs\STMicroelectronics\X-CUBE-
TOF1\3.0.0\Projects\NUCLEO-F401RE\Examples\53L1A2\53L1A2_MultiSensorRanging\Binary as shown in the
figure below. The user may directly use these binaries which are built for the Nucleo F401RE and L476RG, or
generate a new application for other STM32 Nucleo or STM32 MCU using the STM32CubeMX.

Figure 3. Precompiled projects location

=1~ ~ X-CUBE-TOF1 |
1.0.0tmp1
- 20081

o 200imp1

B | 200tmp2

=1 300
_htmresc
Documentation

Drivers

Projects
B NUCLEO-F401RE
= Examples
B | 53L1A2
= 53L1A2_MuliSensorRanging
_htmresc
=] Binary
.| | 53L1A2_MultiSensorRanging.bin
EWARM

H

H Inc

- MDK-ARM
H Srec

- STM32CubelDE

----- 53L1A2_MultiSensorRanging.ioc
------ readme

------ G Release_notes html

------ D Release_notes.md

[l B3L1A2_SimpleRanging

- - - -
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Src
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53L1A2_SimpleRanging

3.1 53L1A2_SimpleRanging

This sample application shows how to use the X-NUCLEO-53L1A2 expansion board and a Nucleo F401RE or

Nucleo L476RG to send the ranging data to a serial terminal such as the Tera Term. In this example the ranging

data are displayed on the serial terminal.

The ranging data can be read by polling a register or triggering an interrupt. To select the data reading mode,

refer to Section 4.2.1 How to generate the 53L1A2_SimpleRanging example with CubeMX.

This application can be run by loading the prebuilt binary 53L1A2_SimpleRanging.bin located as shown in

Figure 3. Precompiled projects location or from a new project created with the STM32CubeMX.

1. After flashing the STM32 Nucleo board either with the prebuilt binary file or from an IDE, open Tera Term
and configure it with the settings below:

Figure 4. Tera Term, Serial port setup

Tera Term: Serial port setup X
Baud rate:
Data: Cancel
Parity: ’none—v|
stop: Help
Flow control:

Transmit delay

Figure 5. Tera Term, Terminal setup

Tera Term: Terminal setup X

s

Terminal size New-ine
157 X Receive: AUTO ~

[“] Term size = win size Transmit: gR - Cancel

Auto window resize

i Help
Terminal ID:  VT100  ~ [ Local echo
Answerback: | | [JAuto switch (VT TEK)
Coding (receive) Coding (transmit)
\UTF-8 v UTF8  ~

locale: CodePage:
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Offset and xtalk applications

2. Place your hand in front of the sensor, the ranging data should be displayed on the serial terminal as shown
below.

Figure 6. Ranging data

Targets = 1
|---> Status = @, Distance 1632 mm , Ambient 3.47 kcpssspad, Signal 30.28 kcps/spad

Targets = 1
|---> Status = @, Distance 1633 mm , Ambient 3.40 kcpsrsspad, Signal 31.14 kcps/spad

Note: Remove the protective film from the top of the ToF before first use.

3.2 Offset and xtalk applications
These sample applications show how to perform the calibrations (offset and xtalk).

The sample applications are included in the 53L1A2_SimpleRanging application but they cannot be run directly
from the prebuilt binary file. They can only be included only when generating a project with STM32CubeMX.

1. Open C:\Users\user_name\STM32Cube\Repository\Packs\STMicroelectronics\X-
CUBE-TOF1\3.0.0\Projects\NUCLEO-
F401RE\Examples\53L1A2\53L1A2_SimpleRanging\53L1A2_SimpleRanging.ioc.

Note: Make sure that CUBE-MX has been installed.
2. Complete the application configuration by selecting the calibration options as shown below.

Figure 7. STM32CubeMX, offset and xtalk calibration

[ STM32CubeMX Untitled* STM32F401RETx NUCLEO-F401RE

File Window Help

Untitled - Pinout & Configuration -

Clock Configuration

v Software Packs v Pi

STMicroelectronics X-CUBE-TOF1.1.0.0 Mode and Configuration

I

System Core > Board Extension 53L3A2
Device TOF1 Applications

Analog >

Timers >

Connectiity ?
Multimedia > Resst Configuration

@ Parameter Settings

Computing > s atform Settings

Configure the below parameters -
wosenare > Nofwccrn ] © O @

~ Basic Parameters

~
Software Packs Execution Mode Paolling
& Offset Calibration No ~
v STMicroelectronics Ktalk calibration es %
L ]
o
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Offset and xtalk applications

To test these applications, the cover glass kit (rectangle cover glass and spacers) and a fix target at 100 mm
for the offset calibration are required. The calibration distance can be changed in the source code.

Run the application from the project generated through the STM32CubeMX and follow the instructions
displayed on the serial terminal as shown below to perform the calibrations.

Calibration

-== BEGIN XTALK CAlL IBRATION ---

Please remove all objects in front oF the sensor
ress t e user UEEET to continue

== BEGIN OFFSET ChLIBRhTION ——

Please EUt a target at 100 mm

Press the user button to continue...

Ranging distance before calibration

Targets =
| -==> Status Distance 79 mm

Targets = 1
| ===> Status Distance 78

Targets = 1
| -==> Status Distance 79

Targets = 1
| -==-> Status Distance 79

Targets = 1
| ===> Status Distance 80

Targets = 1
| ---> Status Distance 79

Targets = 1
| ===> Status Distance 81

Targets = 1
| -==> Status Distance ap

81

Ranging distance after calibration
Targets = 1
| -=-> Status Distance 97 mm

Targets = 1
|-==> Status Distance 98 mm

Targets = 1
| -==> Status Distance = o8

Targets = 1
| ===>» Status Distance 98
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53L1A2_MultiSensorRanging

3.3 53L1A2_MultiSensorRanging
This sample application shows how to make three ToFs run simultaneously.

To test this application, two breakout boards VL53L1-SATEL, a X-NUCLEO-53L1A2, and a a Nucleo

F401RE or Nucleo L476RG are required. In this example the ranging data will be displayed on

the serial terminal as shown below. This application can be run by loading the prebuilt binary
C:\Users\user_name\STM32Cube\Repository\Packs\STMicroelectronics\X-CUBE-TOF 1\3.0.0\Projects\NUCLEO-
F401RE\Examples\53L1A2\53L1A2_MultiSensorRanging\Binary\53L1A2_MultiSensorRanging.bin. Alternatively,
the application can be run from a new project created with the STM32CubeMX.

Note: In this application the ranging data is read by polling a register. No interrupt option is implemented.

Figure 9. Multiple sensors ranging
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VL53L1CB_SimpleRanging

3.4 VL53L1CB_SimpleRanging

This sample application shows how to range with the VL53L1_SATEL connected directly to the Nucleo F401RE or
Nucleo L476RG without the expansion board.

Figure 10. VL53L1_SATEL connection

To test this application, one VL53L1-SATEL breakout board and one F401RE Nucleo are

required. In this example, the ranging data is displayed on the serial terminal as shown in

the figure below. This application can be run by flashing the Nucleo with the prebuilt binary:
C:\Users\user_name\STM32Cube\Repository\Packs\STMicroelectronics\X-CUBE-TOF 1\3.0.0\Projects\NUCLEO-
F401RE\Examples\CUSTOM\VL53L1CB_SimpleRanging\Binary\VL53L1CB_SimpleRanging.bin.

To begin testing, open the Tera Term and set the baud rate to 460800 as shown below.

Figure 11. Tera Term: serial port setup

Tera Term: Serial port setup x

Port: COM109 ~ oK

Baud rake: 460800

Data: 8 bit w Cancel
Parity: none ~

Stop: 1 bit v Help

Flow control: none v

Transmit delay

0 | msecichar 0 | msectine
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Figure 12. Ranging result displayed on a terminal

Targets = 1
|===> Status B, Distance 28 mm , Ambient B.880 kcps~sspad, Signal 13882.81 kcps/spad

Targets = 1
|===> Status B, Distance 27 mm , Ambient 3.90 kcpssspad, Signal 148915.62 kcps/spad
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VL53L1 configuration steps

4 VL53L1 configuration steps

The X-NUCLEO-53L1A2 interfaces with the STM32 microcontroller via the 12C pin. If a user wants to interface the
X-NUCLEO-53L1A2 expansion board with a STM32 Nucleo 64 pins board (e.g. a Nucleo-F401RE), no particular
hardware modification must be done. The X-NUCLEO-53L1A2 pin out is shown in

Figure 13. STM32 Nucleo 64 pins and X-NUCLEO-53L1A2

Figure 14. X-NUCLEO-53L1A2 pinout
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3

4.1 Use of expansion software without sample applications

This section describes how to configure STM32CubeMX with the X-NUCLEO-53L1A2 when the use of the sample
applications is not required. With such a setup, only the driver layers are configured.

1. To add the X-CUBE-TOF1 SW pack to the project, click on the “Software Packs” button then “Select
Components”.

Figure 15. Select components

& 5TM32CubeMX Untitled: STM32F401RETx NUCLEO-F401RE

STM: ﬁ File Window Help
CubeMX

1RE ) Untitled - Pinout & Configuration )

~ Pinout

o

C at-:-g:uas - >7 Manage Add pack software component to the project

2. From the “Software Packs Component Selector” window, select only the “Board Extension” class.

Figure 16. Select board extension only

[ Software Packs Component Selector

~Packs

= S 0 >
Selection ||
> RoweBots FCUBE-UNISONRTOS 550414 @
> SEGGER -CUBE-embOS 1201 @
» STMicroelectronics X-CUBE-Al 7008~
> STMicroelectronics X-CUBE-ALGOBUILD 1218 ~
» STMicroelectronics X-CUBE-ALS 101 hd
> STMicroelectronics X-CUBE-AZRTOS-H? = I T
> STMicroelectronics X-CUBE-BLET 6218 v
» STMicroelectronics X-CUBE-BLE2 321 ~
> STMicroelectronics X-CUBE-DISPLAY B 100w
» STMicroelectronics X-CUBE-EEPRMAT 3108 v
> STMicroelectronics X-CUBE-GNSST 52011
> STMicroelectronics X-CUBE-MEMS1 000t ~
> STMicroelectronics X-CUBE-NFC4 2038~
> STMicroelectronics X-CUBE-SFXS2LP1 3108 v
» STMicroelectronics X-CUBE-SUBG2 4208~
~ STMicroelectronics X-CUBE-TOF 300

Board Extension 53L1A2 © 1.0.0 \
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3. Enable I12C1 as shown below.

Figure 17. 12C configuration

Pinout & Configuration i Clock Configur3
Vv Softwarg
lj ~ | 1 12C1 Mode and Configuration
System Core 5 12C |Disable et
Disable
> l2c N
Analog 174
SMBus-Alert-mode
Timars > SMBus-two-wire-Interface -
12C1

4.  From the Software Packs drop-down menu, select STMicroelectronics.X-CUBE-TOF1.
Figure 18. Software packs
[T STM32CubeMX Untitled*: STM32F401RETx NUCLEQ-F401RE

STM32 ﬁ File
CubeMX

STM32F401RETx - NUCLEO-F401RE ’

Pinout & Configuration

Categories

System Core >
Analog >
Timers ?
Connectivity >
Multimedia >
Computing 2
Middleware b
Software Packs e

STMicroelectronics. X-CUBE-TOF1.3.0.0
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Use of expansion software without sample applications

5.  From the “Mode” view, select the “Board Extension 53L1A2”.

Figure 19. Mode view

v Software Packs v Pinout

STMicroelectronics X-CUBE-TOF1 3.0 0 Mode and Configuration

I S S

Board Extension 53L1A2

6. From the “Configuration” window, enable the 12C1.

Figure 20. Configuration window

Reset Configuration

Platform proposal

BSP
Name IPs or Components Found Solutions [12C Addr BSP API
53L1A2 BUS IO driver |I2C:12C ~ || |Undefined ~ NIA BSP_BUS_DF
Undefined
12c1 N

7. Once all the steps above have been performed, click on “Project Manager” to name the project and select
the Toolchain/IDE for which one the codes will be generated.

Figure 21. Project manager

d 31 MILLUDEMA UNDUIED™; 3 | MSEr4UTIE IX NULLEQ-FIUTNE

M. ﬁ File Window Help
CubeMX

> Untitled - Project Manager )

Clock Configuration

jact Location
Application Structure

WAdvanced ~ | []Do not generate the main)

Toolchain Folder Location

Golchan 1
STM32CubelDE - Generate Under Root

SV 32
[True STUDIO
STMI2CubelDE

Makefile

Advanced Settings
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Use of expansion software without sample applications

8. Generate the source code of the project using the X-CUBE-TOF1 software by clicking on the “GENERATE
CODE” button.

Figure 22. Generate code

d 51 MI2LUDEMX URLIIEA™: S1MIZHUTHE X NULLEU-HSU1HE u ES

:T'u:.--? File . Window Hccu S “ oy ‘;)'C Ly

'GENERATE CODE
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Use of expansion software with sample applications

4.2 Use of expansion software with sample applications

This section describes how to configure STM32CubeMX with X-NUCLEO-53L1A2 when the use of the sample
applications is desired. With such a setup, all the components of the expansion software package, including
applications, are properly configured.

4.21 How to generate the 53L1A2_SimpleRanging example with CubeMX
1. Open STM32-CubeMX and click on “ACCESS TO BOARD SELECTOR".

Figure 23. Access to board selector

[ STM32CubeMX Untitled: STM32F401RETx NUCLEO-F401RE

STM: ﬁ File Window Help
Gube My

Existing Projects New Project

Recent Opened Projects
| need to :

test_tof1_rev2 ioc
Last modified date ; 14062021 16.50:34

i ) S 2]
cube_tof1_2_4.ioc ACCESS TO MCU SELECTOR

Last modified date : 14062021 16.00:33
Board

test_cube_tof1_3 ioc

Last modified date : 14062021 15.45:27

test_cube_2_2.ioc £ t from Ex;

Last modified date ; 14062021 153116
ACCESS TO EXAMPLE SELECTOR

Other Projects

2. Search and select the F401RE board.

Figure 24. F401RE board

[ New Project from a Board
Bowd Selectes |  ©

Board|

* BB o B oo

*
NUCLEQ-F401RE STMicroslectronics NUCLEO-F401RE Board Support and Examples

U Price (UESS): 100

[aevvE] ove Parl Hembar  NUCLEOF 4990
e : san
. Promuctia m mana meaumin Commardal Part Humbsr HUCLEO-FS01RE waOwiee STULFIAET
MCUMP Seres " " The STMA2 Xieo-6-4 DIBTT EFTVI0ES N afordabie aNd Nexbie Wy for USEFS 101ry CUt Mew CONCERRS and bukd
R y L’ POICNYDES Dy (hOosing A et Tealunes. provioed Dy the
Cother " i, STM32 miccEonirader. For he compaie boards, the exemal SUPS sigrlanty ELes e Consumptin in R
. _.' i. made
a— A 5 The ARDUNG® Uno 3 connecsvty suppor and the 8T atow the spansion of

. B oo Co— " "

Wy

NUCLED-FADIRE MHucies b4 At no
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Click on “Select Components”.

Figure 25. Select components

[ STM32CubeMX, Untitled: STM32F401RETx NUCLEO-F401RE

STM. ﬁ File

) Pinout view
Add pack software component to the project

Manage Softwar

Click on "X-CUBE-TOF1" > select "53L1A2 Board Extension" > select "53L1A2_SimpleRanging" > click

IIOK“.

Figure 26. 53L1A2_SimpleRanging
[ SThicroslechonics X-CUBETOF | © Bo ]

[ Board Extension 53L1A2 100
Board Extension 53L3A2 200 [m]
Board Extension 53L5A1 100 m]
Board Part Ranging / VL53L3CX 200 ]
Board Part Ranging / VL53L5CX 100 ]
Board Part Ranging / VL53L1CB 1.0.0 [m]
~ Device TOF1_Applications @ 100
Application @ [53L1A2_simpleRanging |
Board Support STM32Cube_Custom_BSP_Di TOO

> STMicroelectronics X-GUBE-TOUGHGFX
> WOFSSLI-CUBE-WolfSSL 4808~
> FreeRTOS

> HAL Diivers

> MBEDTLS
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5.

6.

Click on "Software Packs" > select "STMicroelectronics X-CUBE-TOF1" > select the "Board Extension
53L1A2" box > select the "Device TOF1 Applications" box.

Figure 27. Device TOF1 applications

Pinout & Configuration Clock Configuration
v Software Packs
STMicroelectronics X-CUBE-TOF1.3.0.0 Mode and Configuration

Mode

| M Board Extension 53L1A2 |

System Core >
| Device TOF1 Applications |
Analog »
Timers ?
Connectivity > Configuration
Mulimedia 3 Reset Configuration
Compuling ’ Platform proposal
. Application
Middleware b
Name IPs or Components Found Solutions
Software Packs e TOF_INT_PIN [GPIO:EXTI ~| |Undefined

-

v STMicroelectronics. X-CUBE-TOF1.3.0.0

Configure the GPIOs for the application.

Figure 28. GPIO configuration

Configuration

Reset Configuration

Platform proposal

A Platform Settings

Application

Name IPs or Components Found Solutions” ~ 12C Addr BSP API
TOF_INT_PIN |[GPIO:EXT] | |undefined  PA% ~| Unknown
BSP

Name IPs or Components Found Solutions 12C Addr BSP API
53L1A2 BUS IO driver 12C:12C ~| [undefined  PBBand PBS NIA BSP_BUS_DRIVER
BSP BUTTON lePIO:EXT | |undefined - | BSP_COMMON_DRIVER
BSP USART [USART Asynchronous | |undefined - | BSP_COMMON_DRIVER
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7. Select the GPIO pins.

Figure 29. GPIO pin selection

61 [Bie Pagh Butoy]
RCC_OSCI_IN
REC_OSCI_OUT
RCC_OSC_IN

REC_OSC_OUT

STM32F401RETX
LQFP64

AS

L02 Grees Led)

8. Link the GPIOs to the corresponding pin names.

Figure 30. GPIO and pin name correspondance

Configuration

Reset Configuration [%

A Platform Settings

« Platform proposal -
¢ Application
Name IPs or Components Found Solutions 12C Addr BSP APl
TOF_INT_PIN |GPIO:EXTI | |PA4 ~ | Unknown
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9. Click on GPIO to open the GPIO configuration window.

Figure 31. GPIO configuration window

Q| ~] @
[ CHRatiee] -2

-

-

I —

WDG
NVIC
+ RCC
5YS5
WWDG

10. Name and configure the pins as shown below.

Figure 32. Pin names and configuration

Group By P

Search Signals

[sear 1 [ Show only Modified Pins
l-xPlO output level  GPIO mode | GPIO Pull-up/P.. |Maximum outpu..]  User Label Modified
Extemnal Infermu_ No pullup and n._ n/a
PAS nfa Low Qutput Push Pull No pull-up and n.. Low LD2 [Green Led]
PC13-ANTI_T.. na na External Interru... Mo pull-up and n.. na B1 [Blue PushB...

PA4 Configuration

GPIO mode [External Interrupt Mode with Falling edge trigger detection

GPIO Pull-up/Pull-down \No pull-up and no pull-down

User Label roF_in

11. Activate the NVIC interrupt vector as shown below.

Figure 33. Activation of NVIC interrupt vector

|Group By Peripherals

NVIC Interrupt Table m
EXTI lined interrupt

EXT] line[15:10] interrupts cu c
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12. Configure the 12C and BSP

Figure 34. Configuration of 12C and BSP

-BSP

Name IPs or Components Found Solutions 12C Addr BSP API
§3L5A1 BUS 10 driver [l2C:12C ]| [Ne solution A BSP_BUS_DRIVER
BSP BUTTON [er0EXT + || [undefined - |BsP_common_DRIVER
BSP USART [USART:Asynchronous || [Undefined + |BSP_COMMON_DRIVER

13. Select PB9 and PB8 for SDA and SCL.

Figure 35. PB9 and PB8 selection (for SDA

and SCL)

B1 [Blue PushButtan]
RCC_OSC32_IN
RCC_OSC3zZ_ouT
RCC_OSC_IN

RCC_OSC_OUT

14. Click on Connectivity > select 12C1 > enable the 12C > select Fast mode.

Figure 36. Fast mode selection

] sTM32CubeMX for_um.ioc*: STM32F401RETx NUCLEO-F401RE

File Window Help

Pinout & Cenfiguration

guration

v Software Packs

| v @ 12C1 Mode and Configuration
Iﬁw- Mode

DMA

GPIO

WOG

NVIC
v RCC

SYS

AWDG Configure the below parameters
Analog 3 ~ Master Features

12C Speed Mode Fast Mode

Tunors 5 12C Clock Speed (Hz) 400000

Fast Mode Duty Cycle

~ Slave Features
Clock No Stretch Mode
Primary Address Length selection
Dual Address Acknowledged
Primary slave address
General Call address detection

Connectivty N

Duty cycle Tlow/Thigh = 2

Disabled
T-bit
Disabled
0
Disabled
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15. Return to the Software Pack view and configure the 12C and BSP as shown below.

Figure 37. Configuration of 12C and BSP

Configuration

Reset Configuration

& Platform Settings

¢ Platform proposal

Application
Name IPs or Components Found Solutions 12C Addr BSP API
TOF_INT_PIN [GPIO-EXT] ~| [PA4TOF_INT) ~ | Unknown

Name IPs or Components Found Solutions 12C Addr BSP API
BSP BUTTON [ePio:EXT ~| [PC13-ANTL_TAMP [B1 [Blue PushButton] | BSP_COMMON_DRIVER
531342 BUS 10 driver [2C.12C ] [2c ] 0 BSP_BUS_DRIVER

USART Asynchronous | [USART2 | BSP_COMMON_DRIVER

Note: The ranging distance data can be read by polling a register or triggering an interrupt on pin PA4.

16. Select either polling or interrupt. By default, polling is selected.

Figure 38. Selection of polling or interrupt
Reset Configuration

~ Basic Parameters

Ranging Mode [Polling N ~
Offset Calibration Interrupt e
Xtalk Calibration Polling

17. Click on Project Manager

Figure 39. Project Manager

[ STM32CubeMX Untitled*; STM32F401RETx NUCLECO-FA01RE

STM W File Window Help

Pinout & Configuration
» Software Packs
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18. Name the project by selecting "Toolchain" and then selecting “Generate Code”.

Figure 40. Project name
[ STM32CubeMX Unititled"; STM32F4QTRET NUCLEQ-F401RE

@ Fie Window vep ® oy

Untitled - Project Manager

| GeNeraTECoDE ||
Clock Configuration Project Manager Tools

Code Generator

STM32CubeDE 9 Generate Under Root

19. Click “Open Project” on the pop-up window when code generation is complete.

Figure 41. Open the project

| [ Code Generation X b

“
b
3

The Code is successfully generated under: V"

IR/

C:htitiffor_um

wn

Project language : C
wn
Open Folder Close -

20. Build and run the project, the results should look as shown below.

Figure 42. Build and run the project

S53L1AZ2 Simple Ranging demo application
Targets = @

Targets = 1

---» Status 6, Distance 1638 mm , Ambient 1.9@ kcps-spad, Signal 29.49 kcps/spad
Targets = 1

---» Status @, Distance 163@ mm , Ambient 0.96 kcps/spad, Signal 3@.81 kcps/spad

Targets = 1
---» Status @, Distance 1637 mm , Ambient 1.11 kcps/spad, Signal 29.6@ kcps/spad

UM2978 - Rev 1
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422 How to generate the 53L1A2_MultipleSensorRanging example with CubeMX
1. Open STM32-CubeMX and click on “ACCESS TO BOARD SELECTOR".

Figure 43. Access to board selector

[ STM32CubeMX Untitled: STM32F401RETx NUCLEO-F401RE

STM: ﬁ File Window Help
CubeM

Existing Projects New Project

Recent Opened Projects
| need to :
test_tof1_rev2 ioc

Last modified date ; 14062021 16.50:34 from MCU

) S 0
cube_tof1_2_4.ioc ACCESS TO MCU SELECTOR

Last modified date : 14062021 16.00:33

test_cube_tof1_3 ioc
Last modified date : 14062021 15.45:27

test_cube_2_2.ioc

Last modified date : 14/D6/2021 15:31:16
ACCESS TO EXAMPLE SELECTOR
Other Projects

¥ HHHH

2. Search and select the F401RE board.

Figure 44. F401RE board

[ New Project from a Board

Bawd Selectos | -
Board Fiters
* B B O e e i R @
; STMIZFA Sachos
NUCLEQ-F401RE STMicroslectronics NUCLEO-FA01RE Board Support and Exampies
Vet [aevvE] ove Parl Hembar  NUCLEOF 4990 Ve Price RS} 10
e 3l Par Fmosr AAICLEQF401RE
Tyge Procuctis N mans procussen o o waCvice: STMIERNBET)
MCUMP Seres - " " The STMA2 Xieo-6-4 DIBTT EFTVI0ES N afordabie aNd Nexbie Wy for USEFS 101ry CUt Mew CONCERRS and bukd
B T PEOIDAYPES B EN00SIG power TEANES, GOVN By
Cother " 3 T STMAZ microcontroler. For the compatible boands, the: exiemal SMPS signiicantly rE0UCES POWET COnSUMpbon in Run
TR
- : ] . "
f— ,_ = The ARDUNO® Uno 13 connectsty suppor and the ST ko the easy eipanson of

. B oo C—. " "

* NUCLED-FADIRE MHucies b4 At no

3.  Click on “Select Components”.

Figure 45. Select components

[ STM32CubeMX Untitled; STM32F401RETx NUCLEQ-F401RE

S'p.l r‘ File Window Help

= Untitled - Pinout & Configuration

Pinout & Configuration

Clock Con'

figuration

Q v

= M Softwarp
s

oA
2
3
(]
]

& Pinout view

UM2978 - Rev 1 page 25/44




m UM2978

Use of expansion software with sample applications

4. Click on "X-CUBE-TOF1" > select "53L1A2 Board Extension" > select "53L1A2_MultiSensorRanging" > click
"OK" (in the bottom right-hand corner).

Figure 46. 53L1A2_MultiSensorRanging

=~ STMicroelectronics X-CUBE-TOF1 300

Board Extension 53L1A2 100
Board Extension 53L3A2 200 g
Board Extension 53L5A1 1.00 (|
Board Part Ranging / VL53L3CX 200 O
Board Part Ranging / VL53L5CX 100 (]
Board Part Ranging / VL53L1CB 100 O
~ Device TOF1_Applications ® 1.00
Application ®@ 53L1A2_MultiSensorRanging ~

5. Click on "Software Packs" > select "STMicroelectronics X-CUBE-TOF1" > select the "Board Extension
53L1A2" box > select the "Device TOF1 Applications" box.

Figure 47. Device TOF1 applications

Pinout & Configuration Clock Configuration
v Software Packs ~ Pinout
Q @ STMicroelectronics X-CUBE-TOF1.3.0.0 Mode and Configuration
System Core 3 Board Extension 53L1A2
Device TOF1 Applications

Analog ?

Timers b

Connectivity >

Mulimedia >

Computing ?

Middleware 2

Software Packs ~ Configuration

s Reset Configuration

|v STMicroelectronics X-CUBE-TOF1.3.0.0

& Parameter Settings

Note: Only the 12C is needed to setup.
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6. Select PB9 and PB8 for SDA and SCL.

Figure 48. PB9 and PB8 selection (for SDA and SCL)

B1 [Blue PushButtan]
RCC_OSC32_IN
RCC_OSC3zZ_ouT

RCC_OSC_IN

RCC_OSC_OUT

7.  Click on Connectivity.

Figure 49. Connectivity

[ STM32CubeMX Untitled*: STM32F

STM32 ﬁ

CubeMX

ol @
[Cigres T

M32F401RETx - N

System Core >
Analog >
Timers >
Connectivity{t7 >
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8. Select 12C1 > enable the 12C > select Fast mode

Figure 50. Fast mode selection

[ $TM32CubeMX for_um.ioc*: STM32F401RETx NUCLEO-F401RE

File ‘Window Help

v Software Packs

12C1 Mode and Configuration

W- . | Mode

Reset Configuration

@ Paramater Settings

Configure the below pasameters
a ;

Analog » ~ Master Features
12C Speed Made Fast Made
Timers » 12C Clock Speed (Hz)
Fast Mode Duty Cycle Duty cycle Tlow/Thigh = 2
o [ siaw Feawres

Clock No Stretch Mode Disabled
- Primary Address Length selection 7-bit
Dual Address Acknowledged Disabled
1203 Primary slave address 0
SDIQ General Call address datection Disabled

@ SPI

9. Return to the Software Pack view and configure the 12C and BSP as shown below.

Figure 51. Configuration of 12C and BSP

-BSP

Name IPs or Components Found Solutions 12C Addr BSP API
53L5A1 BUS 10 driver [12C:12C v Jl2c v 0 BSP_BUS_DRIVER
BSP USART [USARTAsynchronous | [USART2

*~ [ BSP_COMMON_DRIVER

10. Click on Project Manager

Figure 52. Project Manager

[0 STM32CubeMX Untitled*; STM32F401RETx NUCLEQ-FA01RE

STM 6 File Window Help
Cube MX

Pinout & Configuration
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11.  Name the project by selecting "Toolchain" and then selecting “Generate Code”.

Figure 53. Project name

12. Click “Open Project” on the pop-up window when code generation is complete.

Figure 54. Open the project

-+ [ Code Generation X b

“
>
»

The Code is successfully generated under: V"
C:/titiffor_um hwn

Project language : C

Open Folder Close -

21 =] I¢tnl

13. Build and run the project, the results should look as shown below.

Figure 55. Build and run the project

Status Distance
Status B, Distance
Status Distance

Status Distance
Status Distance
Status Distance

Status Distance
Status Distance
Status Distance

L
C
R
L
C
R
L
C
R
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423 How to generate the VL53L1CB_SimpleRanging example with CubeMX
In this example, the following material is required :
. A Nucleo F401RE
. VL53L1-SATEL
. Dupont wires
Note: Only the green VL53L1-SATEL PCB version works. The blue PCB can not be used in this example.

To operate this example, the breakout board is connected directly to the Nucleo F401RE board without the
X-NUCLEO-53L1A2 expansion board.

1. Open STM32-CubeMX and click on “ACCESS TO BOARD SELECTOR".

Figure 56. Access to board selector

[ STM32CubeMX Untitled: STM32F401RETx NUCLEOQ-F401RE

STM: ﬁ File Window Help
GubeMy

Existing Projects New Project

Recent Opened Projects
| need to :

tesl_tof1_rev2 ioc
Last modified date ; 14062021 16.:50:34

. 5 0
cube_tof1_2_4.ioc ACCESS TO Mi ELECTOR

Last modified date : 14062021 16.00:33
Board
test_cube tof1_3.ioc

Last modified date : 14062021 15:45:27

test_cube_2_2.ioc

Last modified date - 14062021 15:31:16
ACCESS TO EXAMPI

¥ HHHH

Other Projects

2. Search and select the F401RE board.

Figure 57. F401RE board

[ New Project from a Board

Fusses Lot P P — B ot

STMIZFA Saries

NUCLEQ-F401RE STMicroelectronics NUCLEC-F401RE Board Support and Examples

v [ReTvE] pne Parl Hambar - MUCLEOF 409RE Ve Price RS} 120
. Prochciia n Fets preducen CommercialPart Humber- MUCLEDF4D1RE P ——
WOUMPL Series " " The STIA2 tiutieo-64 board priovces n afordable and fexbie wy o USErS 10 1ry ut pEw CONCEpts and Duid
3 L I_’ prolotypes by choosng et teatures, peovaded by the
Cther 5 Bl 2, 3TH32 MITOCATORT For e COMpaSDle DOAIDS, e €Sl SUPS SGFUICAY eCLLES POWer Consumpion n R
qam o
f— ) 4 5 The ARDUNG™ Uno V3 connectvty support and the ST atow the spansion of

. . BumsE NI Gty K " "
whany

* lﬂ MUCLEOF401RE. Hhuciest Actrn 1o
= (M
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3.  Click on “Select Components”.

Figure 58. Select components

[ STM32CubeMX, Untitled: STM32F401RETx NUCLEO-F401RE

STM ﬁ' File Window Help
CubeMX

Untitled - Pinout & Configuration »

Pinout & Configuration Clock Configuration

 Cotegores | - [ teneae s

1 Pinout view

oft -]
e pack software component to the project

4. Click on "X-CUBE-TOF1" > select "53L1A2 Board Extension" > select "VL53L1CB_SimpleRanging" > click

"OK".
Figure 59. VL53L1CB_SimpleRanging
~ STMicroelectronics X-CUBE-TOF1 [&] |3,0,0 | |
Board Extension 53L1A2 1.00 O
Board Extension 53L3A2 200 O
Board Fxtension 53L5A1 1.00 O
Board Part Ranging / VL53L3CX 200 O
Board Part Ranging / VL53L5CX 100 [l
Board Part Ranging / VL53L1CB @ 100
~ Device TOF1 _Applications © 100
Application ©@ | |VL53LWCB_S\mpIeRangmg I v
* Board Support STM32Cube_Custom_BSP_Di 1.00
Custom / RANGING_SENSOR

5.  Click on "Software Packs" > select "STMicroelectronics X-CUBE-TOF1" > select the "Board Part Ranging"
box > select "Device TOF1 Applications" > select "Board Support STM32Cube Custom BSP Drivers".

Figure 60. Board support STM32Cube custom BSP drivers

System Core 3 Board Part Ranging
Device TOF1 Applications
Analog >
Board Support STM32Cube Custom BSP Drivers
Timers >
Connectivity >
Multimedia >
Configuration
Computing >
Reset Configuration
Middleware > A Platform Settings
Software Packs . Platform proposal
~Application
c Name IPs or Components Found Solutions 12C Addr
w STMicroelectronics X-CUBE-T(
——— TOF_INT_PIN [cPioEXTI ~| |Undefined
VL53L1CB_XSHUT [GPIO-Output ~| |undefined
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6.

Implement the connections shown below.

Figure 61. Connections 1

Reset Configuration

Plafform proposal

A Platform Settings

Application
Name IPs or Components Found Solutions 12C Addr BSP API
TOF_INT_PIN lePI0:EXT v| |Undefined  PA4/A2 ~ | unknown
VL53L1CB_XSHUT [GPIO-Output v| |undefined  pa1/Al | unknown
BSP
Name IPs or Components Found Solutions 12C Addr BSP API
VL53L1CB BUS 10 driver [l2C12C ~| [Nosoution PB8,PBI NA  BSP_BUS DRIVER
BSP USART |usaRT-Asynchronous | [undefined ~ | BSP_COMMON_DRIVER
Figure 62. Connections 2
= B o =l el el = el «f 2 = 2 =
S B8 I A A
\VBAT /DD
E1 [Blue PushButton] W55
RCC_OSC32_M A ™S
RCC_DSC32_0UT pa12
RCEC_OSC_IN PA11
RCC_OSC_OUT PA1D
pag
PCO Pag
PC1 pCo
pC2 pca
pPCa pcT
\VSSA.. AO1R PCE
\VREF+ AFPE4 PB1S
PAQD- .. PE14
TOF _XSHUT | A PE13
USART_TX (g pE12
Wil o | = = wl| o = «f 2 5 wf a
=B E RS AN EEEEEEE

USART_RX
TOF_INT

LD2 [Green Led]
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7.  Link the GPIOs to the corresponding pin names.

Figure 63. GPIO and pin name correspondance

Configuration

Reset Configuration

A Patform Settings

Platform proposal

Application

Name IPs or Components Found Solutions 12C Addr BSP API
TOF_INT_PIN lGPIOEXT! | |PA4TOF_INT] ~ | Unknown
VL53L1CB_XSHUT |GPIO-Output ~ | |PA1 [TOF_XSHUT] ~ | Unknown

8. Click on "System Core", then on "GPIO" to open the GPIO configuration window.

Figure 64. GPIO configuration window

[ STM32CubeMX Untitled* STM32F-

STM3?2 ﬁ

CubeMX

al ] o
| cacoorcs | - - I

~

System Core

-

DA

IWDG
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9.  Name and configure the GPIO pins as shown below.

Figure 65. GPIO pin name and configuration

& GPIO

Search Signals

] Show only Modified Pins

Pin Name GPIO mode  |GPIO Pull-up/P.. Maximum outpu..] User Label Modified
PA1 nfa High Output Push Pull No pull-up and n.. Low TOF_XSHUT
PA4 n/a n/a External Interru__No pull-up and n_n/a TOF INT
PAS nia Low Output Push Pull Mo pull-up and n.. Low LD2 [Green Led]
PC13-ANTI_T... n/a nia External Interru... Mo pull-up and n..n/a B1 [Blue PushB...

PA1 Configuration :

GPIO output level High v|
GPIO mode |Output Push Pul ~]
GPIO Pull-up/Pull-down |No pull-up and no pull-down e |
Maximum output speed |L0w ~ |
User Label [TOF_XSHUT |

10. Activate the NVIC interrupt vector as shown below.

Figure 66. Activation of NVIC interrupt vector

GPIO Mode and Configuration

Configuration

|Gr0up By Peripherals o |

L4 ) | @S & | @ @ USART EERVIC
NVIC Interrupt Table Enabled Preemption Priority
EXTl line4 interrupt 0 0
EXT1line[15:10] interrupts O 0 0
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11.  Configure the 12C and BSP

Figure 67. Configuration of 12C and BSP

BSP

Name IPs or Components Found Solutions 12C Addr BSP API
BSP USART [USART Asynchronous ~] |Undef|ned ~ | BSP_COMMON_DRIVER
VL53L3CX BUS 10 diiver [l2C12C v] [No solution | NIA BSP_BUS_DRIVER

12. Select PB9 and PB8 for SDA and SCL.

Figure 68. PB9 and PB8 selection (for SDA and SCL)

BE1 [Blue PushButton]
REC_OSC3Z2_IN
RCC_OSC32_ouT

RCC_OSC_IN

RCC_OSC_OUT

13. Click on Connectivity > select 12C1 > enable the 12C > select Fast mode.

Figure 69. Fast mode selection

Pinout & Configuration Clock Configuration Project Manager
v Software Packs v Pinout
o v @& 12C1 Mode and Configuration
et -
System Core > | 126 “ZC | - ‘
Analog >
Timers >
Configuration
N i
12C3
sDIO
@ <pi1  Master Features
SPI2 12C Speed Mode
SPI3 12C Clock Speed (Hz)
USART1 Fast Mode Duty Cycle Duty cycle Tlow/Thigh = 2
USART2 ~ Slave Features
USART6 Clock No Stretch Mode Disabled
USB_OTG_FS Primary Address Length selection 7-bit
Dual Address Acknowledged Disabled
Primary slave address 0
Multimedia > General Call address defection Disabled
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14. Return to the Software Pack view and configure the 12C and BSP as shown below.

Figure 70. Configuration of 12C and BSP
(BSP
Name

IPs or Components

Found Solutions 12C Addr BSP API
BSP USART [usarT:Asynctronous | [usaRT2 | BSP_comMMON_DRIVER
VL53L3CX BUS 10 driver [2C.12C v [ct “ 0

BSP_BUS_DRIVER

15. Select either polling or interrupt. By default, polling is selected.

Figure 71. Selection of polling or interrupt

@ Parameter Settings

Configure the below parameters :
~ Basic Parameters
Ranging Mode

Poling
Interrupt
Polling

16. Click on Project Manager

Figure 72. Project Manager

[0 STM32CubeMX Untitled*: STM32F401RETx NUCLEC-FA0IRE

STM W
Cubalt

File Window Help

D Untitled -
Pinout & Configuration

17. Name the project by selecting "Toolchain" and then selecting “Generate Code”.

Figure 73. Project name
eshold_umicc STMI2F0IRETx NUCLED-FA0TRE

GENERATE CODE
Project Manager
o o

T30 rat geserate the mang)

1 Gionaratn Ui oot
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18. Click “Open Project” on the pop-up window when code generation is complete.

Open the project

Code Generation X
AP|

The Code is successfully generated under: W0
C:ltitiffor_um

Project language : C

19. Build and run the project, the results should look as shown below.

Build and run the project

1 COM124 - Tera Term VT
File Edit Setup Control Window Help
Targets = 1
|---> Status Distance Ambient . kecps/spad, Signal . keps/spad

Targets = 1
|---> Status Distance Ambient . kecps/spad, Signal . keps/spad

Targets = 1
|---> Status Distance Ambient . kecps/spad, Signal . keps/spad

Targets = 1
|---> Status Distance Ambient . kecps/spad, Signal . keps/spad

Targets = 1
|---> Status Distance Ambient . kecps/spad, Signal . keps/spad

Targets = 1
|---> Status Distance Ambient . kecps/spad, Signal . keps/spad
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5 System setup guide
5.1 Hardware description
51.1 STM32 Nucleo

STM32 Nucleo development boards provide an affordable and flexible way for users to test solutions and build
prototypes with any STM32 microcontroller line.

The Arduino® connectivity support and ST morpho connectors make it easy to expand the functionality of

the STM32 Nucleo open development platform with a wide range of specialized expansion boards to choose
from. The STM32 Nucleo board does not require separate probes as it integrates the ST-LINK/V2-1 debugger/
programmer.

The STM32 Nucleo board comes with the comprehensive STM32 software HAL library together with various
packaged software examples for different IDEs (IAR EWARM®, Keil MDK-ARM®, STM32CubelDE, Mbed and
GCC/ LLVM ARM®).

All STM32 Nucleo users have free access to the Mbed online resources (compiler, C/C++ SDK and developer
community) at www.mbed.org to easily build complete applications.

Figure 76. STM Nucleo board

Information regarding the STM32 Nucleo board is available at www.st.com/stm32nucleo.
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5.1.2 VL53L1 boards

5.1.2.1 X-NUCLEO-53L1A2 expansion board

The X-NUCLEO-53L1A2 is an expansion board for any NUCLEO 64 development board. It provides a complete
evaluation kit allowing anyone to learn, evaluate, and develop their applications using the VL53L1, Time-of-Flight
ranging sensor with advanced multi-zone and multi-object detection.

The X-NUCLEO-53L1A2 expansion board is delivered with a cover glass holder in which three different spacers
of 0.25, 0.5, and 1 mm height can be fitted below the cover glass to simulate various air gaps.

Two VL53L1 breakout boards can be connected using two 10-pin connectors.

The X-NUCLEO-53L1A2 expansion board is compatible with the STM32 nucleo board family, and with the
Arduino UNO R3 connector layout.

Figure 77. X-NUCLEO-53L1A2 expansion board

Kys

life.cugmented

[ CN6 GND

<

Hucleo
SR SR e R RERREEEs

S e EEREEER R R E R

X-HUCLED-33L1A2
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5.1.2.2 VL53L1-SATEL breakout boards
The VL53L1-SATEL breakout boards can be used for easy integration into customer devices.
Thanks to the voltage regulator and level shifters, the VL53L1 breakout boards can be used in any application
with a 2.8 V to 5 V supply.
The PCB section supporting the VL53L1 module is perforated so that developers can break off the mini PCB for
use in a 2.8 V supply application using flying leads. This makes it easier to integrate the VL53L1-SATEL breakout
boards into development and evaluation devices due to their small form factor.

Figure 78. VL53L1-SATEL breakout board

INT
XSO am|
N1

5.2 Software description

The following software components are required in order to establish a suitable development environment for
creating applications for the STM32 Nucleo equipped with the sensor expansion board:

. X-CUBE-TOF1: an STM32Cube expansion for sensor application development. The X-CUBE-TOF1
firmware and associated documentation is available on www.st.com.

. Development tool-chain and compiler: The STM32Cube expansion software supports the three following
environments:
—  1AR Embedded Workbench for ARM®(EWARM) toolchain + ST-LINK
—  RealView Microcontroller Development Kit (MDK-ARM®-STR) toolchain + ST-LINK

—  STM32CubelDE for STM32 + ST-LINK
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5.3 Hardware setup
The following hardware components are required:
1. One STM32 Nucleo development platform (suggested order code: NUCLEO-F401RE or NUCLEO-L476RG)
2. An X-NUCLEO-53L1A2 expansion board or a VL53L1-SATEL breakout board
3. One USB type A to mini-B USB cable to connect the STM32 Nucleo to a PC

54 Software setup

To set up the SDK, run the sample testing scenario based on the GUI utility and customize applications, select
one of the integrated development environments supported by the STM32Cube expansion software and follow
the system requirements and setup information provided by the IDE provider.

5.5 STM32 Nucleo and sensor expansion board setup

The STM32 Nucleo board integrates the ST-LINK/V2-1 debugger/programmer. Developers can download the
relevant version of the ST-LINK/V2-1 USB driver by searching STSW-LINK008 or STSW-LINKOQ09 (depending on
your version of Windows) on www.st.com.

The X-NUCLEO expansion boards can be easily connected to the STM32 Nucleo board through the Arduino
UNO R3 extension connector and can interface with the external STM32 microcontroller on STM32 Nucleo via the
Inter-Integrated Circuit (I*C) transport layer.

Figure 79. Sensor expansion board plugged to STM32 Nucleo board
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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.
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