r UM2974
’l life.augmented

User manual

How to use the VL53L5CX 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 VL53L5CX Time-of-Flight 8x8 multizone ranging sensor with wide field of view. 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 VL53L5CX evaluation boards supported by the X-CUBE-TOF1 expansion software package include:
*«  X-NUCLEO-53L5A1 expansion board

*  VL53L5CX-SATEL breakout boards

The X-CUBE-TOF1 software provides the following sample applications for the VL53L5CX:

»  53L5A1_SimpleRanging for X-NUCLEO-53L5A1

*  53L5A1_MultiSensorRanging for X-NUCLEO-53L5A1 and VL53L5CX-SATEL

»  53L5A1_ThresholdDetection for X-NUCLEO-53L5A1

e VL53L5CX_SimpleRanging for VL53L5CX-SATEL

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

2.1 Overview
The X-CUBE-TOF1 software package expands the STM32Cube functionality. The key features are:

. Complete software to build applications using the VL53L5CX 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

STM32 Nucleo development board

Hardware
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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
G‘ Release_notes.hitml
| | 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 APIs.

. 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 VL53L5CX sample application description

This sample application shows how to use the X-NUCLEO-53L5A1 expansion board and a STM32 Nucleo board
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.

Ranging data are read by polling the device for completion or by triggering an interrupt.

This application can be run by loading the prebuilt binary

53L5A1_SimpleRanging.bin at C:\Users\username\STM32Cube\Repository\Packs\STMicroelectronics\X-CUBE-
TOF1\2.0.0-B3\Projects\NUCLEO-F401RE\Examples\53L5A1\53L5A1_SimpleRanging\Binary as shown in

Figure 3. VL53L5CX precompiled projects. The STM32Cube directory is located at
C:\Users\YourUserName\STM32Cube as shown below.

Figure 3. VL53L5CX precompiled projects

[C:]Windows
[&- STM32Cube |
H-  Example
E| Repository
[—] Packs

LocalPack
E| STMicroelectronics

X-CUBE-AI

X-CUBE-BLE2

X-CUBE-MEMS1

X-CUBE-TOF1
B- 1.004mpl

1200
5| 20083

_htmresc

Documentation

Drivers

Projects
B | NUCLEO-F401RE
=B Examples

Bl 53L3A2

. M- 53L5A1_MuliSensorRanging
53L5A1_SimpleRanging
= CUSTOM
WL53L3CX_SimpleRanging

1. Flash the Nucleo F401RE board with the prebuilt binary.
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3

2. Open the Tera Term and configure it with the settings below.

Figure 4. Tera Term serial port setup

Tera Term: Serial port setu% *
Baud rate:
Data: Cancel
Parity: lnone—v‘
stop: Help
Flow control:

Transmit delay

Figure 5. Tera Term terminal setup

Tera Term: Terminal setup X

A

Terminal size New-line -
| X |60 Receive: :AUTO v “

[¥] Term size = win size Transmit: ¢R ~ | Cancel

Auto window resize

Help
Terminal ID:  VT100 vl [] Local echo
Answerback: | | [JAutoswitch (VT<>TEK)
Coding (receive) Coding (transmit)
UTFE - UTF8

locale: CodePage:
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VL53L5CX sample application description

Wave your hand in front of the sensor to display the ranging data on the serial terminal as shown below.

VL53L5CX ranging data

STMicroelectronics VL53LSCX

Cell Format :
| distance@lmm]l:Status®
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VL53L5CX_SimpleRanging

3.1 VL53L5CX_SimpleRanging

This sample application shows how to run the ranging distance with the VL53L5CX_SATEL (see figure below)
connected directly to the Nucleo without the expansion board X-NUCLEO-53L5A1.

Figure 7. VL53L5CX_SATEL wiring

12C_RST

INT

To test this application, a breakout board VL53L5CX-SATEL, and a F401RE Nucleo are

required. In this example the ranging data are displayed on the serial terminal as

shown below. This application can be run by flashing the Nucleo with the prebuilt binary
VL53L5CX_SimpleRanging.bin from C:\Users\user_name\STM32Cube\Repository\Packs\STMicroelectronics\X-
CUBE-TOF1\2.0.0\Projects\NUCLEO-F401RE\Examples\CUSTOM\VL53L5CX_SimpleRanging\Binary.
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1.

Open the Tera

VT

Term and set the baud rate to 460800

Setting the baud rate

Tera Term: Serial port setup

Port: COM109 v 0K
Baud ra%: 460800 .
Data: 8 bit ~ Cancel
Parity: none w
Stop: 1 bit v Help
Flow control: none ~

Transmit delay

0 msecichar 0 mseclline

Ranging results displayed on a terminal

COMS5 - Tera Term VT

File Edit Setup Control Window Help

UL53L5CR Simple Ranging demo application

Us
’

e the following keyq to control application

»’ : change resolution
: enable signal and ambient
: clear screen
Format :

Distance [mml] =

Status

VL53L5CX_SimpleRanging
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53L5A1_MultiSensorRanging

This sample application shows how to make three ToF sensors run simultaneously.
To test this application, two VL53L5CX-SATEL breakout boards, a X-NUCLEO-53L5A1, and a Nucleo F401RE
are required. Ranging data are displayed on the serial terminal as shown below. This application is run by loading
the prebuilt binary 53L5A1_MultiSensorRanging.bin.

Note: In this application, the ranging data are read by polling a register; no interrupt option is implemented.
1. Flash the Nucleo F401RE board with the prebuilt binary.

Prebuilt binary

=8 - Projects
B | NUCLEO-F401RE
== Examples

B | 53L3A2

B | 53L5A1

CE 53L5A1_MultiSensorRanging
E| Binary

I 53L6AT1_MultiSensorRanging.bin |

2. Open the Tera Term and configure it with the settings in Section 3 VL53L5CX sample application
description.
3.  Wave your hand in front of the sensor to display the ranging data on the serial terminal as shown below.

VL53L5CX ranging data

mat :
| distance@lmml:Status@

ell Format

I distance@[mml:Status®
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VL53L5CX configuration steps

4 VL53L5CX configuration steps

The X-NUCLEO-53L5A1 interfaces with the STM32 microcontroller via the 12C pin. Assuming the user wants to
interface the X-NUCLEO-53L5A1 expansion board with a STM32 Nucleo 64-pin board (e.g. a Nucleo-F401RE),
no particular hardware modification is necessary.

4.1 Use of expansion software without sample applications

This section outlines how to configure the STM32CubeMX with the X-NUCLEO-53L5A1 when the use of the
sample applications is not required. With such a setup, only the driver layers are configured.

1. Add the X-CUBE-TOF1 SW pack to the project by clicking on the Software Packs button. Then, Select
Components as shown below.

Figure 12. Add X-CUBE-TOF1 SW pack to the project

Clock Configuration Project Manager

- Software Packs ~ Pinout
) : Select Components Lt 5t Pinout view B System view

Manage Software Packs Add pack software component to the project

2. From the Software Packs Component Selector window, select the appropriate Board Extension class e.g. in
this case 53L5A1.

Figure 13. Select Board Extension class

- STMicroelectronics X-CUBE-TOF1 )

Board Extension 53L3A2 200
Board Extension 53L5A1 &) 100 qk

O

3. Enable the 12C1 as shown below.

Figure 14. Enable 12C1

Pinout & Configuration ck Configuration
v Software Packs
O‘i e | < 12C1 Mode and Cenfiguration
System Core > clizc
Analog b
Timers >
Connectivity w

-

[r——
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3

4.  From the Software Packs dropdown menu, select STMicroelectronics.X-CUBE-TOF1.2.0.0.

Figure 15. Select STMicroelectronics.X-CUBE-TOF1

Categories

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

STMicroelectronics X-CUBE-TOF1.2.0.0

b

5.  From the Mode view, select the Board Extension 53L5A1.
Figure 16. Select Board Extension 53L5A1

v Software Packs v Pinout

STMicroelectronics. X-CUBE-TOF1.2.0.0 Mode and Configuration

Board Extension 53L5A1
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Use of expansion software without sample applications

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

Figure 17. Enable 12C1

Reset Configuration

& Platform Settings

+Platform proposal

+BSP N

Name IPs or Components Found Solutions 12C Addr BSP API
53L5A1 BUS IO driver |12C12C v| |eci e 0 BSP_BUS_DRIVER
™~ |

7.  Next, click on the Project Manager to name the project and select the appropriate Toolchain/IDE to generate
the codes.

Figure 18. Name project and select appropriate Toolchain/IDE

B STMIXCubeMX Untitied™: STMI2F01RE Ts NUCLEG-FH0TRE
STM .ﬁ File Window Help @. “ O '

> Untitied - Project Manager

Project Manager

O D ot et B i

Gaatvgraalis Uikl Pl

8. Click on the GENERATE CODE button to generate the source code of the project using the X-CUBE-TOF1
software.

Figure 19. Generate source code of project using X-CUBE-TOF1 software

@ I’iﬂ!

Project Manager Tools
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Use of expansion software with sample applications

4.2 Use of expansion software with sample applications

421 How to generate 53L5A1_SimpleRanging example with CubeMX
1. Open STM32CubeMX and select “Access to board selector”.

Figure 20. Access to board selector

[ STM32CubeMX Untitled: STM32FA01RETx NUCLEO-F401RE

STM r’ File Window Help
CubeMX

Existing Projects New Project

Recent Opened Projects
Ineed to :

test_tof1_rev2.ioc
Last modified dale . 1462021 16.50.34 ct from

) s 0
cube_tof1_2_4.ioc ACCESS TO MCU SELECTOR

Last modified date . 14062021 16.00:33

ct from ST Board
test_cube_tof1_3.ioc

Last modified date : 14062021 15.45:27

ACCESS TH \RD SELECTOR

test_cube_2_2.ioc

Last modified date . 14062021 15:31.16
ACCESS TO EXAMPLE SELECTOR

Other Projects

¥ HHHH

2. Select the F401RE board

Figure 21. F401RE board

[ Mew Project from a Board

BasaSulcton | | -

* BB O Fustm Lrge Piten 0 Dstaatunt

STMIIFA Sarien

NUCLEQ-F401RE STMicroelectronics NUCLEG-F401RE Board Support and Examples

e Price SR 100

(B8] penve Partthemtr WUCLEDE431RE
P LT Commerdal Part Number - HUCLED-F401RE .
. e - —

MEUMPL Series 8 " o The STM2 Nustheo-£4 BT proveses S SMordable S Dbl way for USRS 10 Iy Bul i CoNcepts and buld
o i L, peolotypes by choosing and power Teatures, pravided by the:
Cther ; 3 i B s g, 5TVIZ mkroconiroler. o he CampaSbic boards, I ofemal SUPS SGFuIcanty 1COUcE3 pOWCE Corumpton i o
sl WY iy
. - W .

The ARDUNG™ Uno V3 connecivty support and the ST morpho headers alow the easy epansion of he Rancbonalty of

B-ATSEAOTOIAZ Discoveey Kz N N

NUCLEG-FADIRE. Mhacles bl Active 0

3. Right click “Select Components”

Figure 22. Components

[ sTM32CubeMX Untitled: STM32F401RETx NUCLEQ-F401RE

S'p.lh ﬁ File Window Help

Untitled - Pinout & Configuration

Clock Configural

Manage Soﬂwar

eroea Add pack sokware component to he project
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4.

Select "X-CUBE-TOF1", then select "53L5A1 Board Extension", next select "53L5A1_SimpleRanging", and

finally "OK".
Figure 23. 53L5A1_SimpleRanging
o [
S3A2 200 a
| 2 SHEAY ] [ |
[: + Rangng / WLERICK 200 (u]
1 Ranging / VLERECK 100 o
~ Dwoor TOF1_Apphcations (=] nan
Apphc aton =3 SHEAT_SimpleRlanging -
E: TSTM22Cube_Custem_BSP_0
+ STMcrichoncs XEUBE TOUCHEFX - T
> woltSSL MCUBE welfSSL “
> FreeRTOS
¥ HAL Drvers
MBEDTLS
> POMIFCM
> USE_DEWCE

(o] =m

Select "Software Packs", then select "STMicroelectronics X-CUBE-TOF1", next select "Board Extension

53L5A1 box

", and finally select the "Device TOF1 Applications".

Figure 24. Device TOF1 application box selection

[0 STM32CubeMX Untitled*: STM3I2FA0TRETx NUCLEO-FA01RE

$TM3 ﬁ File Window Help

Untitled - Pi

iguration

v Software Packs  Pinout
STMicroelectronics X-CUBE-TOF1.2.0.0-83 Mode and Configuration

System Core > Board Extension 53L541

Analog >
Timers 2
Connectivity » o=
Multimedia >
Computing »
Middleware >
v

| v STMicroelectronics X-CUBE-TOF1.2.0 |

Resgat Configuration

A Platform Settings
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6. Configure the GPIOs for the application.

Figure 25. Configuration of GPIOs for application

Reset Configuration

¢ Platform proposal

A Platform Settings

~Application

Name IPs or Components Found Solutions 12C Addr BSP API
B3L5A1_12C_RST_C [GPIO:Output " 59 ~| [Undefined | Unknown
TOF_INT_PIN [cPo:EXTI  PA4 | |Undefined "~ | Unknoun
53L5A1LPn C  [GPIO:Output PB4 | [Undefined ~ | Unknown
§3LEAT_PWR_EN_C [GPIO-Output PBO v | [Undefined ~ | Unknoun
/BSP

Name |IPs or Components Found Solutions 12C Addr BSP API
53L5A1 BUS 10 driver [12C.12C ~] [No solution N/A BSP_BUS_DRIVER
BSP BUTTON [GPI0-EXTI ~| [Undefined ~ | BSP_COMMON_DRIVER
BSP USART |usaRT:Asynchronous ~ | [Undefined ~ | BSP_COMMON_DRIVER

UM2974 - Rev 1
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7. Select the GPIO pins as shown below.

Figure 26. GPIO pin selection

B1 [Blue PushButton]
REC_OSC32_IN
RECC_0SC32_0UT
RECC_OSG_IN

REC_OSC_oUT

STM32F401RETx
LQFP64

el ol el el el el el o o

USART_TxX |t

LD2 [Green Led]
GPIC_Output

8. Link the GPIOs to the corresponding pin names as shown below.

Figure 27. GPIO and pin name correspondance

Reset Configuration

- Platform proposal

A Platform Settings

Application

Name IPs or Components Found Solutions 12C Addr BSF API
53L5A1_I12C_RST_C |GPIO:Output | |Pe3 v | Unknown
TOF_INT_PIN lePio:EXTI v | [Paa v | Unknown
53L541_LPn_C [erI0:0utput | [pe4 | Unknown
53L5A1_PWR_EN_C [GPIO:Output ~| [PBo | Unknown

[}0

BSP

Name IPs or Components Found Solutions 12C Addr BSP API
53L5A1 BUS IO driver [12C-12C ~| [No solution /A BSP_BUS_DRIVER
BSP BUTTON [sPI0:EXTI ~| [Undefined +| BSP_COMMON_DRIVER
BSP USART [usART:Asynchronous ~| [Undefined | BSP_COMMON_DRIVER
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9. Select "GPIO" to open the GPIO configuration window as shown below.

Figure 28. GPIO configuration window

Q ~ o)
.

-

I —

IWDG
NVIC
« RCC
SYS
WWDG

10. Name and configure the pins as shown below.

Figure 29. Pin name configuration

figuration

\Group By Peripherals v

Search Signals

] [ Show only Modified Pins
| PinName | Signal on Pin |GPIO output leve | GPIO mode  |GPIO Pull-up/P_ | Maximum outp.__ Modified
PA4 n/a External Interru.. | No pull-up and ..

PAS nfa Output Push Pulll Mo pull-up and _.
PBO nfa Qutput Push Pulll No pull-up and
PB3 n/a Qutput Push Pulll Pull-down
PB4 nfa Qutput Push Pull| Pull-up

PC13-ANTI_TA... n/a External Interru_. | No pull-up and _.

11. Activate the NVIC interrupt vector as shown below.

Figure 30. NVIC interrupt vector activation

|Group By Peripherals e |

® GPI © RCC | ® SYS | @ USART e NVIC
NVIC Interrupt Table | _Enabled | Preemption Priority
0 0

EXTl lined interrupt g}
EXT1 line[15:10] interrupts 0
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12. Configure the 12C and BSP as shown below.

Figure 31. 12C and BSP configuration

-BSP

Name IPs or Components Found Solutions 12C Addr BSP API
53L5A1 BUS 10 driver [[2C.12C ~ ]| [Me solution NIA BSP_BUS_DRIVER
BSP BUTTON [erio.EXT ~ | [Undefined ~|BSP_coMMON_DRIVER
BSP USART [USARTAsynchronous ~ || [undefined V!BSF'_COMMDN_DRIVER

13. Select the pins PB9 and PB8 for SDA and SCL as shown below.

Figure 32. Pin selection for SDA and SCL

B1 [Bluz PushButton]
RCC_0SC32_IN
RCC_0OSC3z_ouT
RCC_OSC_IN

RCC_OSC_oUT

14. Select "Connectivity", then select "12C1", next select "Enable 12C", and finally select "Fast Mode".

Figure 33. Fast mode selection
[ STM32CubeMX for_um.ioc*: STM32F401RETx NUCLEO-F401RE

STM3; ﬁ File Window Help
CubeMX

for_um.ioc - Pinout & Cenfiguration )

Pinout & Configuration Clock Configuration

v Software Packs
12C1 Mode and Configuration

Configure the belgw parameters
of : e

~ Master Features

UM2974 - Rev 1

Analog >
12C Speed Mode Fast Mode
Timers > 12C Clock Speed (Hz)
Fast Mode Duty Cycle Duty cycle Tlow/Thigh = 2
v ~ Slave Features

Clock No Stretch Mode

12C3
SDID
@ sPi

Primary Address Length selection
Dual Address Acknowledged
Primary slave address

General Call address detection

Disabled
T-bit
Disabled
0

Disabled

page 19/52




UM2974

Use of expansion software with sample applications

UM2974 - Rev 1

15. Select "Project Manager".

Figure 34. Project manager

[ STM32CubeMX Untitled®: STM32F401RETx NUCLED-F40TRE

.
STM ﬁ File Window Help

Configuration >

Pinout & Configuration

16. Name the project, select "Toolchain", and then select “Generate Code” as shown below.

Figure 35. Code generation

[ STM32CubeMX Untitied: STM32F401RETY NUCLEO-F4O1RE

@ woior e

Clock Configuration Project Manager

~| D100 not gonerto the main

Code Generator

Generats Undr Rt

17. Select “Open Project” on the pop-up window when code generation is complete, as shown below.

Figure 36. Open project

1

[ Code Generation X —

| o AP
E The Code is successfully generated under : 40
i Cutitiffor_um bn
E Project language : C
] wn
E Open Folder

wn
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18. Build and run the project. The results should look as shown below.

Results

¥ COM22 - Tera Term VT
Eile Edit Setup Control Window Help

the following keys to control application
change resolution
enable signal and ambient
clear screen

Status
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4.2.2 How to generate 53L5A1_MultipleSensorRanging example with CubeMX
1. Open STM32CubeMX and select “Access to board selector”.

Figure 38. Access to board selector

[ STM32CubeMX Untitled: STM32FA01RETx NUCLEO-F401RE

STM r’ File Window Help
CubeMX

Existing Projects New Project

Recent Opened Projects
Ineedto:

test_tof1_rev2.ioc
Last modified date ; 14062021 16.:50:34

cube_tof1_2_4.ioc
Last modified date : 14/06/2021 16:00:33

Board

test_cube_tof1_3.ioc

Last modified dale | 14062021 15.45:27 \RD SELECTOR

test_cube_2_2.ioc
Last modified date - 14062021 15.:31.16

Other Projects

¥ HHHH

2. Select the F401RE board

Figure 39. F401RE board

[ Mew Project from a Board

Baaed Slectis | -

STMIZFA Sarios

*
NUCLEQ-F401RE STMicroelectronics NUCLEOQ-F401RE Board Support and Examples

Lt Price U5 2 120

(RETVE] e Parl ember : FUCLEO-F 803RE
B ' 401

. Procuct 15 n mass precussn Commercial Fart Numos: - HUCLE O 401RE surteaDwice: STULE GHBET
MCUMPU Series The: STM2 Nucieo-54 DOANT XOVAEES an affordable and Neuble wary for USEMS 0 Iry UL PEW CONCEpts and busd

ErOIOtPES by CHOGHNG 110 I YAFCass COMEINANNS of PErOETANcE 3 DOWET CMSLMpUoN Jealues, provaded by the
- STMAZ mecrocontroler. For the compasie boands, e extemal SMPS SQTCINTY FEGUCES PoWer (ONSUMPLON In Run
= made
Purichecal Tne ARDUIN™ Uno V3 conneciviy sugpor and the ST Morpie: HEaders aloe the easy SEANSION of the Ractonalty of

EHLATSE S0T01AZ iy K Ty Ty

MNUCLEQ-Fa01RE Hucleord. Active 130

3. Right click “Select Components”

Figure 40. Components

[ STM32CubeMX Untitled: STM32F401RETx NUCLEO-F401RE

5TM. r‘ File Window Help

Pinout & Configuration

=} -

a

M Soft h"
anage Softwar} “Add

pack ml:m to the project
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4. Select "X-CUBE-TOF1", then select "53L5A1 board", next select "53L5A1_MultiSensorRanging", and finally
"OK" (bottom righthand corner).

Figure 41. 53L5A1_MultiSensorRanging

~ STMicroelectronics X-CUBE-TOF1 © o083 ||
Board Extension 63L3A2 2.0.0 ]
I Board Extension 53L5A1 @ 1.0.0 I
Board Parf Ranging / VL53L3CX 200 O
Board Part Ranging / VL53L6CX 1.0.0 O
| Device TOF1_Applications 1.0.0 |
Application Mot selected ~
» Board Support STM32Cube Custom BSP D 1.0.0 Mot selected
- ] @ 53L3A2 SimpleRanging
> 5TM lect H-CUBE-TOUCHGFX 4.16.1 (4 R )
croglectionics Sl @ 53L3A2_MultiSensorRanging
> wolf3SL.I-CUBE-wolfSSL 47.0M @ VL53L3CXK_SimpleRanging
> FreeRTOS 53L5A1 SimpleRanging
) | [53L5A1_MuliiSensorRanging |
> HAL Drivers FILEAT ThiesholdDetection ~
> MBEDTLS @ VLA3LACK_SimpleRanging

5. Select "Software Packs", then select "STMicroelectronics X-CUBE-TOF1", next select "Board Extension
53L5A1 box", and finally select the "Device TOF1 Applications box".

Figure 42. Device TOF1 application box selection

[ STM32CubeMX Untitled*: STM32F401RETx NUCLEO-F401RE

STch ? File Window Help
ubeMX

w Software Packs

Q| ~ & STMicroslectronics X-CUBE-TOF1.2.0.0-83 Mods and Canfiguration
System Core > Board Extension 53L5A1
Analog b

e T —

Connectivity > Rasat Configuration

Mulitedia 5 ? A Flatform Sattings
Platform propasal
Computing > Application
Name IPs or Components Found Solutions 12C Addr BSP API
Middlezware > . 1 ]
SILSA1_I2C_RST_C |GPIO:Output PR3 ~ | |Undefined ~ | Unknown
Software Packs v 5IL5A1_PWR_EN_L [GPIO:Owtpt PAD ~| [Undefined | Unknown
= lllsasatiral  [GRIOOWpt  PB10  ~] [Undefined < Unknown
| + STMicroelectronics X-CUBE-T(
5IL5AT_I2C_RST R [GPIO:Owpt  PAD ~| [Undefined | Unknown
53L5A1_LPn_C GPIO:Outpt PB4 ~| [Undefined | Unknown
5IL5A1_I2C_RST L [GPIO:Output  PAS | [Undefined | Unknown
53L5A1_PWR_EN_C [GPI0.Owtpt PBO ~| [Undefined | Unknown
53L5A1_PWR_EN_R [GPIO.Owpst PCO | [Undefined | Unknown
53LSA1_LPn R GPIO.Outpit  PRS ] :le:leﬁnad | Unknown
BSP
Name IPs or Components Found Solutions 12C Addr BSP AP1
SILSAT BUS 10 dver [12C12C ~] [ro soiution A B5P_BUS_DRIVER
BSP USART [UsaRT-Asynchronous | [Undefined | BSP_COMMON_DRIVER
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6. Select the GPIOs pins as shown below.

Figure 43. GPIO pin selection

= i
£ &

]
S O O
o o o
[
S & &

L TCK

B1 [Blue PushButtan]

RCC_OSC32_IN TS
RCC_0SC32_0UT
REC_OSC_IN
RCC_OSC_OUT

GPI0_Output

GPIO_Output GPIO_Output

STM32F401RETx
LQFP64

USART_TX [g=

USART_RX.

LD2 [Green Led]
GPID_Output
GPID_Output

7.  Link the GPIOs to the corresponding pin names as shown below.

Figure 44. GPIO and pin name correspondance

A Platform Settings

¢ Platform proposal

~Application

Name IPs or Components Found Solutions IZLE}Addr BSP API
53L5A1_12C_RST_C [GPIO:Output ~| |Pe3 ~ | Unknowm
53L5A1_PWR_EN_L [GPIO:Output | [Pas-wkup ~ | Unknowm
B3LSA1_LPnl  [GPIO-Output ~| [PB10 ~ | Unknowm
53L5A1_12C_RST_R [GPIO-Output v | [Pag ~ | Unknowm
B3LSA1_LPn C  [GPIO-Output | PB4 ~ | Unknowm
53L5A1_12C_RST_L [GPIO-Output v | [Pas ~ | Unknowm
53L5A1_PWR_EN_C [GPIO-Output ~| [PBO ~ | Unknowm
53L5A1_PWR_EN_R [GPIO-Output ~| [Pco ~ | Unknowm
B3LSA1_LPn R [GPIO-Output | |PBs ~ | Unknowm
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8. Select "GPIO" to open the GPIO configuration window as shown below.

Figure 45. GPIO configuration window
- |

al ] @

Categories | l

System Core hd

DMA
IWDG
NVIC

¥ RCC
SYS
WWDG

Analog >

T T T T T TEE

Timers >

Connectivity >

9. Name and configure the pins as shown below.

Figure 46. Pin name configuration

GPIC Mode and Configuration N

Group By Penpherals v |

Search Signals

[Sea A F [ Show only Modified Pins
W
PAO-WKUP  n/a High Output F’ush.. F'uII -up F’WR EN_L
PAS n/a Low Output Push... No pull-up an... Luw LD2 [Green L...

PAB nia Low Output Push... Pull-down Low I2C_RST_L
PA9 n/a Low QOutput Push... Pull-down Low I2C_RST_R
PBO nia High Output Push... Pull-up Low PWR_EN_C
PB3 nia Low Qutput Push... Pull-down Low 12C_RST_C
PB4 n/a High Output Push... Pull-up Low LPn_C
PB5 n/a High Qutput Push... Pull-up Low LPn_R
PB10 n/a High Output Push... Pull-up Low LPn_L
PCO n/a High Qutput Push... Pull-up Low PWR_EN_R
PC13-ANTI_... n/a nla External Inte... No pull-up an... n/a B1 [Blue Pus...
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10. Configure the 12C and UART as shown below.

Figure 47.12C and UART configuration

-BSP
Name IPs or Components Found Solutions 12C Addr BSP API
53L5A1 BUS 10 driver |I2C'I2C ~ | |No solution N/A BSP_BUS_DRIVER
BSP USART |USART'Asynchrnnnus ~ | |Undefined ~ | BSP_COMMON_DRIVER

11. Select the pins PB9 and PB8 for SDA and SCL as shown below.

Figure 48. Pin selection for SDA and SCL

2C1_SCL

2C1_SDA

WDD
WSS

B2
PES
PET
PB&

WBAT
B1 [Blue PushButton]
RCC_OSC3Z_IN
RCC_OSC32_0UuT
RCC_OSC_IN

RCC_OSC_oUT

12. Select "Connectivity"

Figure 49. Connectivity selection

[ STM32CubeMX Untitled*: STM32F

STM32 ﬁ

Cube MX

Pinout & Cq

S
o T I

System Core >
Analog >
Timers >

Cnnnecti»‘ity{b >
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13. Select "12C1", then enable the 12C, and select "Fast Mode" as shown below.

Figure 50. Fast mode selection
[ STM32CubeMX for_um.ioc*: STM32F401RETx NUCLEO-F401RE

File Window Help

for_um.ioc - Pinout & Configuration )

Clock Configuration
~ Software Packs

al - @ 12C1 Mode and Configuration
m— Mode

Configuration

& Paramater Setlings

WWDG Configure the below parameters
ol .

Analog 3 ~ Master Features

12C Speed Mode
Timers b} 12C Clock Speed (Hz) 400000
Fast Made Duty Cycle Duty cycle Tlow/Thigh = 2
~ v Slave Features

Clock No Stretch Mode Disabled
— Primary Address Length selection T-bit
Dual Address Acknowledged Disabled
1263 Primary slave address 0
j=ivlle] General Call address detection Disabled

@ SPI

14. Configure the 12C and BSP as shown below.

Figure 51. 12C and BSP configuration

(BSP
Name IPs or Components Found Solutions 12C Addr BSP API
53L5A1 BUS 1O driver [I2C-IEC vJ 12C1 v 0 BSP_BUS_DRIVER
BSP USART [UsART:Asynchronous | [usART2 | BSP_COMMON_DRIVER

15. Select "Project Manager".

Figure 52. Project manager

[ STM32CubeMX Uintitled*: STMI2F401RETe NUCLEQ-F401RE

File Window Hedlp

Pinout & Configuration
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16. Name the project, select "Toolchain", and then select “Generate Code” as shown below.

Code generation

Pinout & Configuration Clock Configuration

17. Select “Open Project” on the pop-up window when code generation is complete, as shown below.

Open project

i Code Generation X

3 AP
g The Code is successfully generated under: [V

] C:ltitiffor_um A

Project language : C

18. Build and run the project. The results should look as shown below.

Results

ell Format
distance@lmml:
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4.2.3 How to generate the 53L5A1_ThresholdDetection example with CubeMX
1. Open STM32CubeMX and select “Access to board selector”.

Figure 56. Access to board selector

[ STM32CubeMX Untitled: STM32FA01RETx NUCLEO-F401RE

STM r’ File Window Help
CubeMX

Existing Projects New Project

Recent Opened Projects
Ineedto:

test_tof1_rev2.ioc
Last modified date ; 14062021 16.:50:34

cube_tof1_2_4.ioc
Last modified date : 14/06/2021 16:00:33

Board

test_cube_tof1_3.ioc

Last modified dale | 14062021 15.45:27 \RD SELECTOR

test_cube_2_2.ioc
Last modified date - 14062021 15.:31.16

Other Projects

¥ HHHH

2. Select the F401RE board

Figure 57. F401RE board

[ Mew Project from a Board

BasaSulcton | | -

* BB O Fustm Lrge Piten 0 Dstaatunt

STMIIFA Sarien

NUCLEQ-F401RE STMicroelectronics NUCLEG-F401RE Board Support and Examples

e Price SR 100

Board|

BT g Parl Hember - BUCLEDF 451RE
. . F: " Fa01
- Pr i e Commerdal Part Humber | NUCLEO-F01RE epaOvace STMIE &L
WEUMEL Series The STIA2 tiutieo-£4 board provites an afcedable and fesble way fo USEs 10 Iy ul pew tantepts and Buld
peolotypes by choosing and paswar foatures, peovided by the
Cther STMIZ microcontroler. For the compatible boands, the: exiemal SMPS significantly reduces power Consumgbon in Ao
[— The mwlaosmo\rs connectsty SupOo and the ST morpho headers alcw the £3sy EDANS0N of th Ang bonalty of

* BLATSEAOTOIAY Discovery Kz N Ty

NUCLEG-FADIRE [ Aetive 0

3. Right click “Select Components”

Figure 58. Components

[ STM32CubeMX Untitled: STM32F401RETx NUMCLEO-F401RE

sTrr.lh i" File Window Help
LuDe vix

Manage Softwar h"

'Add pack soltwara componant 1 the projct
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4. Select the board and application as shown below, then select "OK" (bottom righthand corner).

Figure 59. Board selection

~ STMicroelectronics X-CUBE-TOF1 2.0.0-B3
Board Extension 53L3A2 2.00 O
Board Extension 53L5A1 1.0.0
Board Part Ranging { VL53L3CX 2.00 O
Board Part Ranging { VL53L5CX 1.0.0 O
~ Device TOF1_Applications 1.0.0
Application |53L5A1_ThreshnIdDetectiDn ~

Figure 60. Application selection

Configuration

Reset Configuration

A Platform Settings

¢ Platform proposal

-Application

Name IPs or Components Found Solutions 12C Addr BSP API
53LEA1_I2C_RST_C [GPIO:Output 759~ [Undefined ~ | Unknown
TOF_INT_PIN [ePIO:EXTI  PA4 | [Undefined "~ | Unknown
5ILsA1_LPn C  [GPIO:Output PB4~ [Undefined ~ | Unknown
53L5A1_PWR_EN_C [GPIO:Output PBO ~| [Undefined ~ | Unknown
/BSP

Name IPs or Components Found Solutions 12C Addr BSP API
§3L5A1 BUS 10 driver [12C:12C ~| [No solution NIA BSP_BUS_DRIVER
BSP BUTTON [ePi0:EXTI | [Undefined ~ | BSP_COMMON_DRIVER
BSP USART [uSART:Asynchronous ~ | [Undefined ~ | BSP_COMMON_DRIVER
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5.  Select the GPIOs pins by referring to the X-NUCLEO-53L5A1 schematic as shown below.

Figure 61. GPIO pin selection

B1 [Blue PushButton]
REC_OSC32_IN
RECC_0SC32_0UT
RECC_OSG_IN

REC_OSC_oUT

STM32F401RETx
LQFP64

¢ PRPE:APEEER

USART_TxX |t |

LD2 [Green Led]
GPIC_Output
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6. Link the GPIOs to the corresponding pin names as shown below.

Figure 62. GPIO and pin name correspondance
Board Extension 53L5A1

Device TOF1 Applications

Reset Configuration

A Platform Settings

¢ Platform proposal
-Application
|| _Name IPs or Components Found Solutions 12C Addr BSP API
53L5A1_I2C_RST_C |GPIO-Output v| [PB3 ~ | Unknown
TOF_INT_PIN leri0-EXTI v| [Pas ~ | Unknown
53L5A1_LPn_C  [GPIO:Output v| PB4 ~ | Unfnown
53L541_ PWR_EN_C [GPIO-Output ~| [PBO | Unknown
‘BSP
Name IPs or Components Found Solutions 12C Addr BSP API
53L5A1 BUS IO driver [12C:12C ~] [No solution ] N/A BSP_BUS_DRIVER
BSP USART USART Asynchronous | [Undefined ~| BSP_COMMON_DRIVER

7. Select "System Core" then "GPIO" to open the GPIO configuration window as shown below.

Figure 63. GPIO configuration window

[ STM32CubeMX Untitled*: STM32F-
STM3? ﬁ

CubeMX

Home

Pinout & Co

al__ | )
| Cacgores -

System Core hd
DA
I cro
WDG
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8.  Name and configure the pins as shown below.

Figure 64. Pin name configuration

Configuration

Group By Peripherals ~

[ Show only Modified Pins

qlqnal on Pin GPIO mode [GPIO Pull-up User Label Modified

Extemal Inte_.. Mo pull-up an.. n! INT C
PAS m’a Low Output Push... No pull-up an... Low LD2 [Green L...
PBO n/a High Output Push... Pull-up Low PWR_EN_C
PB3 nia Low Output Push... Pull-down Low 12C_RST_C
PB4 nia High Output Push_.. Pull-up Low LPn_C
PC13-ANTI_... nfa nia External Inte... No pull-up an... nfa B1 [Blue Pus...

9. Activate the NVIC interrupt vector as shown below.

Figure 65. NVIC interrupt vector activation

|Group By Peripherals A |

NVIC Interrupt Table m Preemption Priority
EXTl lined interrupt

EXTl line[15:10] interrupts o .;

10. Configure the 12C and BSP as shown below.

Figure 66. 12C and BSP configuration

-BSP

Name IPs or Components Found Solutions 12C Addr BSP API
§3L5A1 BUS 10 driver [12C-12C v ]| [0 solution NIA BSP_BUS_DRIVER
BSP BUTTON [ePioEXT < | [Undefined ~|BsP_common_pRIvER
BSP USART [USART Asynchronous + || [Undefined + |BSP_COMMON_DRIVER
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11. Select the pins PB9 and PB8 for SDA and SCL as shown below.

Figure 67. Pin selection for SDA and SCL

BE1 [Blue PushButton]
REC_OSC3Z2_IN
RCC_OSC32_ouT
RCC_OSC_IN

RCC_OSC_OUT

12. Select "Connectivity" and "I2C1", then enable the I12C and select "Fast Mode" as shown below

Figure 68. Fast mode selection
[ STM32CubeMX for_um.ioc*: STM32F401RETx NUCLEO-F401RE

STM3; ﬁ File Window Help
Cube

for_um.ioc - Pinout & Cenfiguration )

Pinout & Configuration Clock Configuration

v Software Packs
12C1 Mode and Configuration

Mode

@ Parameter Satlings

Configure the belgw parameters
al - -
Analog 3 ~ Master Features
12C Speed Mode Fast Mode
Timers > 12C Clock Speed (Hz)
Fast Mode Duty Cycle Duty cycle Tlow/Thigh = 2
v ~ Slave Features

Clock No Stretch Mode Disabled
— = Primary Address Length selection 7-bit
Oual Adtress Acknoiacped Drables
1263 Primary slave address 0
SDID General Call address detection Disabled
@ SPN

Configure the 12C and BSP as shown below.

Figure 69. 12C and BSP configuration

-BSP

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

UM2974 - Rev 1
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13. Select "Project Manager".

Figure 70. Project manager

[ STM32CubeMX Untitled®: STM32F401RETx NUCLED-F40TRE

Slwl ﬁ File Window Help
CubeM

% Untitled - Pinout & Configuration >

Pinout & Configuration Clack Cenfiguration Project Manager

v Software Packs

14. Name the project, select "Toolchain", and then select “Generate Code” as shown below.

Figure 71. Code generation

eshold UM STMIZFS0TRE T NUCLEC-FAOTRE

GENERATE CODE

Project Manager

3100 ot gunarat the mang

schan Folder Lotaten

Bl Genarate Uindar Fioot

15. Select “Open Project” on the pop-up window when code generation is complete, as shown below.

Figure 72. Open project

[ Code Generation X o

s o AP
g The Code is successfully generated under: W0
I C:/titiffor_um Bn
4 Project language : C
B pwn
E Open Folder Close

wn
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16. Build and run the project. The results should look as shown below.

Results

STMicroelectronics VLS3LSCX

Cel l_ Format

17. Aninterrupt occurs if the target distance (d) = [200 mm et 600 mm] as shown below.

Interrupt

l¢l app_x-cube-tofl.c &

ITConfig.Criteria = RS_IT_IM WINDOW;
ITConfig.LowThreshold = 200; /* mm */
ITConfig.HighThreshold = 60@; /* mm */
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424 How to generate VL53L5CX_SimpleRanging example with CubeMX
Required material for this example is as follows.
. Nucleo F401RE
. VL53L5CX-SATEL
. Dupont wires

The breakout board is connected directly onto the Nucleo F401RE without the X-NUCLEO-53L5A1 expansion
board .
1. Open STM32CubeMX and select “Access to board selector".

Figure 75. Access to board selector

[ STM32CubeMX Untitled: STM32F401RETx NUCLEOQ-F401RE

STM: ﬁ File Window Help
GubeM

Existing Projects New Project

Recent Opened Projects
| need to :

tesl_tof1_rev2 ioc
Last modified date . 14062021 16.50:34 Start My rom MCU

i 5 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 : 14/06/2021 15:31:16

ACCESS TO EXAMPLE SELECTOR

¥ HHHH

Other Projects

2. Select the F401RE board

Figure 76. F401RE board

[ Mew Project from a Board
[T Basasuecen| -

STMIZFA Saries

NUCLEO-F40MRE STMicroelectronics NUCLEO-F401RE Board Support and Examples

Usa Price AFSSH: 120

] peae Pan Membar - FUCLEGF $01RE
ot s Commarcal Par lhumber HICLED-F401RE TS

MOUMPU Series . i y The STMA2 Nutheo-E:4 BOAN POVI0ES an aMcrdable and Dextie way fof USETS 10 ry oUt PEW CONCER. and Euld
T y |_, prololypes By (hoosing i power features. provided by the
Cther - L il STM32 microcontroter Foe he compatile boards. he extemal SUPS SGRificanty edutes pOWer Consumplin n Run
- i. ﬁ kit

Pesghacal = The ARDUNO® Uno V3 connecty sppot and e ST MOrpND headers Bl the easy ANSN of i fanc tonasty of

—— e L Commarmiparine we o Meneegsme o e ez sosmedence 3}

* B oo —r. " "

whity

* l - NUCLEO-F401RE Hucies bl Active 10
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3. Right click “Select Components”

Figure 77. Components

[ STM32CubeMX Untitled; STM32F401RETx NUCLEQ-F401RE

STM.
CubeMX

e . Marsge Sl

File Window Help

> Untitled - Pinout & Configuration >

Pinout & Configuration Clock Configuration

) Pinout view
Add pack software component to the projct

4. Select the board and application as shown below, then select "OK" (bottom righthand corner).

Figure 78. Board selection

~ STMicroelectronics X-CUBE-TOF1 2.0.0-B4

Board Extension 53L3A2 200 O

Board Extension 53L6A1 1.0.0 O

Board Part Ranging / VL53L3CX 200 (]
| Board Part Ranging / VLE3L5CX 1.0.0 |
~ Device TOF1_Applications 1.0.0

| Application |VL53L5CX_SimpleRanging ~ |
~ Board Support STM32Cube_Custom_BSP_D 1.0.0

5.  Select "Software Packs", then select "STMicroelectronics X-CUBE-TOF1", next select "Board Part Ranging
box", select the "Device TOF1 Applications box", and finally select "Board Support STM32Cube Custom

BSP Drivers".

Figure 79. Board support STM32Cube custom BSP drivers

Pinout & Configuration Clock Configuration

Catagories

System Core
Analog
Timers
Connectmity
Multimedia
Computing

Middleware

Software Packs

~ Software Packs
STMicroelectronics X-CUBE-TOF1.2.0.0-B4 Mode and Configuration {

:

> Board Part Ranging

Device TOF1 Applications

Board Support STM32Cube Custom BSP Drivers

Configuration

Reset Configuration

gs A Platform Sattings
v Platform propasal -

Application -

_.__: UBET Name IPs or Components Found Solutions 12C Addr BSP API
VLS3L5CK_I2C_RST [GPIO:Output | [Undefined PR3 ~ | Unknown
TOF_INT_PIN (GPIO:EXTI | Undefined PA4 ~ | Unknown
VL53L5CK_LPn |GPIO:Cutput v | [Undefined PB4 ~ | Unknown
VLE3LECK_PWR_EN [GPIO: Output | |Undefined  PBO ~ | Unknown
BSP

Name 1Ps or Components Found Seolutions 12C Addr BSP API

VLS3L5CK BUS 10 driver 2C 12C ~] Mo solution | WA  BSP_BUS_DRIVER
BSP USART [usarT:Asynchronous | [Undefined ~ | BSP_COMMON_DRIVER
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6. Select the GPIOs pins by referring to the X-NUCLEO-53L5A1 schematic as shown below. Use the same
GPIO pin on the expansion board as the central sensor then, the user can choose the other GPIO pins e.g.
PB3, PA4, PB4, PBO.

Figure 80. GPIO pin selection (1)

Configuration

Reset Configuration

¢ Platform proposal

A Platform Settings

~Application

Name IPs or Components Found Solutions 12C Addr BSP API
B3L5A1_12C_RST_C [GPIO:Output " 59 ~| [Undefined | Unknown
TOF_INT_PIN [cPo:EXTI  PA4 | |Undefined "~ | Unknoun
53L5A1LPn C  [GPIO:Output PB4 | [Undefined ~ | Unknown
§3LEAT_PWR_EN_C [GPIO-Output PBO v | [Undefined ~ | Unknoun
(BSP

Name |IPs or Components Found Solutions 12C Addr BSP API
53L5A1 BUS 10 driver [12C.12C ~] [No solution N/A BSP_BUS_DRIVER
BSP BUTTON [GPI0-EXTI ~| [Undefined ~ | BSP_COMMON_DRIVER
BSP USART |usaRT:Asynchronous ~ | [Undefined ~ | BSP_COMMON_DRIVER

Figure 81. GPIO pin selection (2)

B1 [Blue PushButten]
RCC_OSC32_IN
RCC_0SC32_ouT
RCC_OSC_IN

REC_OSC_oUT

STM32F401RETx
LQFP64

Ll el el el el el o o

LD2 [Green Led]
GPIO_Output
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7.  Link the GPIOs to the corresponding pin names as shown below.

Figure 82. GPIO and pin name correspondance
Board Extension 53L5A1

Device TOF1 Applications

Reset Configuration

A Platform Settings

¢ Platform proposal
-Application
|| _Name IPs or Components Found Solutions 12C Addr BSP API
53L5A1_I2C_RST_C |GPIO-Output v| [PB3 ~ | Unknown
TOF_INT_PIN leri0-EXTI v| [Pas ~ | Unknown
53L5A1_LPn_C  [GPIO:Output v| PB4 ~ | Unfnown
53L541_ PWR_EN_C [GPIO-Output ~| [PBO | Unknown
‘BSP
Name IPs or Components Found Solutions 12C Addr BSP API
53L5A1 BUS IO driver [12C:12C ~] [No solution ] N/A BSP_BUS_DRIVER
BSP USART USART Asynchronous | [Undefined + | BSP_COMMON_DRIVER

8. Select "System Core" then "GPIO" to open the GPIO configuration window as shown below.

Figure 83. GPIO configuration window

[ STM32CubeMX Untitled* STM32F-

STM32 ﬁ

CubeMX
He
Pinout & Co
a ]
System Core hd

DA

I cro
WDG
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9. Name and configure the pins as shown below.

Figure 84. Pin name configuration

Configuration

Group By Peripherals ~

[ Show only Modified Pins

qlqnal on Pin GPIO mode [GPIO Pull-up User Label Modified

Extemal Inte_.. Mo pull-up an.. n! INT C
PAS m’a Low Output Push... No pull-up an... Low LD2 [Green L...
PBO n/a High Output Push... Pull-up Low PWR_EN_C
PB3 nia Low Output Push... Pull-down Low 12C_RST_C
PB4 nia High Output Push_.. Pull-up Low LPn_C
PC13-ANTI_... nfa nia External Inte... No pull-up an... nfa B1 [Blue Pus...

10. Activate the NVIC interrupt vector as shown below.

Figure 85. NVIC interrupt vector activation

|Group By Peripherals A |

NVIC Interrupt Table m Preemption Priority
EXTl lined interrupt

EXTl line[15:10] interrupts o .;

11.  Configure the 12C and BSP as shown below.

Figure 86. 12C and BSP configuration

-BSP

Name IPs or Components Found Solutions 12C Addr BSP API
§3L5A1 BUS 10 driver [12C-12C v ]| [0 solution NIA BSP_BUS_DRIVER
BSP BUTTON [ePioEXT < | [Undefined ~|BsP_common_pRIvER
BSP USART [USART Asynchronous + || [Undefined + |BSP_COMMON_DRIVER
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12. Select the pins PB9 and PB8 for SDA and SCL as shown below.

Figure 87. Pin selection for SDA and SCL

2C1_SCL

[2C1_SDa

VDD
WSS
PE2
B3
PEF
PBES

(WEBAT
B1 [Blue PushButton]
RCC_OSC32_IN
RCC_OSC32_0UT
RCC_OSC_IN
RCC_OSC_OUT

13. Select "Connectivity" and "I2C1", then enable the I12C and select "Fast Mode" as shown below

Figure 88. Fast mode selection
[ STM32CubeMX for_um.ioct: STM32F401RETx NUCLEO-F401RE
File Window Help

nout & Configuration

figurat

~ Software Packs

12C1 Mode and Configuration

W- Mode
— .
DMA,
GPIO
IWDG

WWoG Configure the below parameters
ol —
Analog 3 ~ Master Features

12C Speed Mode Fast Mode
Fast Mode Duty Cycle Duty cycle Tlow/Thigh = 2

w Slave Features
Clock No Stretch Mode Disabled
Primary Address Length selection T-bit
Dual Address Acknowledged Disabled
Primary slave address 0
General Call address detection Disabled

Configure the 12C and BSP as shown below.

Figure 89. 12C and BSP configuration

-BSP

Name IPs or Components Found Solutions 12C Addr BSP API
53L5A1 BUS 10 driver [12C:12C | fizct v 0 BSP_BUS_DRIVER
BSP USART |USART:Asynchronous | [USART2 + | BSP_COMMON_DRIVER
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14. Select "Project Manager".

Figure 90. Project manager

[ STM32CubeMX Untitled®: STM32F401RETx NUCLED-F40TRE

Slwl ﬁ File Window Help
CubeM

% Untitled - Pinout & Configuration >

Pinout & Configuration Clack Cenfiguration Project Manager

v Software Packs

15. Name the project, select "Toolchain", and then select “Generate Code” as shown below.

Figure 91. Code generation

eshold UM STMIZFS0TRE T NUCLEC-FAOTRE

GENERATE CODE

Project Manager

3100 ot gunarat the mang

schan Folder Lotaten

Bl Genarate Uindar Fioot

16. Select “Open Project” on the pop-up window when code generation is complete, as shown below.

Figure 92. Open project

[ Code Generation X o

s o AP
g The Code is successfully generated under: W0
I C:/titiffor_um Bn
4 Project language : C
B pwn
E Open Folder Close

wn
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17. Build and run the project. The results should look as shown below.

Results
STMicroelectronics VLS3LSCX

Use the following keys to control application
o chan?e resolution
s

enable signal and ambient

c' : clear screen
Cell Format

Distance
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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 94. STM Nucleo board

Information regarding the STM32 Nucleo board is available at www.st.com/stm32nucleo.
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5.1.2 X-NUCLEO-53L5A1 expansion board

The X-NUCLEO-53L5A1 is an expansion board for any NUCLEO development board. It provides a complete
evaluation kit allowing anyone to learn, evaluate, and develop their applications using the VL53L5CX, ranging
sensor with multitarget detection..

The X-NUCLEO-53L5A1 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.

The X-NUCLEO-53L5A1 expansion board is compatible with the STM32 nucleo board family, and with the
Arduino UNO R3 connector layout.

Several ST expansion boards can be superposed through the Arduino connectors which allows, for example, the
development of VL53L5CX applications with Bluetooth or Wi-Fi interfaces.

Figure 95. X-NUCLEO-53L5A1 expansion board
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51.3 VL53L5CX-SATEL breakout boards

The VL53L5CX-SATEL breakout boards can be used for easy integration into customer devices. Thanks to the
voltage regulator, the VL53L5CX breakout boards can be used in any application with a 3.3 V to 5 V supply.

The PCB section supporting the VL53L5CX module is perforated so that developers can break off the mini PCB
for use in a 3.3 V supply application using flying leads. This makes it easy to integrate the VL53L5CX-SATEL
breakout boards into development and evaluation devices due to their small form factor.

Figure 96. VL53L5CX-SATEL breakout boards
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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:

—  IAR Embedded Workbench for ARM®(EWARM) toolchain + ST-LINK
—  RealView Microcontroller Development Kit (MDK-ARM®-STR) toolchain + ST-LINK
—  STM32CubelDE for STM32 + ST-LINK

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-53L5A1 expansion board or a VL53L5CX-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.
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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-LINK009 (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 97. 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.

© 2022 STMicroelectronics — All rights reserved
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