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Long distance ranging ToF sensor expansion board

Hardware Overview (1/2)
X-NUCLEO-53L1A1 Hardware Description L
Remove the protective film

- The X-NUCLEO-53L1A1 is a long distance on the VL53L1X sensor
ranging sensor evaluation and development board
designed around the VL53L1X sensor based on 4 Arduino UNO R3 connectors
ST FlightSense™ Time-of-Flight technology.

* The VL53L1X communicates with the STM32
Nucleo developer board host microcontroller
through an 12C link available on the Arduino UNO
R3 connector.

X-NUCLEO-53L1RL

Key Products on board

VLS3LIX.
N
i 51 "1

long distance ranging and gesture
detection sensor module

to simulate air gaps,
with the

(made by Hornix) sample with low
cross-talk ready to use / clipable on VL53L1X

Cover

Holder for spacers VL53L1X window
I:’and cover window DVLSSUX D breakout sample

2x breakout boards

boards
Latest info available at www.st.com ] \

‘11 X-NUCLEO-53L1A1 Order Code: X-NUCLEO-53L1A1
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Long distance ranging ToF sensor expansion board
Hardware Overview (2/2)

Remove the protective film
on the VL53L1X sensor

« X-NUCLEO-53L1A1 expansion board

» To help integrate multiple VL53L1X devices in custom applications,
up to 2 external VL53L1X breakout boards can be connected to the
expansion board.

* The breakout boards are delivered with the X-NUCLEO-53L1A1.

« X-NUCLEO-53L1A1 is also available as a NUCLEO Pack
(P-NUCLEO-53L1A1)

+ The X-NUCLEO-53L1A1 expansion board can also be ordered
on www.st.com as part of a NUCLEO Pack with expansion board
and STM32 NUCLEO board.

e QOrder code: P-NUCLEO-53L1A1:
X-NUCLEO-53L1A1 expansion board and NUCLEO-F401RE full
features board.

« VL53L1X breakout boards can also be ordered separately

e Order code: VL53L1X-SATEL
Two breakout boards are included.

Lys
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Long distance ranging ToF sensor expansion board
STM32Cube Software Overview

X-CUBE-53L1A1 software description

+ The X-CUBE-53L1A1 software package is an
STM32Cube expansion for the X-NUCLEO-
53L1A1 expansion board for STM32. The source
code is based on STM32Cube to ease portability
and code sharing across different STM32 MCU
families. An sample implementation is available
for the STM32 Nucleo ranging sensor expansion | Hardware STM32Cube Hardware Abstraction Layer
board (X-NUCLEO-53L1A1) plugged on top of | Abstraction (HAL)
an STM32 Nucleo development board
(NUCLEO-F401RE or NUCLEO-L476RG).

Application Ranging measurement example

Key features STM32 Nucleo expansion board

Driver layer (VL53L1X API) for complete
management of the VL53L1X ranging sensor Hardware
integrated in the X-NUCLEO-53L1A1 expansion
board.

Easy portability across different MCU families, STM32 Nucleo development board
thanks to STM32Cube.

Free, user-friendly license terms.
Sample code for ranging measurement.

Latest SW available at www.st.com
X-CUBE-53L1A1

Lys
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Setup & Demo Examples

HW prerequisites

* 1x Ranging sensor expansion board
based on VL53L1X (X-NUCLEO-53L1A1).

¥ Remove the protective film
on the VL53L1X sensor

X-NUCLEO-53L1A1

« 1x STM32 Nucleo development board

(NUCLEO-F401RE or NUCLEO-L476RG) NUCLEO-F401RE

or
NUCLEO-L476RG

» 1x Laptop/PC with MS Windows

* 1x USB type A to Mini-B USB cable

P-NUCLEO-53L1A1

* If you don’t have an STM32 Nucleo development board,
you can order a Nucleo pack (P-NUCLEO-53L1A1):

« X-NUCLEO-53L1A1 expansion board and NUCLEO-F401RE
‘qull features board delivered together.
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Setup & Demo Examples

SW prerequisites -

STSW-LINK009: ST-LINKV2-1 USB driver
STSW-LINKO0O07: ST-LINKV2-1 firmware upgrade
STSW-IMGO008: P-NUCLEO-53L1A1 Graphical User Interface (GUI) on Windows 7, 8 and 10

X-CUBE-53L1A1: P-NUCLEO-53L1A1 software expansion. Copy the .zip file content into a
folder on your PC; the package will contain the API software driver, a simple ranging source
code example (Keil, IAR, STM32 System Workbench) based on NUCLEO-F401RE or
NUCLEO-L476RG for STM32Cube, and all the necessary documentation.
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Setup & Demo Examples
NUCLEO Kit driver installation s

1. amdid
L wBE

1. Install the PC USB port driver to detect the Nucleo board B3 dpinst amd6d.exe

57 dpin JEXE
- Called STSW-LINK009, downloaded from www.st.com B s e it

+ Unzip, extract the docs, and install “stlink_winusb_install.bat” shesilink VLR in
stlink_winush_install.bat

= stlinkdbgwinusb_x54.cat
=# stlinkdbgwinusb_x86.cat
=2 stlinkvep_xbd.cat
= stlinkvep_86.cat

1. Connect the Nucleo pack to the PC through USB

» Wait for the board to be recognized;
the drivers are installed automatically) 1% Computer

0SDisk (C:)
« NODE_F401RE (D) |

1. Upgrade ST-link firmware
» Called STSW-LINKO007, downloaded from www.st.com * @ stsw-linki07 * Name

L AllPlatforms .
J 5T-LinkUpgrade.exe

» Unzip, extract the docs, go to “Windows” folder | Windows — :
and install “ST-IinkUpgrade.exe” / e SR STLILEE

S

» Launch ST-LinkUpgrade.exe, press Device Connect, then Yes

=> VL53L1X NUCLEO Kit is ready for GUI installation




Setup & Demo Examples
VL53L1X GUI software installation

GUI is generally the first step to evaluate the device

« Perform HW installation and connect the VL53L1X NUCLEO pack
( X-NUCLEO-53L1A1 expansion board + STM32 Nucleo board) to the PC

+ Install the GUI SW for VL53L1X Demo and configuration settings

» Called STSW-IMG008, downloaded from www.st.com
* Unzip, extract the docs, and install “VL53L1X_setup.exe”
* Run the installer with Admin privileges or change default installation directory

The Graphical User Interface can:

» Perform calibration phases (offset and xTalk with cover glass)
» Change key parameters of VL53L1X

» Display real time key ranging data (distance, signal rate),

» Get data logging (.csv file)

Lys
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Setup & Demo Examples
VL53L1X GUI software installation

Remove the protective film
on the VL53L1X sensor

VL33L1X Y

Low-Power Autonomous | Calibration | Data Log | About
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Setup & Demo Examples
X-CUBE-53L1A1 software installation

» Perform HW installation and connect the NUCLEQ kit ( P-NUCLEO-53L0A1)

to the PC

* Install the X-CUBE-53L1A1 SW package
» Called X-CUBE-53L1A1, downloaded from www.st.com
» Unzip, extract the docs, and the STM32CubeExpansion_VXx.y.z folder directory appears

X-CUBE software package contents: APl SW + SW examples

4 . 5TM32CubeExpansion_VL5311X_V1.0.0

. _htrmresc
Generic Nucleo & SW installation guide

;| Documentation <
VL53L1X API driver

» 4 Drivers <
4 | Projects
4 | Multi
4 . Bxamples VL53L1X project examples for single sensor ranging:
4 L VIs3Ux - pre-compiled binary files to evaluate the sensor

- STMB32 IDE with projects on STM32 Workbench, Keil and IAR

» 0 SimpleRangingExamples <

Ly
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VL53L1X long distance ranging ToF sensor expansion board

Evaluation code example ( .bin ) using X-CUBE-53L1A1

4 1 5TM32CubeExpansion_VL53L1X_V1.0.0

. _htmresc

| Documentation I >

> g Drivers
4 || Projects
4 . Mult
4 | Examples
4 ) V531X
4 . SimpleRangingExamples
. Binary
|| VL5311 X_RangingExample_F401.bin
|| VL5311 %_RangingExample_L476.bin

= . EWARM
. Inc

= MDE-&EM
| Src

=L SWASTMZ2

Lys
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and a NUCLEO Pack

Open: UM2371 (Getting started with VL53L1X ranging
sensor software expansion for STM32Cube) and follow
the instructions

Load STM32 firmware ( Binary code file )
VL53L1X_RangingExample_F401.bin
Or

VL53L1X_RangingExample_L476, bin
3‘,% ¢

1M Computer
£2. 0sDisk (C)

4 r: NODE_F401RE (D:JI
Drag and i Q
drop to




VL53L1X Long distance ranging ToF sensor expansion board
Start programming with code examples
using X-CUBE-53L1A1 and a NUCLEO Pack

4 | STM32CubeExpansion_VL5311X V100
B ~ Open: UM2371 (Getting started with VL53L1X ranging

| Documentation i \

¥ sensor software expansion for STM32Cube) and follow
the instructions

» 0 Dirvers
4 | Projects
4 0 Multi
4 BExamples
4 10 VLS31X
4 | SimpleRangingExamples

OIAR . i, _

SYSTEMS ; STM32F401RE-Mucleo
| Project.euw Open project example for
DZ KEIL |:> e Single sensor ranging measurement
Tools by ARM . STM32F401RE-Mucleo
S—
|| VL5311 ¥_RangingExarmple_F401.uvprojx: And

aCG @I:> a4 )L SWASTM32 Modify, build application SW

4 | STM32H01RE-Mucleo

|| .project

Lys
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Documents & Related Resources

All documents are available in the DESIGN tab of the related products webpage

VL53L1X: Product Folder

- DS12385: A new generation, long distance and fast ranging sensor - data sheet
X-NUCLEO-53L1A1: Product Folder

- DB2901: VL53L1X Time-of-Flight ranging sensor expansion board — data brief

+ X-NUCLEO-53L1A1 Quick start guide : Long distance ranging sensor expansion board - ( this document )

- UM2359: BOM and electrical schematic of the expansion board X-NUCLEO-53L1A1 - user manual
P-NUCLEO-53L1A1: Product Folder

- DB3477: VL53L1X NUCLEO Pack with X-NUCLEO-53L1A1 expansion board — data brief
STSW-IMG008: Graphical User Interface (GUI) Folder

- DB3508: P-NUCLEO-53L1A1 pack PC graphical user interface (GUI) — data brief

- Software setup file
STSW-IMG007: Application programming Interface (VL53L1X software driver API) folder

- DB3510: VL53L1X long-distance ranging sensor application programming interface (APl) — data brief

+ UM2356: VL53L1X long-distance ranging sensor application programming interface (APl) — user manual
X-CUBE-53L1A1: Software package for STM32Cube

- DB3523: VL53L1X ranging and gesture detection sensor software expansion for STM32Cube — data brief

+ UM2371: Getting started with X-CUBE-53L1A1; ranging sensor software expansion for STM32Cube — user manual

‘Y’tware setup file
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STM32 Open Development Environment
Fast, affordable Prototyping and Development

« The STM32 Open Development Environment (ODE) consists of a set of stackable boards
and a modular open SW environment designed around the STM32 microcontroller family.

STM32 Nucleo
expansion boards
(X-NUCLEO)

STM32Cube
development software

@¥® STM32 Open
' N Development
. Environment
STM32 Nucleo
development boards

STM32Cube
expansion software
(X-CUBE)

Function Packs
(FP)

www.st.com/stm32ode
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STM32 Nucleo
Development Boards (NUCLEOQO) gger;

- A comprehensive range of affordable development boards for all the STM32
microcontroller series, with unlimited unified expansion capabilities and integrated
debugger/programmer functionality.

Power supply
through USB or
external source

STM32 microcontroller

YLHLE

Integ;zti(:ozert;;grg:gg Complete product range
from ultra-low power to high-performance
ST-LINK probe i P

ST morpho extension header

Arduino™ UNO R3 extension headers

Lys
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STM32 Nucleo
Expansion Boards (X-NUCLEO)

- Boards with additional functionality that can be plugged directly on top of the STM32
Nucleo development board directly or stacked on another expansion board.

Move/Actuate

LR EREE R R R )
[ EEEEEEXE]
T50-11-2026 ABUER 1 3008 55 0¥ £ ==
-2
1
i 3 F ] %
| S820
f 2
s [F=ise
- 2¢.

Environmental sensors

Example of STM32 expansion board (X-NUCLEO-IKS01A1)

DIL24 support for

\ new devices

ite.augmented
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STM32 Open Development Environment

« STM32Cube software (CUBE) - A set
of free tools and embedded software bricks
to enable fast and easy development on
the STM32, including a Hardware
Abstraction Layer and middleware bricks.

- STM32Cube expansion software
(X-CUBE) - Expansion software provided
free for use with the STM32 Nucleo
expansion board and fully compatible with
the STM32Cube software framework. It
provides abstracted access to expansion
board functionality through high-level APls
and sample applications.

Software components

IAR EWARM, Keil MDK-ARM, GCC-ased IDEs

Tools & IDEs (e.9. AcB Systemn Workbench for STM32)

Application examples
(e.g. based on ST OpenSoftwareX)

Applications Sample applications

Upper level middleware
(e.g. ST OpenSoftiwareX)

. STM32Cube
Middleware middleware
STM32Cube expansion middleware
Hardware i
Abstraction STM32Cube Hardware Abstraction Layer (HAL)
STM32 Nucleo expansion boards (X-NUCLEO)
Hardware | |

STM32 Nucleo developer boards

- Compatibility with multiple Development Environments - The STM32 Open Development
Environment is compatible with a number of IDEs, including IAR EWARM, Keil MDK, and GCC-based
environments. Users can choose from three IDEs from leading vendors; they are free of charge and
deployed in close cooperation with ST. These include Eclipse-based IDEs such as Ac6 System
Workbench for STM32 and the MDK-ARM environment.

‘, I OPEN LICENSE MODELS: STM32Cube software and sample applications are covered by a
mix of fully open source BSD license and ST licenses with very permissive terms.

ife.augmented
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STM32 Open Development Environment
Building block approach

The building blocks Your need Our answer
Accelerometer, gyroscope [ -
Inertial modules, magnetometer @ Sense COLLECT
Pressure, tem?er.ature., humidity '. S T M 3 2 Open

Proximity, microphone ' Developme Nt
. Environment

Bluetooth LE, Sub-GHz radio TRANSMIT

NFC, Wi-Fi, GNSS

Connect

Audio amplifier

Touch controller Translate
Operation Amplifier

ACCESS

DC & BLDC motor driver
o Actuate
Industrial input / output

POWER

Energy management & battery

General-purpose microcontrollers

™~
Stepper motor driver ? Move / CREATE e

Process PROCESS

Secure microcontrollers

Software www.st.com/stm32ode

Lys
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