[— UM2046
’ life.augmented User manual

Getting started with VL53L0X ranging and gesture detection sensor
software expansion for STM32Cube

Introduction

STMicroelectronics has introduced various evaluation and development tools to facilitate
the integration of the VL53L0X sensor in customers’ applications.

The VL53LOX is a time-of-flight ranging and gesture detection sensor, based on ST
patented FlightSense™ technology.

This document provides:

e  Detailed information guidelines for STM32 and X-CUBE-53L0A1 firmware installation
and standalone operation.

e How to download the PC graphical interface (GUI) and VL53L0 API from www.st.com.

The following evaluation devices are available:

e  The P-NUCLEO-53L0A1: Includes both NUCLEO-F401RE development board and X-
NUCLEO-53L0A1 expansion board.

e The X-NUCLEO-53L0A1 expansion board can be used with all STM32 Nucleo boards.
It contains

— A VL53L0OX expansion board.

—  Three spacers, 0.25, 0.5 and 1mm height to simulate air gaps.
— Acover glass

—  Two VL53LOX satellite boards

—  Two 10 pin connectors to be soldered on the VL53L0X expansion board to
connect the VL53L0X satellite boards.

Figure 1. P-NUCLEO-53L0A1 Nucleo pack
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Introduction

Document references

Table 1. Document references

e DocID on
Type Description www.st.com
. X-NUCLEO-53L0A1 - Ranging and gesture detection sensor
Data brief expansion board based on VL53L0X for STM32 Nucleo DB2901
. P-NUCLEO-53L0A1 - VL53L0X Nucleo pack with ranging, gesture
Data brief detection sensor expansion board and STM32F401RE DB2905
Data brief X-CUBE-53L0A1 - VL53L0X Time-of-Flight (TOF) ranging and gesture DB2902
detection sensor software expansion for STM32Cube
Data brief STSW-IMGOOS - VL5§LOX T|me-of-FI|g.ht (TOF) ranging and gesture DB2903
detection sensor application programming interface (API)
Data brief STSW-IMGOOS - P-NUCLEO-53L0A1 pack PC graphical user DB2904
interface (GUI)

Datasheet | VL53L0X - World smallest Time-of-Flight (ToF) laser ranging sensor DS11555
User manual | VL53L0X Time-of-Flight (TOF) laser ranging module APl user manual UM2039
X-NUCLEO-53L0A1 ranging and gesture detection sensor expansion
User manual board based on VL53L0X for STM32 Nucleo (hardware description) UM2047

Hardware ordering information

Table 2. Ordering information

Ordering code Description

P-NUCLEO-53L0A1 X-NUCLEO-53L0A1 and NUCLEO-F401RE boards

X-NUCLEO-53L0A1

STM32 Nucleo board family

VL53L0X expansion board, satellites and accessories for

Hardware description

The X-NUCLEO-53L0A1 expansion board:
e s compatible with Arduino™ UNO R3 connectors.
e  Must be plugged into an STM32 Nucleo board.

e Can be superposed with all ST expansion boards (X-NUCLEOQO), which allows, for
example, to develop VL53L0X applications with Bluetooth or Wi-Fi interface.

The STM32 Nucleo board is connected to the PC via a mini USB connector.

DoclD029187 Rev 1
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What is STM32Cube?

2

3

What is STM32Cube?

STMCube™ represents an original initiative by STMicroelectronics to ease developers' life
by reducing development effort, time and cost. STM32Cube covers the STM32 portfolio.
Version 1.x of STM32Cube includes:

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

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

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

— A consistent set of middleware components, such as RTOS, USB, TCP/IP,
graphics
— All embedded software utilities, including a full set of examples

How does this software complement STM32Cube?

The proposed software is based on the STM32CubeHAL, the hardware abstraction layer for
the STM32 microcontroller. The package extends STM32Cube by providing a Board
Support Package (BSP) for the X-NUCLEO-53L0A1 expansion board and a VL53L0X API
component (in Drivers\BSP\Components\vI53L0X directory) to program, control and get
ranging values from the VL53L0X device.

Several example projects are included in the Projects\Multi\Examples\vI53L0X directory, the
developer can use these examples to start experimenting with the code. These examples
are ready to be compiled using Keil (MDK-ARM), IAR (EWARM) or STM32 Workbench
(SW4STM32):

e RangingWithSatellites example features:
— Ranging measurements displayed on 7-segment display.

— Ranging from the VL53L0X located in the center of the expansion board, displayed in
cm.

—  Or simultaneous ranging from the VL53L0X located in the center of the expansion
board and from the two VL53L0X on the satellites (right and left), displayed as bar-
graph.

—  Three ranging configurations: LongRange, HighSpeed and HighAccuracy that can
be selected with the blue button on the STM32 Nucleo board.

One example project is included in Projects\Multi\Applications directory:
e  GestureDetect example features:
—  Gesture detection movements displayed as characters on the 7-segment display.

— \Vertical gesture like “Tap” or horizontal gesture like “Swipe” using the VL53L0X
located in the center of the expansion board.

— Directional lateral gesture like “Swipe” able to discriminate left to right movement
from right to left using the two left and right satellites.

DoclD029187 Rev 1 5/49
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4 VL53L0X Nucleo pack software installation

ST delivers a software suite allowing the user to discover, through standalone
demonstrations and a PC graphical user interface (GUI), the VL53L0X ranging and gesture
detection features.

The STM32 Nucleo board software suite is available from www.st.com, this software is
compatible with all STM32 Nucleo boards.

This installation software suite consists of:

e  STSW-LINKO009, ST-Link, ST-Link/V2, ST-Link/V2-1 USB driver signed for XP,
Windows 7 and 8. This driver must be installed first.

e  STSW-LINKO007, ST-Link/V2-1 firmware update.
When STSW-LINKO09 and STSW-LINKOO7 firmware are installed the STM32 Nucleo
board is configured and ready to use with a PC.

4.1 STSW-LINKO009: STM32 Nucleo board Windows USB driver
installation

e  On www.st.com home page search for “STSW-LINK009”

Figure 2. STM32 Nucleo board Windows USB driver installation - step 1

By using this website, | accept the use of cookies as describedinthe =~ x

STSW-LINKO009 Q
Lyy |

.augmented I ProductCatalog @ Englsh & Login

On next page click on “STSW-LINK009”

Figure 3. STM32 Nucleo board Windows USB driver installation - step 2

STSW-LINKOOS

.
D History /
Bookmark

All site Products Applications Resources (33) Tools & Software (1) X-Reference

Tools & Software (1): STSW-LINK009

Sho

Part Number Type Category Description

STSW-LINKO09 B Embedded Software = Development Tool Software ~ ST-Link, ST-Link/\VV2, ST-Link/\VV2-1 USB driver signed for XP, Windows7, Windows8

e  On next page click on “Get software”

3
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UM2046 VL53L0X Nucleo pack software installation

Figure 4. STM32 Nucleo board Windows USB driver installation - step 3

GET SOFTWARE

A

Part Number Software Version Marketing Status Order from ST

Supplier

STSW-LINKODS 1.01 Active ST

Complete and sign license agreement

From en.stsw-link009.zip, unpack the .zip file and run stlink_winusb_install.bat. This
will install the necessary USB drivers to allow communications between the STM32
Nucleo board and the PC.

Figure 5. STM32 Nucleo board Windows USB driver installation - step 4

Fichier Edition  Affichage

Favoris  Outils  Aide

Mame ~ | Date modified | Type I Size I
. amdéd 30/07/2015 15:15 File Folder
. %86 30/07/2015 15:15 File Folder
2 dpinst_amded.exe 08/02/2010 21:36 Application BES KB
E dpinst _xg6.exe 08/02/2010 20:59 Application 540 KB
= | stlink_dbg_winusb.inf z1/01j2014 10003 Setup Infarmation 4KB
£ | stlink_YCPinf 10/12/2013 14:08 Setup Information 3KB
| | stlink_winush_install.bat 15/05/2013 16:33 Windows Batch File 1 KB I
=4 stlinkdbgwinush_xé4.cat 21/01j2014 10:14 Security Catalag 11 KB
— stlinkdbgwinush 6. cat 21012014 10:14 Security Catalog 11 KB
=4 stlinkwcp_x64,cat 10/12/2013 14:08 Security Catalag KB
=4 stlinkwcp_x6, cat 10/12/2013 14:09 Security Catalog 9KB

L | - ~ usp =) b 4 i
Ajouter Extraire Tester Copier Deplacer Supprimer  Informations
) El
Mom | Taille | Compressé | Modifié le | Crié le | Accédé le
pe) 2313168 2202762 2014-01-21 11:16 2014-01-21 11:16  2014-01-21 11:16
amdéd 2724304 2607265 2014-01-21 11:16 2014-01-21 11:16  2014-01-21 11:16
(=4 stlinkdbgwinush_xé4.cat 10706 6120 2014-01-21 11:14 2014-01-21 11:16 2014-01-21 11:16
A stlinkdbgwinush_x86.cat 10706 6119 2014-01-21 11:14  2014-01-21 11:16 2014-01-21 11:16
4% | stlink_dbg_winush.inf 3713 1277 2014-01-2111:03  2014-01-21 11:16  2014-01-21 11:16
(= stlinkwcp_x36,cat 5956 S710 2013-12-1015:09 2014-05-23 13:15  2014-05-23 13:15
(=A stlinkwcp_x64,cat 5956 5711 2013-12-1015:08 2014-05-23 13:15  2014-05-23 13:15
link_wCPinf Z 167 P32 2013-12-10 1508 2014-05-23 1315 Z2014-05-23 1515
link_winusb_install.bat 114 102 2013-05-15 16033 2014-01-21 11:16 2014-01-21 11:16
B dpinst_amde+.exe BE0 440 242269 Z010-02-08 22:36  2014-01-21 11:16  2014-01-21 11:19
:I:f"dplnstfxsﬁ.exe 552 328 231230 Z2010-02-0821:59 2014-01-2111:16 2014-01-Z1 11:19

3

Plug a USB cable between the PC and STM32 Nucleo board. Allow the board driver
installations to complete before proceeding.
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4.2

8/49

STSW-LINKO007: STM32 Nucleo board PC communication
driver

e  On www.st.com home page search for “STSW-LINK0O07”

e Toinstall STSW-LINKOO7 repeat the steps 1 to 3 performed for the installation of the
STSW-LINKO09 STM32 Nucleo board Windows USB driver installation.

e  Unpack the downloaded stsw-link007.zip file and run STLinkUpgrade.exe.
e  Ensure the STM32 Nucleo development board is connected via the USB port.

e Click 'device connect' on the dialogue and confirm the board has successfully
connected.

e  When prompted to upgrade to the latest version check that the suggested version is
later than the current firmware version then, click 'YES’ to proceed.

Figure 6. STM32 Nucleo board communication driver with PC installation - step 4

Date modified Type Size

«ifl ST-LinkUpgrade.exe Application 661 KB
= rosEOTTEd

Application extens... 34 KB

Astsw-linkDO7.ziph,
Fichier Edition Affichage Favoris Outils Aide
=1
=g - ~F usp b4 a
Ajouter Extraire Tester Copier Dé r  Supprimer Informations
T =
MNom Taille Compressé  Modifié le Créé le A
[=71ST-LinkUpgrade.exe 676 864 449692 2014-05-14 14:44 2014-05-14 14:44 2
'ﬁfSTLH'ﬂ(USBD rrrrrr dil 86 016 38712 2014-04-2511:05 2014-04-2511:05 2
0 chjet(s) sélectionné(s)
S

3
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X-CUBE-53L0A1 installation

5

5.1
Note:

3

X-CUBE-53L0A1 installation

Starting from this software package user can:

Run ranging and gesture detection demonstrations (see Section 5.2:

“RangingWithSatellites” demonstration and Section 5.3: “GestureDetect”
demonstration).

Get data logging on PC through Virtual Com Port (Teraterm, Putty, etc...) to collect data
or build simple PC GUIs (see Section 5.2.3: Data logging).

e Import a project in their favorite IDE (Keil, IAR or STM32 Workbench) to browse the

code, (re) compile, (re) flash STM32 Nucleo board and debug (breakpoints, step into
code, etc...) (see Section 5.4: IDE installation).

Figure 7. X-CUBE-53L0A1 files

‘_J STM32CubeExpansion VLA3L0X Vxy z

- ,.-—'[ _htmresc

L ’J Documentation

. VLA3LOX APl and
_[} ,‘J Drivers other Nucleo drivers

Gesture detection

H>= .J Middlewares -—— library {source code)

H=> | Projects <—— VL53L0X example projects
- ExamplesVLA3L0X/Ranging withSatellites
- ApplicationsWVL53L0X /Ge stureDetect

B Release MNotes hitml

—D WARNING txt

Installation of the VL53L0X standalone operation
If not already done, plug VL53L0X expansion board on to STM32 Nucleo board

To install VL53L0X standalone demonstrations.
e  On www.st.com home page search for "X-CUBE-53L0A1".

DoclD029187 Rev 1 9/49
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Figure 8. VL53L0X standalone demonstration installation - step 1

All site Products Applications Resources (5) Tools & Software (1) X-Reference

Tools & Software (1): x-cube-3310a1

Part Number Type Category Description

Fcosystems  STM32 Open Development Environment  Ranging sensor software expansion for STM32Cube

e Click on “Get software”
Complete and sign license agreement

then save it

Figure 9. VL53L0X standalone demonstration installation - step 2

GET SOFTWARE

Part Number 4 Software Version Marketing Status Supplier Order from ST

X-CUBE-53L0A1  1.0.0 Acte T [ e

e Unzip the file
e The pre.compiled binary demonstration software are provided in (see Figure 10):

— VL53L0X_Ranging_yyyy_bin files, are located in the directory:
STM32CubeExpansion_VL53L0X_Vx.y.z/Projects/Multi/Examples/VL53L0X/
RangingWithSatellites/Binary.

RangingWithSatellites example features:

- Ranging measurements displayed on 7-segment display.

- Ranging from the VL53L0X located in the center of the expansion board, displayed
in cm.

- Simultaneous ranging from the VL53L0X located in the center of the expansion
board and the two VL53L0X on the satellites (right and left), displayed as
bar-graph.

(see Section 5.2: “RangingWithSatellites” demonstration for detailed information)

— VL53L0X_ GestureDetect_yyyy bin files, are located in the directory:
STM32CubeExpansion_VL53L0X_Vx.y.z/Projects/Multi/Applications/VL53L0X/
GestureDetect/Binary.

GestureDetect example features:

- Gesture detection movements displayed on 7-segment display as characters.

- Vertical gesture like “Tap” or horizontal gesture like “Swipe” using the VL53L0X
located in the center of the VL53L0X expansion board.

- Directional lateral gesture like “Swipe”, from left to right or from right to left, using
the two VL53LOX left and right satellites.

10/49 DocID029187 Rev 1 ‘Yl
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(see Section 5.3: “GestureDetect” demonstration for detailed information)

Figure 10. Demonstration binary files location(?

FJ STM32CubeExpansion_VL53L0X_Vx.y.z
> F’J Projects
4 ] Mui
> _J Applications
L4 ,.r—JI VL53L0OX
> ’_J' GestureDetect

' ,_J' Binary
VL53L0X_GestureDetect F401.bin

VL53L0OX_GestureDetect L476.bin

> | F'_._jl Examples
"4 | ] VL53LOX
> ;J RangingWithSatellites

> F’J Binary
VL53L0X_Ranging_F401.bin

VL53L0X_Ranging_L476.bin

a. The list above shows the examples available in the latest version of the
STM32CubeExpansion_VL53L0X_Vx.y.z. More examples can be added.

3

DoclD029187 Rev 1 11/49




X-CUBE-53L0A1 installation UM2046

e Each example code (RangingWithSatellites and GestureDetect) can be compiled using
one of the provided projects (MDK-ARM, EWARM, SW4STM32) for each STM32
Nucleo board type: L476 and F401 (see Figure 11).

Figure 11. Compiler file locations

,r—} STM32CubeExpansion_VL53L0X_Vx.y.z
Ld ‘_j Projects
L4 J Multi
-d ‘_j Applications
Ld ‘_J VL53L0X
Ld ;_j GestureDetect

> | ‘_J Binary

] EWARM
] Inc

] MDK-ARM
] src

A || swasTm32

‘D Readme.txt

> | ;_j Examples
"4 || VL53L0X
"4 |_| RangingWithSatellites

4 |_] Binary
] EWARM
] Inc

| MDK-ARM
] src

A || sw4asTM32

E
P
E
P

=
E
P
E

ﬂ NucleoF401.ioc

‘D NucleoL476.ioc

‘D Readme.txt

To start the standalone demonstration, drag and drop the “.bin” file you want to select to the
NUCLEO-F401RE or NUCLEO-L476RG STM32 Nucleo board.

Figure 12. VL53L0X standalone demonstration installation - step 3

/\

" e MUCLEC (E2) VLS3LOX xxxxxxx_yyyy.bin
Drag and drop

12/49 DocID029187 Rev 1 ‘Yl
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The VL53L0X Nucleo pack provides various demonstration modes for ranging and gesture
detection.

These are described in more detail in the following sub-sections.

5.2 “RangingWithSatellites” demonstration

e  X-NUCLEO-53L0A1 board is set as described in Figure 13, spacer and cover glass are
optionals.

Figure 13. X-NUCLEO-53L0A1 board with VL53L0X satellites

The USB connector is plugged in the STM32 Nucleo board.

Warning: VL53LO0X are protected by a film, this film must be removed
before used

Figure 14. VL53L0X film protection

Films to be removed
before use

3
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e Drag and drop the “VL53L0X_Ranging_yyyy.bin” file, which one will depend on
whether you use a NUCLEO-F401RE or a NUCLEO-L476RG board.

Figure 15. VL53L0X standalone RangingWithSatellites installation - step 4

/\

* e NUCLEO (E) VL53L0X _Ranging_yyyy.bin
Drag and drop

5.2.1 Single device ranging mode

In single device ranging mode only the VL53L0X located in the center of the expansion board
is doing ranging, the two VL53L0X on the satellites (left and right) are not 1ised

Press the black reset button on the STM32 Nucleo board and release it, 5 .

1} !

P s AT
the Nucleo pack is now running in “standalone” mode, meaning no PC is required to control
the Nucleo pack, USB connection is only used to power the Nucleo pack.

e When the black reset button is released, the following messages are displayed one
after the other for a few seconds:

Figure 16. Ranging mode initialization

for VL53LOX device

Indicates that the 3 VL53L0X devices are
detected:

L for the left satellite

r for « center » on the expansion board

r for the right satellite

Indicates that a range measurement will
be done

Indicates that the range configuration for
the range measurement is « LongRange »

Indicates that the result of the measurement
will come from the VL53L0X located in the
center of the expansion board and there is no
object detected at less than 2 m in front of it.

14/49 DocID029187 Rev 1 ‘Yl




UM2046 X-CUBE-53L0A1 installation

e  Move your hand or any objects in front of VL53L0OX and read the value of the distance
between your hand, or any objects, and the VL53L0X sensor displayed in cm on the 4-
digit display.

Figure 17. Ranging mode display

Indicates that an object is detected
at 123cm from the VL53L0OX sensor
on the expansion board (center)

The ranging mode supports three configurations:
e LongRange

e HighSpeed

e HighAccuracy

Each time the blue button on the STM32 Nucleo board is pressed for a short period, the
ranging mode is modified as described in Figure 19.

When the blue button is released, the range mode indicator is displayed for a few seconds
before the range measurement is displayed.

Figure 18. Ranging configuration messages

Indicates that a range measurement will
be done

Indicates that the range configuration for
the range measurement is « LongRange »

Indicates that a range measurement will
be done

Indicates that the range configuration for
the range measurement is « HighSpeed »

Indicates that a range measurement will
be done

Indicates that the range configuration for the
range measurement is « HighAccuracy »

3

DoclD029187 Rev 1 15/49




X-CUBE-53L0A1 installation

UM2046

Note:

5.2.2

16/49

Figure 19. Ranging mode sequencer

‘E RESET

.

1]

i

1
o

HighSpeed

“ Config

't

Short
press

Multi-devices ranging mode

Detailed information for these configurations is given in the VL53L0X datasheet.

DoclD029187 Rev 1

As explained in the previous section, after a press and release of the black reset button on
the STM32 Nucleo board, a ranging measurement is enable on the VL53L0X located in the
center of the expansion board.

From this state a long press, more than 2s, on the blue button of the STM32 Nucleo board
enable the “bar graph” mode.

To enable this mode, press the blue button on the STM32 Nucleo board and when “rb”
message is displayed, release the blue button. (“~b” for release button)

S74
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Figure 20. Released button display

Indicates that the blue button has to be
released.

When the blue button is released below message is displayed

Figure 21. Bargraph display

Indicates that a range measurement will
be displayed through bargraph.

This mode uses the three VL53L0X devices.

Each VL53L0X uses a digit and the number of bars displayed on each digit depends of the
distance between each VL53L0X and the object detected (see Figure 22).

Figure 22. Simple gesture feature displayed

Right
Satellite

Indicates that no object is detected in front
of the three VL53L0X sensors

Indicates that an object detected at less
than 10cm in front of the three VL53L0X
sensors

Indicates that an object detected between
10 and 30cm in front of the three VL53L0X
sensors

Indicates that an object detected at more
than 30cm in front of the three VL53L0X
sensors

3

DoclD029187 Rev 1 17/49




X-CUBE-53L0A1 installation UM2046

The multi-devices ranging mode supports three configurations:
e LongRange

e  HighSpeed

e  HighAccuracy

Each time the blue button on the STM32 Nucleo board is pressed for a short time, the
configuration is modified as described in Figure 23.

When the blue button is released range mode indicator is displayed during a few seconds
before the range measurement is displayed.

Figure 23. Multi-devices ranging mode sequence

ﬁ RESET
_i_

= Ranging
LongRange

HighAccuracy

18/49 DoclD029187 Rev 1
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Figure 24 summarizes all possible ways to go from one state to another state using the blue
button on the STM32 Nucleo board.

Figure 24. Ranging mode sequencer

=

ﬁ RESET
. !
(|

Start
up

Config
Init

—

Ranging
LongRange
o

press |

Config
Init

Ranging
HighSpeed

. =

=

Short
press

Config
Init

Ranging
HighAccuracy

Long press _ Release
>2s
Release Long press
o 2 o [ e
>2s
Long press o Release
>2s
Release N Long press
I
_& . 1) |-I=.
>2s
Long press - Release
>2s
Release Long press
Al - Ll
.. - |1 -
>2s

Simple gesture

- LongRarlge

u

* Short
L1 " press

. =

Simple gesture
HighSpeed

Short
press

g

By

Config
Init

Simple gesture
HighAccuracy
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5.2.3

20/49

Data logging

Key ranging parameters can be outputted from STM32 Nucleo to the PC through serial com
over USB using any terminal emulator program supporting serial connections like Tera
Term, Putty, etc.

For example, Tera Term utility can be downloaded @ http:/logmett.com/tera-term-the-
latest-version

e Inthe Device Manager window get the COM number of the STMicroelectronics STLink
Virtual COM port used by the STM32 Nucleo board.

Figure 25. STMicroelectronics STLink Virtual COM port
7 2 = | =] 23

File Action View Help

&= | T HE| &

b L"’;-,_, Human Interface Devices -
g IDE ATAJATAPI controllers
>% Imaging devices

s I Keyboards

> --ﬂ Mice and other pointing devices

> - Monitors

> -F Metwork adapters

- I Portable Devices

475 Ports (COM & LPT)

. LT STMicroelectronics STLink Virtual COM Pofll (COME)
>-D Processors .
s[4 Security Devices

- % Sound, video and game controllers -

.

m

e  Open the Tera Term software

Figure 26. Tera Term icon

el
\era lerm

e  Close the “New connection” window or tick Serial, then chose the right COM port and

press OK

3
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Figure 27. Tera Term new connection window.

Y Tera Term - [disconnected] VT |= (B &

File Edit 5§ Tera Term: New connecticn

@ TCPHIP Host: myhost.example.com

¥| History

Service: O Telnet TCP portif: 22

@ 55H SSH wversion: |SSH2 v|

Other ———————
Protocol: |UNSPEC v|

Serial COMB: STMicroelectronics STLink Virl

[ 0K l | Cancel | | Help |

¢ In the Setup menu select “Terminal”, then set it as below and click on “OK”

Figure 28. Terminal set up

-
I i Tera Term - [disconnected] VT

| File Edit | Setup | Control Window Help

.

Window...
Font...
Keyboard...
Senal port...
Proxy... .
SSH...
SSH Authentication...
COLN Em e R

G

Tera Term: Terminal setup

Terminal size New-line ]
| ok |
202 X 36 Receive: (aUTO ~| —
Y| Term size = win size Transmit: |CH .,| ‘ﬂ|
Auto window resize
‘ Help |
Terminal ID: |VT100 ~ Local echo -
Answerback: Auto switch [VT<->TEK]
Coding [receive] Coding [transmit]
UTF8  ~| UTF8  ~|
locale: american CodePage: 65001

3
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22/49

In the Setup menu select “Serial port”, then set it as below, the Port parameter has to
be filled with the STMicroelectronics STLink Virtual Com port (ex: Com6 - Figure 25)
and click on “OK”

Figure 29. Serial port set up
& Tera Term - [disconnected] VT =-

[ File Edit [ Setup | Contral  Window ;-Ie!p
Terminal...

Window...

Font...

Keyboard...

Serial port..

Proxy...

SSH...

SSH Authentication...

CCLY Cmmemm il

Baud rate: 115200 -

Data: |B hit v| ‘ Cancel ‘

Parity: none -

Stop: 1 bit - Help
Flow control: noneg -

Transmit delay

0 msecichar msecfline

The data logging is now enabled with the format given in Figure 30.

VL53LOX ID: 0 for left satellite, 1 for expansion board (center), 2 for right satellite.

Time stamp in pysec: Time when ranging measuremt is returned by the VL53L0X
API.

RangeStatus returned by VL55L0X API: Typical values are (refer to UM2039 API
user manual for more details):

- 0: Range Valid
- 1: Sigma fail

- 2: Signal fail

- 3: Min range fail
- 4: Phase fall

RangeMillimeter: Distance in mm returned by VL53L0X API (only valid if
RangeStatus = 0).

Signal rate: Return rate in Mcps coded as 16.16 fixed-point value.
- Divide the integer value by 65536.0 to get the floating point value (in Mcps).
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3

Figure 30. Data logging format

Ranging mode; VL33L0X on expansion board

4. COMG - Tera Term VT

File Edit Setup Control Window Help

-1868585413 .8, 152064
1868548413 .0, 153688
1868575412 .8, . 158016
-1868618412 .8, .151848
1868645412 .8, . 143872
.1868688413 .8, . 144896
1868715413 .8, 144384
1868758412 .9, 151848
1868785412 .6, 148288
18688280413 .8, , 145928
-1868855413 .8, 149504
AAGRRTA413 . A 158816

WLA3LOX ID Range Signal
1: Expansion board status Rate

Time Range
| stamp M illirmet er

Multi-device ranging mode; VL33L0X on expansion
board, on right and on left satellites

=1 L Lo nEanay P

& COM®E - Tera Term VT

File Edit Setup Control Window Help

D ACTIOOTNAG A DCLC A4 74104
o Leftaaiaie O B.45824710.0,264,252416
B are 145858710, 0. 243, 336896
Z Right satellite E'EEEEEE?E"E?E’EEEE%E
EF e Ed S W W AL e S PRI

1,.45961789.0.246 .347136
2,45995709,.0,256,.398848
0.46030787.0.264,.261120

1,46064709.0,.239,.344576
2,.46098709.0,259,397312
9.461337108,.0,260,258048
1,.46167709.0,.243,346624
2,.46201789.0.262.391680
0,46236709.0.,.262,.265216
1,.462780787.0,242,356352

A i (4 ] (40 ] _ ] .
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5.3 “GestureDetect” demonstration

e Drag and drop the “VL53L0X_GestureDetect_yyyy.bin” file, corresponding to the
STM32 Nucleo board that you are using NUCLEO-F401RE or a NUCLEO-L476RG

board.
Figure 31. VL53L0X GestureDetect demonstration installation - step 4

/\

* o MNUCLEO (E:) VL53L0X GestureDetect_yyyy.bin
Drag and drop

Press the black reset button on the STM32 Nucleo board and release it, L i

14
the Nucleo pack is now running in “standalone” mode, meaning no PC is reqdifed to control
the Nucleo pack, USB connection is only used to power the Nucleo pack.

e When the black reset button is released, the following messages are displayed one
after the other for a few seconds and then the VL53L0X located in the center of the
expansion board starts in ranging mode:

Figure 32. initial step and ranging mode

Few second messages

{ for VL53LOX device

-

53l

i L
Indicates that the 3 VL53L0X devices are
detected:

v for the left satellite
LEr r for « center » on the expansion board

r for the right satellite

. .

Ranging mode

Indicates thats the result of the measurement

_ _ _ will come from the VL53L0X located in the
C center of the expansion board and there is no
object detected at less than 2 m in front of it.

Indicates that an object is detected at
123cm from the VL53L0X sensor on the
expansion board

3
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The GestureDetect VL53L0X standalone demonstration shows several features, range,
swipe and tap detections.

The following sections describe the three gesture detection, TAP_1, SWIPE_1 and
DIRSWIPE_1 modes, Figure 33 shows how to switch from one mode to another.

For ranging, TAP_1 and SWIPE_1 modes: The VL53L0X located in the center of the
expansion board is used.

For DIRSWIPE_1 mode, theVL53L0X on the right and left satellites are used.

Note: For more details about how these gesture detection algorithms are implemented, please
refer to the ToF Gesture library Doxygen documentation (in Documentations directory).

3
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Figure 33. “GestureDetect” demonstration flow

RESET
]_ong press - Release
3 [
>2s
DIRSWIPE_1
F ] - L SU—
Short press -
SWIPE_1| Long press Release -
- =P —
F Ll - LF SUM—™
T Short press o
: Release Long press
>2s
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5.3.1 GestureDetect TAP_1 mode

Single Tap mode (Figure 34):
e Move your hand (flat) vertically (assuming sensor is tar-getting vertical direction) at a
natural speed from a far distance to a close distance.

¢ Note that hand can either stay at close distance or be removed (vertically or
horizontally) before another TAP can be done & detected.

e TAP can even be done with a single finger

Figure 34. TAP_1 single tap mode display

5.3.2 GestureDetect SWIPE_1 mode

Single swipe mode, if you move your hand from left to right or from right to left in front of the
VL53L0X on the expansion board (center) the display changes as shown in Figure 35.

Figure 35. SWIPE_1 single swipe mode display

5.3.3 GestureDetect DIRSWIPE_1 mode (Single directional swipe)
In this mode the left and right VL53LOX satellites are used.

At a distance more than 15¢cm, passing your hand over the VL53L0X devices in a circular
motion as shown in Figure 36, Figure 37 the message as shown in Figure 36, Figure 37 are
successively displayed (to mimic book page turning).

3
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Figure 36. Hand movement, circles to right

o ¥
=i F‘ _‘3.“.'.’

i
B I
P i

SR e s
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Figure 37. Hand movement, circles to left

5.4 IDE installation

Pre-configured project are available for:

e Keil: hitp://www.keil.com/

o |AR: https://www.iar.com/

e  STM32 Workbench (Eclipse-based): http://www.openstm32.org/HomePage

SIKEL AR )

3
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5.5

30/49

The remainder of this section focuses on the STM32 Workbench (SW4STM32) as it is free
and full featured (no code limit).

Warning: Compiling the projects with all features, including data
logging, exceeds the 32kB limit of the free editions on Keil
and IAR.

Install STM32 Workbench

e  Go to: http://www.openstm32.org/System+Workbench+for+STM32
e Login or register
e  Follow the install procedure at:

http.//www.openstm32.org/Installing+System+Workbench+for+STM32+with+installer?
structure=Documentation

—  Select workbench for STM32 installer (Windows 7 64 bits):
install_sw4stm32_win_64bits-v1.X.exe, the latest available version.

— JAVARE is needed, user will be redirected to the Oracle JAVA website

e  The architecture version for System Workbench for STM32 must be identical to the
Java architecture version ( example: STW4STM32 64bits only works with JavaRE 7
(and upper) 64bits)

Start STM32 System Workbench

Figure 38. STM32 System Workbench icon

System
Woaorkben...

3
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5.6

Import a project in STM32 Workbench

Import the project as described in Figure 39.

Figure 39. Import a project in STM32 System Workbench

E; Source Refactor Mavigate Search Project Run W

[E=]

Mew Alt+ShiftsM » ° '_-ﬁ
OpenFile... -
Select
o P M|
o%e L Create new projects from an archive file or directory. H
Close All Ctrl+ Shift+W
Cave Cirl+S Select an import source:
ype filter teat
Save As... 3 :
] I Existing Projects into Workspace -
Save All Ctrl+Shift+5 it syrTenT
Rewvert (03 Preferences
= CiCes
Move... & Cvs
(= Gat
Rename... (= Install
Refresh Fs [ Remote Systems E
. S &= RPM 0
Convert Line Delimiters To » (= Run/Debug
) = SN
Print... Ctrl+P Tasks
2 Team
Switch Worksp k » Tracing
Restart =
i Import @
Import Projects T =
Select & directory to search for exsting Eclipse progects.

@ Select root directon:

Ana
i

- 45T
| STrA3ZF400 RE-Mucleo |

sion_VLSILOK_V1.0.0-RC2

ithSatellites

®

Select archive file:
Prejects: o
[ Select root drectory of the projects to
< 4 STMEZ2CubeExp
b _htmresc
Dacuwrmentati
|. Drivers
: Middlewares
# |, Projects
&l Mt
Options Applicat
. & | Examples
Search for nested projects - VLS3LO;
[} Copy projects into workspace + | Rangi
["] Hide projects that already exist in the worksp . Bi
'Waorking sets Ine
] Add project to working sets -
. Sre
Fidzrs STH3F40 IRE-Nuden
B | Make New Folder |
@ | <Back e

@

e
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5.7 Compile a project in STM32 Workbench

Compile the project as described in Figure 40.

Figure 40. Compile a project in STM32 System Workbench
(@) Build the project

Eile Edit Source Refactar Mavigate Search Project Run Window Help

- _Im.u.é‘aémvaﬁ-_cfve’-é@-ﬁvo-gzv%vna&-a'v; e o GRATIE S cR R

[t Project Explorer 32 . *'_3.,| ¢ T ° 0 | [@minec 2
(5 RangingAndALS_Nue ; coen e e
= RangingAndALS_Muc!
5 RangingWithSatellit
(5 RangingWithSatellites
=5 RangingWithSatellites]
(=5 VLS3L0_BspTest_Fd0l
G5 VLS3L0_BspTest 1053
(5 VL53L0_BspTest_L4T6
5% VL53L0_GestureDetec

int main(void)
{

* USER CODE BEGIN 1 */

int ExitWithLongPress;
RangingCenfig_e RangingConfig = LONG_RANGE;
DemoMode_e DemoMode = RANGE VALUE;
int UseSensorsMask = 1<<XNUCLEOSIL@AI_DEV CENTER;
USER CODE END 1 =/

=5 VLS3L0_GestureDetectlilill_F401 i . .

5 VL53L0_UBSerComm 01 e L ittt ettt

EI'-T7 VLS3L0_UBSerComm_j853 * Reset © peripherals, Initializes the Flash interface and the Systick. */
HAL_Init();

2 VL53L0_UBSerComm,
- (

* Configure the sy
SystemClock_Config();

VL53L0X_Ranging_F401
%, binanes

-wiauies | Select a loaded projet |::
4 i Application Nt gpyeral projects can

]

* Initialize all configure

=, SWASTH .
. qu,« be loaded at the same time ks B Console 52 .
|l mai| in Eclipse T Build Console [VLS3LOX_Ranging_F401] Binary is generated
- g sterlszrE T inished building target: VLS3LOX_Ranging F4ol.elf’
[6 stm32fdsey_itc e
. & Debug make =-=no-print-directory post-build
I ‘Generating binary and Printing size information:’
(& Drivers arm-none-eabi-objcopy -0 binary "VL53LeX_Ranging Fa@l.elf] "VL53L8X_Ranging Fa@l.bin"
(= Release arm-none-eabi-size "VLS3LeX Ranging F481.elf"
‘i STM32FA01RETx_FLASH.Id text data bss dec hex filename
| VL53L0_Ranging_F401 Debug.launch 49588 1588 2236 53396  d@94 VLS3LeX_Ranging F4el.elf

|5 VL53L0_Ranging_F401 Releaselaunch
(5 VLS3LOX Ranging_L476 09:26:07 Build Finished (took 3.75ms)
25 VLS3L0X_RangingWithInterruptPatch_F401

E) L L3 4 n

3
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Flash the STM32 Nucleo board with STM32 Workbench
The procedure to flash the STM32 Nucleo board is described in Figure 41.

5.8

Figure 41. Flash the STM32 Nucleo board with STM32 System Workbench

The first time, select and launch the « run » configuration provided with the project ‘

mcu ce & [RangingAndALS_Nucleol476

* Reset un As

S Run Configurations
@ Create, ge, and run fig i p
@v#v‘)v_v@v&t}.",'v o7 @
ine 2 v L53L0_Ranging_F401 Debug X[ B3~ Name: VL53L0_Ranging_F401 Debug
vorn \:. VL53L0_GestureDetect_F401 type fifter text T WDebugge} = Swrlup; = Suur(e. »
- . VL53L0_GestureDetect_L476 Debug - .
+int main(wg a4 I Acb STM32 Debugging ) e
{ (W) VL53L0_Ranging_L476 Debug & GestureDetectl MucleoF401 C/C++ Application: L
< GestureDetect] NucleoF401 & RangingAndALS_NucleoF401 Debug/VLS3L0X_Ranging_F4 | Search Project... Browse...
/* USER ¢ o & RangingAndALS_Nucleol053 Proiect:
int Exiti & 6 VLS3L0X_RangingWithinterruptPatch_F401 Debug & RangingAndALS_Nucleol476 roject ]
ganz‘ﬁcc o 7 VL53L0_GestureDetectFull_F401 © RangingWithSatellites_NucleoF401 VLBLRX Ranging F40L |_Browse.. |
emoMode | & RangingWithSatellites Nucleol053|= Build (if required) before launching
int ';'fesﬁ & [ STM32L476RG_NUCLEO.elf & RangingWithSateliites_NucleoL476 ] )
© UsER € & W9 RangingWithSatellites_Nucleol476 © STM32L476RG_NUCLEO.eif Build configuration: | Debug 7

& VL53L0_GestureDetect_F40L
& VL53L0_GestureDetect_L476 Debug
& VLS3L0_GestureDetect_L476 Releas

Disable auto build
Configure Workspace Settings...

Enable auto build
@ Use workspace settings

HALJn@ Run Configurations... | EE———— |‘-, VL53L0_Ranging_F401 Debug @

= config Organize Favorites... & VL53L0_Ranging_F40L Relegse
€ & VLS3L0_Ranging_L476 Debu
& VL53L0_Ranging L476 Release

« m »

Filter matched 23 of 26 items

Next times, only click on the « Run green » button, this compiles the project and
flash the new code

S C/C++ - VL53L0X_Ranging_F401/Application/User/main.c - Eclipse

File Edit Source Refactor Navigate Search Project Run Window Help @
:"jv __|§3'Q'_nm‘.k\:[§j'l53" c“v@v:@v#v()r

Demonstration starts on X-NUCLEO-53L0A1 + STM32 Nucleo boards

3
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5.9 Debug mode in STM32 Workbench

Debug mode is described in

Figure 42. Debug mode in STM32 System Workbench

Press the debug button, this launches the debugger of the previous
configuration

S C/C++ - VL53L0X_Ranging_F401/Application/User/main.c - Eclipse
File Edit Source Refactor Navigate Search Project Run Window ﬂ@

:-?v |’§}V%'um\@\m'6_-' 6-:v(yv:@v#70v

This opens the Debug perspective in Eclipse, program starts and breaks
at main()

File Edit Source Refsctor Nmigate Search Project Run Window Help

L R = e O A S R S L s
5 Debug & gl T=n % Breskpoints 11 = 0 iR
a [ VLSILON_Ranging F401.e - XRPFEw R :
4 o Thread #1 (Suspended : Breakpoint) W o maing [line $51] P
= main) at main.eT00 08004238 b

Wl openocd
Wl G iR/ SystemWorkbench pluging/fradh mou. extermalteols. arm-none.wand2 1.7 02016021,
Mo details to display for the cument selection,

& mainc | [ X-NUCLEO-S3L0AL.c = n = Dhsssembly [

Enter location here - i () 03 ot
adeval movs r3, m

8 strb r3, [r7, #15]

Demcticde_e DemoMode = RANGE_VALUE;

wovs £3, 19

strb r3, [r7, #14]

int UseSensorsMask = L<<XNUCLEOSILOAL

Ny madn(vold)
{

int ExitWithlongPressy
7 RangingConfig e RangingConfig = LONG_RANGE;
Deachicde_e DemoMode = RANGE VALLE;
int UseSensorsMask = L<<XMUCLECSILMAI DEV CENTER;
* USER CODE EMD 1 ° HAL_Init{);
bl exseeazfe <HAL Init:
SystesClock_Config();
bl BxEBRRI2B <SystesClock Configs
MX_GPI0_Init(};
bl @x@tdadcd <MX_GPI0_Init»
TimeStasp_Init();
bl GxBOG9EdS <TimeStamp_Inits
XMUCLEDSILOAL_TInit();
bl exseesdfc <XMUCLEOSIL@AL Init:

HA.Iq]rnn:)‘, o

SystesClock_Configl);

usrt_printf(kelcosaMzg);

MX_GPIO_Init(}; a:  ldr re, [pec, ®176) 3 (exEB@a3c < -
m 5 “ i B

2 Conscle £ - xE EEE =9 --=01
WLS3L0_Ranging F401 Debug [Ach STM3? Debugging] C/A SystemWerkbench/plugne/fr.ach meu.etemalicols.arm-nonewind2_1.7.0. 2016021 21820 teols/compiler bin/arrn- bi-gdb (7.10.1.20151217)

The below buttons can be used to go next, step into, add breakpoints, etc ...

% OIS G,

3
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5.10

5.10.1

3

Browse the code in STM32 Workbench

It is very convenient to discover VL53L0X API code within Eclipse using following shortcuts:

Put the mouse cursor on any functions and do: CTRL + “mouse left click”

This opens the file containing the function implementation

Pres: ALT + “keyboard left arrow”

To go back (up) to previous file location (undo)

Press: CTRL + ALT + H
To open “Call hierarchy tree”: all functions calling the selected function

RangingWithSatellites code review

Figure 43 shows where to find in the STM32Cube software the different folders linked to the
RangingWithSatellites code.

Figure 43. Folders linked to RangingWithSatellites code

Decumentation
o Dirrvers
4 || BSP

4 | Components

VLS3LOX API Common
\‘ vi53M0x
Nucleo/STM32 Hardware STM32Fde-Mucleo
Abstraction Layer ‘_"{ STM32Ldxx_Nucleo
X-NUCLEQ-53L0A1
X-NUCLEO-53L0A1 / CMSIS

expansion board API . )l STM32F&sox_HAL_Driver
STM32 L0 HAL Driver
Middlewares
4 Projects
4 ) Multi
Applications
4 | Exarnples
4 0 VLS3L0X

4 RangingWith5atellites

Binary
EWARM
Inc
MDK-ARM

J SWASTME2

Figure 44 to Figure 47 detail the RangingWithSatellites code.
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Figure 44. RangingWithSatellites code - 1

Thisfile is located in each project “inc” directory and does ~
the link towards the targeted CPU : F401 or L476. This #include "stm32xxx hal.h"
allows to share the same main.c file with all boards... -
The X-NUCLED-53L0A1 Expansion Board APl located in /* USER CODE BEGIN Includes */
Drivers/BSPIX-NUCLEQ-53L0A1 #include <string.h> .
#include "X-NUCLEO-53L8Al1.h
The VL53L0X API located in #include "v15318x_api.h”
Drivers/BSP/ComponentsivI5310x #include <limits.h> J
4 ™y
Key global variables to manage the various modes of the demo
= typedef enum {
LONG_RANGE =8, /*!< Long range mode */
HIGH SPEED =1, /*!< High speed mode */
HIGH_ACCURACY = 2, /*!< High accuracy mode */
} RangingConfig_e;
char *RangingConfigTxt[3] = {"LR", "HS", "HA"};
= typedef enum {
RANGE_VALUE =8, /*!< Range displayed in cm */
BAR_GRAPH =1, /*!< Range displayed as a bar graph : one bar per sensor */
} DemoMode_e;
char *DemoModeTxt[2] = {"rng", "bar"};
\ v

| The VL53LOX Ranging Measurement data structure

jow

'

* Global ranging struct

=/
VL53LeX_RangingMeasurementData_t RangingMeasurementData;

| Jinstances of the VLS3LOX device structures: one per device (see next figure)

VL53LeX_Dev_t VLS3LeXDevs[]={
{.Id=XNUCLEOS3L@AI_DEV_LEFT, .Devietter='l', .I2cHandle=8XNUCLEO53L@A1_hiZc, .I2cDevAddr=exs2},
{.Id=XNUCLEOS3LOAI_DEV CENTER, .DevLetter='c', .I2cHandle=AXNUCLEOS3L@AL hiZc, .I2cDevAddr=0x52},
{.Id=XNUCLEO53LBA1_DEV RIGHT, .DevLetter='r', .I2cHandle=&XNUCLEOS3L@Al hil2c, .I2cDevAddr=8x52},

HH
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Figure 45. RangingWithSatellites code - 2

The VL53L0X device structure definition : vi5310x_platform .h in Drivers/BSPIX-NUCLEO-53L0A1
(contains all what is needed for one sensor to range)

(e Y

* fistruct VL53L8X _Dev t
e Generic PAL device type that does link between API and platform abstraction layer

"
typedef struct {
VL53L8X _DevData_t Data; f*!< embed ST Ewok Dev data as "Data™™/
/*1< user specific field */

I2C_HandleTypeDef *I2cHandle;
uintd_t  I2cDevAddr;

|12C address will be different for each sensor

|

char Devietter;

Sensor is detected on the board

int Id; /

int Present;

int Enabled; 4—{ Sensorranging is enable |

int Ready;

uintd_t com5_‘:-'l-“?i\‘ Mew ranging sample is ready |

wintlé_t comms_speed_khz;

int LeakyRange;
int LeakyFirst;
uintd t RangeStatus;

k} VL53LeX_Dev_t;|

3
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Figure 46. RangingWithSatellites code - 3

/ -\
This function can be called at any time from main(); Typically, to check the number of sensors connected on
the board and intialze themto their final 1I2C addresses: “Present” fields of each device structure is updated.

o
* Reset all sensor then do presence detection

* All present devices are data initiated and assigned to their final I2C address
Rn'- .

int DetectSensors(int SetDisplay) {

\. B J

r N\
Each present sensor (see previous function) is initialized for ranging in single short mode and with the given
ranging configuration.

/
* Setup all detected sensors for single shot mode and setup ranging configuration

= ."-.
void SetupSingleShot(RangingConfig e rangingConfig){
4 S

' ™
‘ This implements the ranging demo state machine

Jxe
* Implement the ranging demo with all medes managed through the blu button (short and long press)
* This function implements a while loop until the blue button is pressed

n UseSensorsMask Mask of any sensors to use if not only one present
n rangingConfig Ranging configuration to be used (same for all sensors)

“
int RangeDemo(int UseSensorsMask, RangingConfig e rangingConfig){
. J

Init hardware and calls RangeDemo l

int main(void)

{

e Ranging operation for each enabled device is performed by the
VL53L0X_PerformSingleRangingMeasurement API function, called in the
RangeDemo() function.

e  The above function being blocking, multi-device ranging is sequential (not
simultaneous).

Figure 47. RangingWithSatellites code - 4

4 o ™
do{
if( nSensorToUse >1 ){
/* Multiple devices */

strcpy(StrDisplay, " B H
for( i=8; i<3; i++){
if( ! VL53LexXDevs[i].Present || (UseSensorsMask & (1<<i))==0 )
continue;

* Call All-In-One bleocking API function */
— status = VL53L8X_PerformSingleRangingMeasurement (&VL53L8XDevs[i],&RangingMeasurementData);
if( status ){
HandleError(ERR_DEMO_RANGE_MULTI);
¥

3
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5.10.2

3

GestureDetect code review

Figure 48. Folders linked to GestureDetect

) Drivers
. BSP
VL53LOX API S
; Common
\ J wi53M0x
Nucleo/STM32 Hardware | r | STM32F8sx-Mucleo
Abstraction Layer L sTM32140 Nucleo

/ X-NUCLEO-53L0A1
X-NUCLEQO-53L0A1 . CMSIS

expansion board AF] | STM32Fd_HAL_Driver

J STM32L4_HAL_Driver

. Middlewares
/ . Projects
; Multi

Gesture Detection library

. Applications
(source code)

J VL53L0X
GestureDetect
| Binary
. EWARM
J Inc
;| MDK-ARM

main.c file —» | S
J SW45TM32
. Examples

J VL53L0X

RangingWithSatellites

Figure 49 to Figure 52 detail the GestureDetect code.

DoclD029187 Rev 1

Figure 48 shows where to find in the STM32Cube software the different folders linked to the
GestureDetect code.
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Figure 49. GestureDetect code - 1

Thisfile is locatedin each project “inc” directory and does ~
the link towards the targeted CPU : F401 or L476. This #include “stm32xxx_hal.h™
allows to share the same main.c file with all boards...

/* USER CODE BEGIN Includes */
#include <string.h>
The gesture library header file K #include "X-NUCLEO-53LeAl.h"
#include "v1531@x_api.h"
A#include "tof_gestures.h”
- [ #include "tof_gestures TAP 1.h"
Eac:u%:it#;%ﬁtﬂocgmn?odule _.-[ #include "tof_gestures SWIPE_1.h"

. #include "tof_gestures_DIRSWIPE_1.h"

\_#include <limits.h> J
4 ™
The various modes of the demo |
e L Ty
/™ GESTURES : Various demo states that can be selected by a short or long press */
/™ on blue button */
. FrEEEEEREEEEEEEEE ]
enum State_t {
RANGE=8, f* Display ranging from center device (no gesture recognition more for debug) */
TAP_CENTER, f* Tap gesture detection using center device */
SWIPE_CENTER, f* Swipe gesture detection using center device */
DIRECTIONAL_SWIPE, f* Directional (left & right) swipes detection using Left and Right devices */
h
\uint32_t tof_gestures_enableDebugModuleMask; y

The VL53L0X Ranging Measurement data structure

e
* Global ranging struct

*f

VL53LeX_RangingMeasurementData_t RangingMeasurementData;

| Jinstances of the WLS3L0X device structures : one per device (see next figure)

VL53Lex_Dev_t VLS3LeXDevs[]={
{.Id=XNUCLEOS3L@AI1_DEV_LEFT, .Devietter='l", .I2cHandle=&XNUCLEOS3L@Al_hi2c, .I2cDevAddr=@x52},
{.Id=XNUCLEO53L@AI_DEV CENTER, .Devietter='c', .I2cHandle=2XNUCLEOS3LBAL_hi2c, .I2cDevAddr=ex52},
{.Id=XNUCLEO53L8AI_DEV RIGHT, .DevLetter='r’, .I2cHandle=8XNUCLEOS3L@A1_hiZc, .I2cDevAddr=ex52},

1i

3
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Figure 50. GestureDetect code - 2

The VL53L0X device structure definition : vi5310x_platform .h in Drivers/B SP/X-NUCLEO-53L0A1
(contains all what is needed for one sensor to range)

~

* @istruct VLS3LeX Dev t
Generic PAL device type that does link between API and platform abstraction layer

typedef struct {
VL53LeX_DevData_t Data; /*1< embed ST Ewok Dev data as “Data”*/
/*1< user specific field */

I2C_HandleTypeDef *I2cHandle;

uintd_t I2cDevAddr; 4—1 |2C address: will be different for each sensor

char Devietter;

int Id; /
int Present;

int Enabled; 4—{ Sensor ranging is enable ‘
int Ready;

Sensor is detected on the board

uint8_t  comms_type;

Mew ranging sample is ready |
uintlé_t comms_speed_khz;

int LeakyRange;
int LeakyFirst;
uintd t RangeStatus;

\.} VL53LeX_Dev_t;]

3
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Figure 51. GestureDetect code - 3
f N
This function can be called at any time from main): Typically, to check the number of sensors connected an
the board and initialize them to their final 12C addresses: “Present” fields of each device structure is updated
-Iln' o W
* Reset all sensor then do presence detection
* All present devices are data initiated and assigned to their final I2C address
K:.;'
int DetectSensors(int SetDisplay) {
. S
r Y
Each present sensor (see previous function) is initialized for
ranging in single short mode (default APl ranging configuration)
I
* Setup all sensors for single shot mode
./
void SetupSingleShot(){
. : : vy
This implements demao state machine
int main(void)
i
e Ranging operation for each enabled device is performed by the
VL53L0X_StartMeasurement, VL53L0OX_ GetMeasurementDataReady and
VL53L0X GetRangingMeasurementData API functions, called in the main() function.
e The above functions are not blocking, so multi-devices ranging is simultaneous.
Figure 52. GestureDetect code - 4
s R
/* wait for all enabled devices to have a measure */
nReady=8;
dof
HAL_Delay(1);
for( i=0; i<3; i++){
/* Skip devices not present or not enabled */
if( ! vLS3LexXDevs[i].Present || ! VL53L@XDevs[i].Enabled )
continue;
/* Is new sample ready ? */
/* kick off measure on enabled devices 2 status = VLS!LBX_Get::\!asur'elentDataReady(&\.’LSBLBXDe\rs[i], BNewDataReady);
for( i=0; i<3; i+#){ if( status ){
if( ! vLS3LeXDevs[i].Present || ! WLS3L@XDevs[i].Enabled ) debug_printf("VL53L0X_GetMeasurementDataReady failed on device ¥d",i);
continue; }
status = VL533L@X_StartMeasurement(&VL53L@XDevs[i]); /* Skip if new sample not ready */
if( status ){ if (NewDataReady == @)
debug_printf("VL53LeX_StartMeasurement failed on device %d",i); continue;
' /* Clear Interrupt *
} VL53L8XDevs [£]. Ready=0; 3 ;toil;s = VLSBLB)(I_(le!rInt:rruptMask(R\.’LSJLBXDcvs[i], @);
/* Otherwise, get new sample data and store
status = VL53L@X_GetRangingMeasurementData(8VL53LeXDevs[i], 8RangingMeasurementData);
if( status ){
debug_printf("VL53L0X_GetRangingMeasurementData failed on device %d",i);
J
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6 VL53L0X software graphical user interface (GUI)

6.1 Installation of the VL53L0X PC software graphical user
interface (GUI)

The GUI shows, on the PC screen, the result of a range measurement and allows the user
to discover and test the different VL53L0X settings.

Caution:  As soon as the PC software runs, the VL53L0X expansion board display the message
shown in Figure 53 and values are only visible on the PC screen.

Figure 53. Message displayed when GUI is in use

Indicates that a link is etablished and the
;' GUI controls the VL53L0X on the
expansion board (1 = center)

To install the PC graphical user interface:
e  Search for STSW-IMGO006 on www.st.com.
e  Click on “STSW-IMGO006.

Figure 54. Installation of the VL53L0X PC software GUI - step 1

PROXIMITY SENSORS SOF TWARE

Part Number 4 Manufacturer Description
ST Windows Graphical User Interface (GUI) for VL53L0X evaluation packs. Works with
STSW-IMG006 I P-NUCLEQ-53L0AT

. Click on “Get software”.

Figure 55. Installation of the VL53L0X PC software GUI - step 2

GET SOFTWARE

Part Number 4 Software Version Marketing Status Supplier Order from ST

STSW-IMG00 1.0.0 Actve T [

e  Accept license agreement.

e Then “Save” and “Run” VL53L0X_setup.exe, icon “VL53L0OX” is installed on the user
desktop space.

3
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Figure 56. VL53L0X icon

VLS3L0X

e  Connect STM32 Nucleo pack to an USB PC port.
e  Start PC graphic user interface by clicking “VL53L0X” icon.
e  Click on the Start button to start the device.

Note: The first time, GUI will program STM32 Nucleo board with FW needed to enable
communication between the GUI and the STM32 Nucleo board (this could take few
seconds).

Figure 57. Starting the device

a.-
VL53L0X

Ranging | Calibration | Data Log | About

Signal Strength (Power)

Messwement

Range{em): 0

Range Measurement (ToF)

COM Ports |

Signal Strength (Powen)

Range(em): 85

Range Measurement (ToF)

Stop COM Ports | = | [ Reset Comms | Baud Rate [ 450800 =)

e  Values are now displayed on the PC screen.

3

44/49 DoclD029187 Rev 1




UM2046 VL53L0X software graphical user interface (GUI)

Detailed information to discover and test the different VL53L0X settings are given in the Sw
user manual accessible from the “About” tab of the GUI.

Figure 58. GUI Software user manual

\/

530X

|| Ranging | Calibration | Data Log)| About

Device Name : VL53L0X

Application Rev : 1.0.0.4445

Device Product Type: 238

Device Rev : 11

APl Version ; 1.1.184357
Nucleo Board Serial : 0673FF535651727067072039
ST Link : 2239

Board ID : Ox0433

Vendor: 0x0483

ProductID: 0x374b

©2015 STMicroelectronics

SW User Manual|

' J

3
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7

71

VLS53L0X API

Software package containing:

e  The VL53L0X API source code

e  Examples running on the PC connected to the X-NUCLEO-53L0A1 and STM32 Nucleo
pack.

Starting from this software package user can:

e  Discover VL53L0OX API
—  Browse the code.
— read Doxygen documentation.

e  Run simple .exe programs on the PC to do ranging from the VL53L0X.

Installation

To install the VL53L0X API:

e If not already done, install STSW-LINKOO9 and STSW-LINKOO7 (see Chapter 4:
VL53L0OX Nucleo pack software installation).

. Search for STSW-IMG005 on www.st.com.
° Click on STSW-IMGO005.

Figure 59. Installation of the VL53L0X API - step 1

Tools and Software

ECOSYSTEMS EMBEDDED SOFTWARE EVALUATION TOOLS

PROXIMITY SENSORS SOFTWARE

Part Number 4 Manufacturer Description

I STSW-IMG005 ST WLE3LOX API (Application Programming Interface and documentation)

. Click on “Get software”.

Figure 60. Installation of the VL53L0X API - step 2

GET SOFTWARE

Part Number 4 Software Version Marketing Status Supplier Order from ST

STSW-IMG005 1.0.0 Active ST
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e  Accept license agreement.
e  Unzip the package
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Figure 61. VL53L0X API folders
4 N
- A ,,JI care

F.‘_JI inc
| VL53LOX APl source code
___,_.JI STC {coreand platfonm)

—d .,-J platform
____J' inc
,,JI src Y,
y ‘_’J' ApiExample It
H> | examples

- Firmware -
.---JI Examples running on the PC
) (with Nucleo pack connected)
— || object

_[:},.J serial_comms_includes _~

..--JI doc -a— APl Doxygen documentation

7.2 Running an example

The package contains several pre-compiled examples in APIExample\examples directory,
to run an example double-click on the vI53I0x_yyyyyyy exe you want to run.

The source code of these examples are provided in APIExample\examples\src directory.

It is possible to (re) build the .exe programs by double-clicking on the .bat files. This requires
gcc compiler (https://gcc.gnu.org/) to be installed on the PC and available in the PATH.

3
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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. 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.

© 2016 STMicroelectronics — All rights reserved
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