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VL6180X explorer kit (EVALKIT-VL6180X) software installation

Introduction

This document provides detailed firmware installation guidelines for a standalone
demonstration, a PC graphical user interface (GUI) and an application programming
interface (API) for the use of VL6180X explorer kit (EVALKIT-VL6180X). This explorer kit
consists of the VL6180X plug-in board and the STM32 F401RE Nucleo board. This product
is part of STMicroelectronics offering for demonstration and development tools designed
around the VL6180X, 3-in-1 proximity, gesture and ALS sensor, based on ST patented

FlightSense™ technology.

Figure 1. EVALKIT-VL6180X
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Table 1. Ordering information

Ordering code

Description

EVALKIT-VL6180X

VL6180X plug-in board and STM32 F401RE Nucleo board
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UM1796 Getting started
1 Getting started
1.1 Document references
Table 2. Document references
Description DoclID
Data brief - VL6180X plug-in and STM32F401 Nucleo board evaluation kit| DoclD026599
Datasheet - VL6180X proximity and ambient light sensing (ALS) module DoclD026171
AN4545: application note: Getting started - VL6180X basic ranging DoclD026571
AN4466 application note: VL6180X cover glass selection DoclD026155
AN4478 application note: Using multiple VL6180Xs in a single design DoclD026250
1.2 Hardware description

3

The VL6180X plug-in is a board for use with most of the Arduino compatible connectors.

With its companion software package, it is particularly well suited for STM32 Nucleo boards.
To function in a nominal way, the VL6180X must be connected to the STM32 Nucleo board

as shown in Figure 2. and Figure 3

Figure 2. VL6180X plug-in connected to STM32 Nucleo board
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Figure 3. VL6180X plug-in connected to STM32 Nucleo board
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The interconnection between STM32 Nucleo board and VL6180X plug-in is optimal with
NUCLEO-F401RE.

The NUCLEO-F401RE is connected to the PC via a cable ended by a mini USB connector.

EVALKIT-VL6180X demonstration software installation

ST delivers a software suite allowing the user to discover, through a standalone
demonstration and a PC graphical user interface (GUI), the VL6180X ranging and ambient
light sensing (ALS) features.

Demonstration software suite

The demonstration software suite is available at the bottom of the page of the EVALKIT-
VL6180X htip./www.st.com/web/en/catalog/tools/PF260896. (see Figure 4).

This software suite is consisting of:

. STSW-LINKO008, Windows vista , 7 and 8 driver for STM32 F401RE Nucleo board. This
driver must be first installed.

e STSW-LINK007, STM32 F401RE Nucleo board communication driver with PC.
When STSW-LINK008 and STSW-LINKQOO7 firmware’s are installed the STM32
F401RE Nucleo board is configured and ready to use with a PC.

e  STSW-IMG-001, binary code to be downloaded into STM32 F401RE microcontroller in
order to enable the EVALKIT-VL6180X standalone demonstration, showing on the
display the result of a range or an ALS measurement. This stand-alone demonstration
will start each time the USB cable is plugged between the EVALKIT-VL6180X and the
PC.

In standalone demonstration mode, the USB cable is only used to supply the EVALKIT-
VL6180X, no data are transferred on DP and DN.

DoclD026604 Rev 2 ‘Yl




UM1796 Getting started
e  STSW-IMG002, this executable enables the graphical user interface (GUI) on the PC.
The GUI shows, on the PC screen, the result of a range or an ALS measurement and
allows the user to discover and test the different VL6180X settings.
Note: When the GUI is in use the display of the EVALKIT-VL6180X is disabled.

Figure 4. EVALKIT-VL6180X web page on st.com

Design Resources
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Technical Documentation

Description

- DB2370: VL6180X explorer kit, complete solut

Description
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STM32 F401RE driver and upgrade firmware installation

STSW-LINKO008: Windows USB driver installation
e In EVALKIT-VL6180X page select STSW-LINK008

Figure 5. NUCLEO-F401RE Windows USB driver installation - step 1

Technical Documentation

Description Version Size

- DB?SE’_(}.' ! omplete solution with STM32 F401RE nucleo board and 30 475 KB
Description Version Size

= UM1796: VL6180X expiorer expansion board with NUCLEO-F401RE board 11 2655 KB

Related Tools and Software
Part Number Description
L 0X Ex e
E rer ki

e  Then Click on “Download”

Figure 6. NUCLEO-F401RE Windows USB driver installation - step 2
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Following windows: From stsw-link008.zip, by unpacking the .zip file and running
stlink_winusb_install.bat. This will install the necessary USB drivers to allow
communications between the Nucleo board and the PC.

Figure 7. NUCLEO-F401RE Windows USB driver installation - step 3

¥ dpinst x86.exe 08 Application 540 KB
2 stlink_dbg_winusb.inf 4 KB
Shim—EP 3KB
stlink_winusb_install.bat 1KB
1KB
~# stlinkdbgwinush_64.cat 9 KB
4 stlinkdbgwinusb_@6.cat 9KE
=4 stlinkvep_6é.cat 9KB
4 stlinkvep_@6.cat 9KE
B Astsw-link00B (1).zip\ ol )
Fichier Edition Affichage Favoris Outils Aide
=
L] - v g = ® 1
Ajouter Extraire Tester Copier ¢placer  Supprimer Informations
33| -
Nom Taille Compressé  Modifié le Créle Accédé le Attributs
[EE] stlink_winusb_uninstall. bat 234 130 2013-12-1208:16 [
Astlinkvep x@6.cat 8956 5719 2013-12-1014:09 R
A stlinkvep_6d.cat 8956 5718 2013-12-1014:08 R
A stlinkdbgwinusb,_x86.cat 8970 5728 2013-12-1014:08 R
- 7 stlinkdbgwinusb_x64.cat 8970 5728 2013-12-1014:08 R
& stlink_VCP.inf 2167 940 2013-12-10 14:08 R
& stlink_dbg_winusb.inf 3360 1181 2013-12-1014:08 R
link_winush_install.bat 114 94 2013-05-151533 R
pinst_amd6d.exe 680 440 253507 2010-02-08 21:36 R
[T dpinst_»36.exe 552328 239022 2010-02-08 20:59 R
7 i v
1 objet(s) sélectionné(s) 234 21 2013-12-1208:16
\

Plug a USB cable between the PC and NUCLEO-F401RE board. Allow the board
driver installations to complete before proceeding.

STSW-LINKO007: NUCLEO-F401RE communication driver with the PC
In EVALKIT-VL6180X page select STSW-LINKOO7

Figure 8. Nucleo-F401RE communication driver with PC installation - step 1

Design Resources
Quick Links | Product Specifications

Technical Documentation

Description

Description

Related Tools and Software

Part Number

=

- DE?J?? L6180X expiorer kit, co

Description

= UM1796: VL6180X explorer expansion board with NUCLEO-F401RE board

Version Size
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Following windows: Click on “Download”

Figure 9. Nucleo-F401RE communication driver with PC installation - step 2
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Following windows: From stsw-link007.zip by unpacking .zip file and running ST-
LinkUpgrade.exe. Press 'device connect' in the application. Then press 'YES’ to
upgrade the communication driver with the PC with the last version.

Figure 10. Nucleo-F401RE communication driver with PC installation - step 3
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UM1796 Getting started

1.3.3 Installation of the VL6180X standalone demonstration
Note: If not already done, plug VL6180X plug-in on STM32 F401RE Nucleo board

To install VL6180X standalone demonstration
e In EVALKIT-VL6180X page select STSW-IMGO001

Figure 11. VL6180X standalone demonstration installation - step 1

Design Resources
Quick Links [ Product Specifications [=]

Technical Documentation

Description Version Size

- DB2370: VLG180X explorer kit, complete solut th STM32 F401RE nucleo board and 30 475 KB
Description Version Size

b UM7T796: VLG180X explorer expansion board with NUCLEO-F401RE board 11 2655 KB

Related Tools and Software

Part Number Description

o  Following windows click on “Download” then save it

_Figure 12. VL6180X standalone demonstration installation - step 2

Quick View  Design Resources

STSW-IMGOO1 Firmware for VL6180X Explorer shield with STM32 F401RE Nucleo board
@ Froposa

Online Support

Featured Products

Design Resources

Get Software

Featured Videos All
s+ Getting started with
3.4 VLE180X explorer kit

STSW-AMGD01 10 Proposal

(*) Suggested Resale Price per unit (USD) for BUDGETARY USE ONLY. For quotes, prices in Jocal currency, please contact your focal ST Sales Office or our

e then drag and drop the “.bin” file to Nucleo

Figure 13. VL6180X standalone demonstration installation - step 4

s N\

=naeE  Drag and drop

| VLB180X_API_v0100_1_MUCLEO_F401RE.bin  08/01/2015 10:30 BIN File 40 KB
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The explorer kit is now running in “standalone” mode, meaning no PC is required to control

the explorer kit, USB connection is only used to power the explorer kit.

The switch SW1 can be changed on the fly.

e  When running in Standalone mode, the SW1 switch on the VL6180X plug-in selects the

value displayed on the 4-digit display, see Figure 14.

— If switch is on “range”, the distance detected between VL6180X and the nearest

object is displayed in mm.

—  If switch is on “ALS”, the ambient light level is displayed in Lux.

Figure 14. Value displayed versus SW1 switch setting
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e  Move your hand or any object in front of VL6180X and read the value displayed on the

4-digit display.
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Caution:

3

Installation of the VL6180X PC software graphical user interface (GUI)

The GUI shows, on the PC screen, the result of a range or an ALS measurement and allows
the user to discover and test the different VL6180X settings.

As soon as the PC software runs, the VL6180X plug-in display is Off and values are only
visible on the PC screen.

To install the PC graphical user interface
e In EVALKIT-VL6180X page select STSW-IMG002

Figure 15. Installation of the VL6180X PC software GUI - step 1

Design Resources

Quick Links | Product Specifications =l

Technical Documentation

Description Version Size
- DE_I-J‘?_U _ .-':‘“.‘- kit, compiete solui STM32 F401RE nucleo board and 3.0 475 KB
Description Version Size
k<] UM1TT796: VL6180X explorer expansion board with NUCLEO-F401RE board | 2655 KB

Related Tools and Software

Part Number Description

e Following windows click on “Download”

Figure 16. Installation of the VL6180X PC software GUI - step 2
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Then “Save” and “Run” VL6180X_ExplorerSetup.exe, icon “VL6180X_Explorer” is
installed on the user desktop space.

Figure 17. VL6180X_Explorer icon

VL61E0X_Ex..

The explorer software needs to know which COM Port the Nucleo is connected to the
PC on. This can be found under Device Manager (Mouse right button on “Computer”
icon, select “property” then click on “Device manager” and expand “Ports (COM & LPT)
section”)

Figure 18. COM ports.

475 Ports (COM & LPT)

P 7 Communications Port (COML)

25T ECP Printer Port (LPT1)

(? STMicroelectronics STLink Virtual COM Port (COMQJ)

Read the COM Port listed against “STMicroelectronics STLink Virtual COM Port” in the
drop-down list of COM Ports.

Start PC graphic user interface by clicking “VL6180X_Explorer” icon

In the port list select the port com previously listed against “STMicroelectronics STLink
Virtual COM Port” in the drop-down list of COM Ports

Press the Connect button to establish communications between the software and the
board.

Press the Start/Stop button to start the device (Start then when running “stop”)

3
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Figure 19. Starting the device

&7 VL6180X Explorer

VL6180X

Ranging | ALS Oph'onschIp

Explorer. .-°.

2507
= 3 | " sigral RateiMcos) l
02003
2 3
2z

1503
27
P
— 1007z
o
g
o 20—

1 1 |
100 110 120 130 14D 150 160
Sample

True Range(mm):

—; | -~ Range{n!m}..

Range (mm)

100

Actual Distance (Time of Flight) Hange Measurementbisplay:

132 Rtn Signal Rate(Mcps): 4,21 =

| |

Ranging Live Result:

110 120 130 140 150 160
Sample

ge(mm): 132 |
LI Rk s Rt S (LA i (2 R PR PR B LR PR m e AR iy !
122

16200 -] |  come=ct |

I Reset | oM Put COoMa le_MCm | Baud Rate |

e  Values are now displayed on the PC screen and no more on the VL6180X plug-in

display.
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VL6180X software GUI description

The VL6180X software GUI contains several tabs that can be used to display, calibrate and
configure various features of the VL6180X. The available tabs are:

o Ranging, see Section 2.1
e ALS, see Section 2.2
e  Options, see Section 2.3
o Help, see Section 2.4

2.1 Ranging
When the VL6180X explorer software is launched, the Ranging tab is displayed containing
the ranging sensor interface as shown in Figure 20.
In ranging mode, the VL6180X explorer measures absolute range from the sensor to a
target. This is shown in graphical form in the two graphs displayed:
o Signal Strength (Power), see Section 2.1.1
o Actual Distance (Time of Flight - TOF), see Section 2.1.2
To use the software, place a target above the VL6180X device and click on Start. The
device begins ranging and the Signal Strength (Power) and Actual Distance (ToF) graphs
will display data in real-time and numerically in the settings and display boxes to the right.
Figure 20. Ranging tab
[ vi6180x Explorer
-
VL6180X Explorer. --*. @ Kyl
life.augmented
as | options | Help | *
SETTINGS :
o] [ st
Sl
5120—
gt -
2 20 Return Signal Rate Display :
s e
Sample
True Range(mm): 104 Rtn Signal Rate(Mcps): 22.45 n
= Range Measurement Display :
) -
E3007
E
51007 ‘N‘.—W
200 205 210 215 220 225 230 235 240 24556:531;55 260 265 270 275 280 285 290 295 300
Pause Stop Reset COM Ports [comiz ] |ResetComms | Baud Rate [ 10000 o] | Comnect |
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VL6180X software GUI description

The buttons listed in Table 3 are available at the bottom of the Ranging tab.

Table 3. Buttons in the ranging tab

Button

Description

Start (Pause/Resume)

Click on Start to begin ranging. The Start button changes to
Pause/Resume while the device is ranging.

Stop Click on Stop to stop ranging.

Reset The Reset button resets the 1°C communications interface between the
application and the VL6180X.

COM Ports The COM Ports box display a list of available connection ports to connect

the VL6180X to the PC.

Reset Comms

Resets the COM Port connection to the VL6180X software.

Baud Rate

Port COM speed (bits per second). Default is 19200.

Connect

Connects the chosen COM Port to the VL6180X explorer software.

211 Signal strength (power) graph

The Signal strength (power) graph plots, in real time, the Signal Rate (Mega Counts per
Second) returned from the target, as shown in Figure 21.

The Signal Rate can be viewed as a measure of the reflectance of the target, with high
reflectance targets producing stronger signal rates.

Figure 21. Signal strength (power) graph
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To the right of the Signal strength (power) graph the settings and display information
described in Table 4 is shown.
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Table 4. Signal strength (power) information

Field

Description

Max Convergence
time (ms)

This is the maximum time allowed for a range measurement to be made.
No range output is given if the system has not converged within the
specified time (that is, no target or target out of range). Maximum
convergence time default = 30ms.

Inter Meas period
(ms)

Inter measurement period is the time delay between measurements in
continuous range mode. Range = 10ms to 2.55 seconds (default = 50ms).

SNR threshold

The minimum SNR threshold below which a range measurement is
rejected. The default value is 0.1.

ECE factor

The VL6180X has a built in Early Convergence Estimate feature. When
enabled, the rate of convergence is automatically calculated 0.5ms after
the start of each measurement. If the return count is below the ECE
threshold the measurement is aborted. This minimizes power consumption
and reduces red glow when there is no target.

The ECE threshold is calculated as follows (example with ECE factor =
80%):

ECE threshold =

(80% x 0.5 x 15360) /SYSRANGE__MAX_CONVERGENCE_TIME (in ms)

Offset factor (mm)

This is fixed range offset parameter, which can be manually applied by the
user to introduce a range adjustment.

2X Scaling

Default setting: maximum range measurement up to 400mm (if box not
ticked, maximum range can be approximatively 200 or 400mm)(")

Return Signal Rate
Display

Manual adjustment of the Signal Rate vertical axis permissible range.
Scale can be adjusted from 0...240 at the lower limit to 10...300 at the
upper limit.

Continual

Changes ranging mode from single-shot to continuous mode.

Gesture Help

Provides some examples of gesture hand movements and signal
comparison from a classical IR sensor with the VL6180X.

1. Under certain conditions,

the VL6180X will detect targets above the specified 100mm. With the “2x Scaler”

default setting, the maximum distance measurement can be up to 400 mm with a reported granularity of
2mm. For applications requiring a granularity of 1mm, scaling factor must be set to 1 and maximum
distance measurement will be reported up to 200mm.

Actual distance (ToF) graph

The Actual distance (ToF) graph plots, in real time, range measurements (see Figure 22).
The vertical axis can be changed using the Range Measurement display Scale. If a target
is not detected, the maximum range is displayed.

3
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Figure 22. Actual distance (ToF) graph
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The VL6180X explorer can be run in single-shot ranging mode (default) or continuous
ranging mode (by ticking the Continual check box to the right of the Signal Strength

(Power) graph, see Fig

ure 21). If in Continual ranging mode the time between

measurements can be changed by adjusting the Inter-Meas Period (ms).

The Actual Distance (ToF) graph can be changed to show threshold information, see

Section 2.1.3.

To the right of and above the Actual Distance (ToF) graph, the information described in

Table 5 is displayed.

Table 5. Actual distance (ToF) information

Field

Description

Actual Distance (ToF)
Display

Manual adjustment of the Range vertical axis permissable range. Scale
can be adjusted from 0...110 at the lower limit to 10...255 at the upper limit.

Enable Check the Enable box to allow thresholding to be enabled.
Manual adjustment of the lower threshold limit (default is 60mm).
Low Threshold When enabled, this threshold line is shown in the Actual Distance (ToF)

graph. See Actual distance (ToF) graph showing thresholds.

High Threshold

Manual adjustment of the upper threshold limit (default is 70mm).

When enabled, this threshold line is shown in the Actual Distance (ToF)
graph. See Actual distance (ToF) graph showing thresholds.

Raw Range (mm)

This is the range measurement including the Offset Factor.

Max & Min (mm)

These are post-processed measurement statistics to make noise
evaluation easier to characterize. The max and min are the range data
measured by the sensor over 100 measured sample points.
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Actual distance (ToF) graph showing thresholds

The thresholding feature allows the user to define upper and lower limits and be alerted as
the range measurements transition across these limits by the display changing color.
Figure 23 shows examples of the Actual Distance (ToF) graph with high and low
thresholding enabled. It shows a minimum threshold of 60 mm, a maximum threshold of
150 mm and range measurements above and below the thresholds.

If the range measurement goes below the lower threshold the graph turns green as shown
in the top graph. If it goes above the upper threshold the graph turns pink as shown in the
lower graph. The graph will stay pink/green, till the lower/upper threshold is crossed.

Thresholding is enabled by checking the Enable check box (see Table 5) and the upper and
lower threshold settings can be modified in the High & Low Threshold settings.

Figure 23. Actual distance graphs showing high and low thresholds

Low threshold reached: with green background display

Range Measurement Display :

q -~ Range{mm) - Range(mm)
hw% Upper Thresh Upper Thresh i res
i L — Lower Thresh .
el ower Thresh .
- - ]
%‘Mﬂ-‘ Ranging Live Result:

High threshold reached: with red background display

' u u
True Range(mm): 164 Rtn Signal Rate(Mcps):

- - Range Measurement Display :
Actual Distance {Time of Flight)

Ranging Live Result:

Start [ s Bect COM Ports [COM7 || ResetComms | BaudRate| 19200 || comn: |

2.2
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Ambient light sensor (ALS)

The ambient light sensor can be activated in the ALS tab. This tab displays the ALS Count
graph showing ALS Lux/count versus Samples, as shown in Figure 24. Table 6 lists the
buttons available in the ALS tab.
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Figure 24. ALS tab

W VLB180X Explorer

VL6180X Explorer. -

ALS Count

ALS LUX

Ambient Light Sensor

COM Ports [COM43 || Resst Comms | Baud Rate

3

Table 6. Buttons in the ALS tab

Button

Description

Start (Pause/Resume)

Click on Start to begin measuring the ALS count. The Start button then
changes to Pause/Resume.

Stop Click on Stop to stop measuring the ALS count.

Reset The Reset button resets the 12C communications interface between the
application and the VL6180X.

COM Ports The COM Ports list shows available device ports.

Reset Comms

The Reset Comms button resets the comms between the device and the
software.

Baud Rate

Port COM speed (bits per second). Default is 19200.

To the right of the ALS graph the information described in Table 7 is displayed.

Table 7. ALS information

Field Description
ALS Count This is the raw output from the ambient light sensor. The count is
proportional to the light level. The count output is a 16-bit binary value.
The ALS Count value is converted automatically to a Lux value depending
ALS Lux on the ALS Lux Res, ALS Gain, Integration Period and ALS Scaler
settings.
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Table 7. ALS information (continued)

Field Description

Sampling Rate (Hz) The number of ALS samples measured per second (PC dependent).

Displays the actual gain value applied corresponding to the ALS Gain

ALS Gain Selection setting.

These are post-processed measurement statistics to make noise
ALS Max &Min evaluation easier to characterize. The max, min and mean are the ALS
data measured by the sensor over 100 sample points.

This calibrates the ALS Lux/count conversion. The characterized ALS Lux

ALS Lux Res Res is 0.32 (default).

The integration period is the time range, during a single ALS measurement,
over which Lux data is captured and averaged. The default integration
period is 100 ms.

Integration Period
(ms)

The inter-measurement period is the time between each ALS
measurement in continuous ALS mode. The default inter-measurement
period is 10 ms.

Inter Meas Period
(ms)

Continual Changes ALS mode from single-shot to continuous mode.

This is the device register setting 0 to 7. The corresponding gain value is
displayed in the ALS Gain box. Gain settings are as follows:

0: ALS Gain =1
1: ALS Gain=1.25
. . 2: ALS Gain = 1.67
ALS Gain Selection 3-ALS Gain< 25
4: ALS Gain=5
5: ALS Gain =10
6: ALS Gain = 20
7: ALS Gain = 40

The count output is a 16-bit value. Internally, the device uses a 20-bit
counter. Gain and integration time are normally used to increase sensitivity.
ALS Scaler However, if this is not sufficient and more resolution is required in low light,
the ALS scaler can be used to access the 4 LSBs of the internal counter.
Apply a value in the range 2 to 15 to apply additional gain.

This is the maximum scale value for the vertical axis. The default value is
ALS Count Upper 15000. The user can input a new value to scale the ALS Count graph up
or down as required for measurements, up to a maximum value of 65,000.

Enables and disables the auto-gain feature. Auto-gain automatically
adjusts the gain selection in response to the current ALS Count value in

Auto Gain order to provide and effective dynamic range for the current lighting
conditions.
Auto Gain Count The manual Auto Gain ALS count threshold minimum value in Auto Gain
Thresh Min mode.
Auto Gain Count The manual Auto Gain ALS count threshold maximum value in Auto Gain
Thresh Max mode.
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2.3 Options
The Options tab is used to enable 12C logging or data logging during ranging and ALS
modes.
2.3.1 Recording Data Logs
For every measurement, relevant system data is stored in a comma separated value file
(.csv) identified by date and time.
To enable data logging, in the Options tab, check the Enable Data Log box, see Figure 25.
Data logging should be selected either prior to starting measurements or during the paused
state.
Figure 25. Enable data logging
I VL6180X Explarer [E=REEE

VL6180X Explorer. .- °.

Ranging | AL| Options [Bielp

augmented

[7] Enable 12C logging
7] Enable Data Log

2.3.2

3

Data log files are created with unique filenames and stored in:
C...\Users\username\AppData\Local\STMicroElectronics\VL6180XEVK\Datal og\.
See 2.5: Data log file for an example.

Before you can switch off data logging, the device must first stop ranging or ALS
measurements. To do this, click on the Stop button in the Ranging tab, see Section 2.1:
Ranging.

Recording I2C transactions

The Enable 12C Logging option is used to record 1°C transactions during ranging or ALS
mode. The I2C transactions are stored in a unique file (. txt) identified by date and time.

To enable 1°C logging, in the Options tab, check the Enable 12C Logging box, see
Figure 25.
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12C log files are stored in:
C...\Users\username\AppData\Local\STMicroElectronics\VL6180XEVK\I2C\.
See 2.6: IPC log file for an example.

Before you can switch off 12c logging, the device must first stop ranging or ALS
measurements. To do this, click on the Stop button in the Ranging tab, see Section 2.1.

Figure 26. Enable 12C logging

S VL6180X Explorer =R

VL6180X Explorer. .-~

Ranging | ALS | Options | Help

augmented

[¥] Enable 12C logging
[] Enable Data Log

2.4 Help

The Help tab provides links to documents and on line resources which provide details on
the setup and functionalities of the VL6180X explorer and also details on the software
version:

e HELP: To access help index

e HW User Manual: To access hardware user manual

e  SW User Manual: To access software user manual

o www.ST.com/VL6180X: To access ST VL6180X product and support page
e  About GUI Version: Provides the GUI version installed

3
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2.5

3

Data log file

Each data log is stored in a uniquely named .csv file. The data log filename configuration is
data_log_DD_MMM_YYYY_HHMM_SS_sss.csv.

Where:

e DD MMM_YYYY is the date the log file was created, for example 17_Apr_2014
e  HHMM is the time (hours, minutes) the log file was created, for example 1025

e SS sssis the time (seconds, milliseconds) the log file was created, for example
17_367.

An example of a ranging data log is shown in Figure 27

Figure 27. Data log file example

|§,|‘ H L B data_log 09 Jul 2014 1130 12 015.csv [Read-Only] - Microsoft Bxcel ‘E‘I &) |-&
JF.n.i.ni Home | Insert Page layout Formulas Data  Review  View Developer AddIns  Classification  JMP Acrobat & @ =
& Calibri 1o =E=[g 5 Genenal - fﬂ Conditional Formatting »  Z=lInset~ Z = (—‘(? }a
B3~ 2] a- -5 v [ romatasTable v Fpelte - [g]” ANl
£ i Sort & Find &
J = A () Celt Styles - [ElFomat - 27 Fiere select~
_\Ilipboar-j Pl Font 2 W _-I\-;nment 3| Number . Styles Cells Editing o
AL vl £ Timestamp v
4 K| B c D E ; G H [ ] K L I
1 TimeStaE!Range Ext Range Va True Rang True Rang Raw Rang Max Rang Min Rang Maan Rar Range Str Filter Size Rin Signa Ref| |
z 14,129 143 115 115 115 115 115 115 115 1] 500 1214 |
3 14.268 136 57 97 115 57 115 115 106 12.73 500 15.35 I
4 14.408 139 78 78 57 78 115 57 96.67 18.5 500 147 |
5 14.542 133 65 65 97 65 115 78 88.75 21.88 500 36.42 I
6 14,685 142 64 64 78 64 115 65 83.8 2155 500 38.88 |
7 14.82 134 78 73 78 78 115 6 82.83 19.77 500 446 I
8 14,955 134 51 91 78 51 115 o4 B 18.31 500 18.6 |
9 15.09 134 57 97 91 57 115 64 85.63 17.57 500 1691 |
1 15225 134 109 109 57 109 115 64 §88.22 18.19 500 13.57
n 15.36 134 130 130 109 130 115 64 52.4 2164 500 .13
12 15494 133 142 142 130 142 130 o4 96.91 254 500 745
13 15629 134 109 109 130 109 142 64 97.92 2447 500 13.65 E
14 1571 141 75 75 130 75 142 64 96.15 24.28 500 30.93
15 15508 134 55 55 105 55 142 64 93.21 25.79 500 5876
16 16.0%9 152 55 55 15 55 142 55 50.67 20,74 500 62.08
17 16195 135 g2 a2 75 g2 142 35 50.13 25.92 500 2481
18 16.348 152 122 122 82 122 142 55 92 26.26 500 10.4
15 16484 135 112 112 112 112 142 55 53.11 25.91 500 1243
20 16637 152 7n Fli] 112 7n 142 55 91.89 25,73 500 35.48
21 16778 140 58 58 1132 58 142 35 50.2 20.17 500  53.05
21 1693 157 82 82 82 82 142 55 §3.81 25.57 500 4.16
23 17.07 138 114 114 82 114 142 55 50.91 25.48 500 1221
4 1722 148 126 126 114 126 142 55 92.43 25,95 500 5.29
35 17357 134 101 101 114 101 142 35 92,79 2544 500 1588 L
26 17516 158 76 76 114 76 142 55 92.12 25,13 500 25,66
27 17651 134 38 98 101 38 142 55 92.35 24.64 500 16.35 A
4 € W] data log 09 Jul 2014 1130 12 01 /3 e[ w _ M
Ready | 3 [E =R RO S ——)
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Range output column data definitions

A: TimeStamp: The time stamp is generated by the EVK software so the data can easily be
plotted on a graph, and it represents the time of start of the test. There is latency, due to
the USB interface, to send and receive data to the sensor.

B: Range Execution Time (ms): The range execution time is measured by the software for
the amount of time that the test was executed to the time the data was received over the
USB interface to display the data.

C: Range Val: The range value read directly from RESULT__ RANGE_VAL (0x0062) in the
VL6180X part on the EVK. This value includes the crosstalk compensation.

D: True Range: The range value read directly from the VL6180X part on the EVK. There is
no difference between this value and the Range Value.

E: True Range Smoothed: The Raw Range value read from RESULT__ RANGE_RAW
(0x0064) on the VL6180X that would show a range measured without any stray light
compensation.

F to I: Max, Min, Mean, Standard Deviation: Statistical data on the range data in mm
gathered since the EVK software was started or the statistics were reset. Stopping and
starting the capture will create a new file, but not reset the statistics.

J: Rtn Signal Rate: The actual count rate of signal returns of light measured by the return
sensor when the laser is active on the return array. This is calculated by the formula:

RESULT__ RANGE_RETURN_SIGNAL_COUNT (0x006C)
RESULT__RANGE_RETURN_CONV_TIME (0x007C)

This data is read directly from the VL6180X. Note: There are two photon triggering
arrays. The first reference array is the reference array to measure the time photons have
left the laser and the second return array is the array used to measure the time that the
photons traveled to the target and back to the sensor.

K: Ref Signal Rate: The actual count rate of signal returns of light measured by the
reference sensor when the laser is active. This is calculated by the formula:

RESULT__ RANGE_REFERENCE_SIGNAL_COUNT (0x0070)
RESULT__RANGE_REFERENCE_CONV_TIME (0x0080)

L: Rtn Signal Count: This is the amount of sensor counts triggered by the return array on
the VL6180X when the laser is active. This data is read directly from the VL6180X.

3
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2.6

3

I2C log file

Each I2C log is stored in a uniquely named .txt file. The I°C log filename configuration is
i2c_output_DD MMM_YYYY_HHMM_SS_sss.ixt.

Where:
DD _MMM_YYYY is the date the log file was created, for example 07_May_2013
HHMM is the time the log file was created, for example 1553

SS_sssis the time (seconds, milliseconds) the log file was created, for example
17_367.

An example of a 1°C log is shown in Figure 28.

Figure 28. I2C log file example

| B |

=
L‘f’ ChUsers\sandisoh\Desktop\iZc_output_09_Jul 2014 1133 19 853.t«t - Notepad++

File Edit Search Wiew Encoding Language Settings Macro Run TextFX  Plugins  Window
7 X
s E s g En Bloc &yl as BF=1E3 2
= i2c_output_09 Jul_2014_1133_19_853bd 53] e |
1 |Read reg . 0x0118; Vval := 0L -
2 Read reg 0x01a0, Wal : 0O [
i Read reg Ox004E, Val : 03
4 TWrite reg : Ox0D207, Vval : 01 =
5 Write reg : 0Ox0208, Val : 01
HWrite reg : 0x0133, wal : 01 .
7 Write reg : Ox00%&, Val : 00
8 Write reg : Ox0057, Val : FD
S Write reg : Ox00E3, Val : 00
10 MWrite reg : Ox00E4, Val : 04
11 Write reg : O0x00E5, Val : 02
1 Write reg : Ox00E6, Val : 01
12 Write reg : Ox00E7, Val : 032
14 Write reg : Ox00F5, Val : 02
15 MWrite reg : 0x00DS, Val : 05
1§ mWrite reg : O0x00DE, Val : CE
17 Write reg : O0x00DC, Val : 032
18 Write reg : Ox00DD, Val : F8
1% Write reg : O0x00SF, Val : 00
Z0 Write reg : O0x00&A3, Val : 3C
21 Write reg : Ox00B7, Val : 00
2 HWrite reg : Ox00BE, Val : 3C
Z3 Write reg : 0=x00B2, Val : 0%
24 MWrite reg : Ox00CA, Val : 09
Z5 Write reg : 0x0158, val : 01
2 HWrite reg : Ox01B0, Val : 17
Z7 MWrite reg : O0x01AD, Val : 00
Z8 MWrite reg : Ox00FF, Val : 05
Z% Write reg : O0x0100, Val : 05
30 Write reg : O0x0189, Val : 05
321 Write reg : O0x010Z&, Val : 30
32 Write reg : O0x0D03F, Val : 46
332 Write reg : O0x01la6, Val : 1B
G4 Write vec - Owllnc a1l - AR e
length: 64 Ln:1 Col:1 Sef:0]0 Dos\Windows AMSI as UTF-8 INS

| e————————————————————————————————————
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