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OVERVIEW

The SensorXplorer™ is a demonstration kit designed to help evaluate Vishay’s digital sensors featured on Vishay’s sensor
boards. These boards, along with their respective software modules, can be used to demonstrate and test each sensor’s
functionalities, allowing the user to quickly understand how various settings affect the sensor’s results. The SensorXplorer
board includes a USB to I2C interface chip, a 3.3 V regulator, several indication LEDs, as well as multiple GPIOs to control the
functionality of each board and allow data to be read and displayed on a PC. To get an overview of available sensor boards, as
well as to download the software modules and board design files, please visit: www.vishay.com/optoelectronics/SensorXplorer.

Here you will also find a link next to each board showing its availability at each of our distributors.
The following document covers what you get in the box and how to use the kit to explore our sensor products.

Sensor
plorer™

KIT CONTENTS
The SensorXplorer includes the following:
¢ A micro USB cable to connect the SensorXplorer board to a Windows PC

¢ A SensorXplorer board that acts as a USB-I12C interface between the software on the PC and the Vishay sensor boards
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HARDWARE DESCRIPTION

The SensorXplorer can be connected to a PC via the micro USB cable provided. As the USB-I2C interface chip is a standard
HID device, the board should enumerate and driver installation should be automatic, as described in “Installing the Driver and
SensorXplorer Installer”. Once connected, the power LED will indicate that the board is powered and that 3.3 V are being
provided by the on-board voltage regulator. Vishay sensor boards can then be connected to the standardized sensor board
connector, as shown in “Sensor Board Connector (J1)”. The add-on connector allows future control boards to be connected to
the SensorXplorer; however, these are currently not supported. When a sensor board is connected and its respective software
is started, the “Initialized” LED will light up to indicate that the SensorXplorer is ready to communicate with the board. The
“User” LED is only used for specific applications. A further description of its use can be found in the respective sensor’s
application note.

An overview of the board and its components can be found in the image below:

Add-on connector
(optional)

User LED
(blue)
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connector connector
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000000000000l e

Power LED
(red)
Test pins

e Micro USB connector to connect the SensorXplorer to a windows PC
e Add-on connector to support future add-on boards

e User LED used in application-specific instances. The LED will usually be off. If used, its description can be found in the
sensor’s application note

e Sensor board connector (2 x 8 pins) for Vishay sensor boards. Pinning descriptions can be found below
¢ Initialized LED (D2) to indicate that the SensorXplorer has been initialized by the respective software module
e Test pins (11 pins) to allow external equipment (e.g. an oscilloscope) to be connected
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MCP3421A0
(not placed)

3.3V
regulator

FT260
USB to I°C interface

* FT260 full-speed HID USB to I2C interface chip (www.ftdichip.com/support/documents/datacheets/ICs/DS_FT260.pdf)
e 3.3 V regulator to supply sensor boards (LP2985_3V3)
e MCP3421A0 (not placed) can be placed in order to provide analog input

Test Pins (J2)

The featured test pins give access to the I2C, UART, and GPIO interfaces, as well as power and ground pins featured on the
board. These pins aim to help hardware debugging while testing. As indicated by the silk screen, the pinning is as follows:
A o o
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Pin1 (+5V) 5V from USB port

Pin 2 (GND) GND - ground

Pin 3 Not connected

Pin 4 (SCL) I2C clock line

Pin 5 (SDA) [2C data line

Pin 6 (RxD) UART receiving line

Pin 7 (TxD) UART transmitting line

Pin 8 (DIO0) GPIO to control “Initialized” LED

Pin 9 (ADI) Sensor board interrupt input / ADC input (if placed)

Pin 10 (DIO2) GPIO connected to PA2 on sensor board connector

Pin 11 (DIO7) GPIO connected to PAO on sensor board connector

Pin 12 (3V3) 3.3 V supplied by on-board low dropout voltage regulator
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The test pins can be either used to debug signals, e.g. to connect an oscilloscope to verify data that is being sent to the sensor
or to monitor the power pins, or for prototyping on a breadboard by soldering pin headers into the test pins.

Agilent

Acquisition

RN Ty RRRER AR e

Channels
- e e s N A C 10.0:1

DC 10.0:1
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Analog to Digital Converter (optional)

MCP3421A0
(not placed)

As the USB to I2C chip (FT260) has no analog inputs, the PCB layout includes solder pads (U3) for a MCP3421 analog to digital
converter. The SensorXplorer does not come populated with an MCP3421 device. Any Vishay sensor board that requires an
analog input will have the required A/D converter populated directly on the board. If the A/D converter on the SensorXplorer is
to be added manually, please be sure to choose the slave address version MCP3421A0 as documented in the schematic,
resulting in a 7-bit slave address of 0x68, to avoid slave address conflicts with Vishay sensor boards. For a product overview
of the MCP3421, please visit the following page: www.microchip.com/wwwproducts/en/en520011.

Sensor Board Connector (J1)

The sensor board connector is standardized for all Vishay sensor boards. Thus the SensorXplorer is compatible with all of
Vishay’s sensor boards. Vishay sensor boards should be connected as follows:

The pinning of the connector is mirrored on the SensorXplorer board, so there is an option of connecting the board the other
way around; however, this is not recommended, as the connector has pins on the SensorXplorer board side of the connector,
as indicated above. If the sensor board is connected the other way around, care must be taken not to push the sensor board
all the way through, as this will lead to a short circuit.
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The pinout of this connector is shown below:

I REER N RS

+5V

Pin 1, pin 16 (SDA) I2C data line
Pin 2, pin 15 (GND) Ground

Pin 3, pin 14 (SCL) I2C clock line
Pin 4, pin 13 (+5 V) 5V

Pin 5, pin 12 (PAg) DIO7

Pin 6, pin 11 (Vco) 3.3V

Pin 7, pin 10 (PA2) DIO2

Pin 8, pin 9 (Vin.)

Sensor interrupt / ADC input (if placed)

Future Application Add-On Board Connector (J3) (currently not supported)

This connector does not have any function for the Vishay sensor boards. It is designed to allow for the connection of control
boards in the future.

The pinout of this connector is as follows:

Pin 1 5V
Pin 2 Ground
Pin 3 Not connected
Pin 4 I2C clock line
Pin5 [2C data line
Pin 6 RxD UART receiving line
Pin7 TxD UART transmitting line
Pin 8 DIOO
Pin 9 Sensor interrupt input / ADC input (if placed)
Pin 10 DIO2
Pin 11 DIO7
Pin 12 3.3V
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Backwards Compatible With Vishay SensorStarterKit

The SensorXplorer is fully backwards compatible with the USB dongle featured in the previous evaluation tool, the
“SensorStarterKit”. If you have already purchased such a kit in the past, all the sensor boards and respective software modules
will continue to work. It is always recommended that you use the latest version of the software modules. If an upgrade is made
to the SensorXplorer, be sure to run the SensorXplorer installer, documented below, in order to have all the necessary DLLs.

INSTALLING THE DRIVER AND SensorXplorer INSTALLER

The SensorXplorer is a standard HID device and will be automatically recognized as such by the Windows OS. In order to be
correctly installed, the PC should be connected to the internet when the board is first connected, so that Windows can
automatically install the necessary drivers. The drivers installed are dependent on the version of Windows running on the PC.
From Windows 8 and upwards, Microsoft includes a new HID miniport driver that allows direct communication with 12C devices
via HID. The FT260 featured on the SensorXplorer is compatible with this driver, so the SensorXplorer should function correctly
out of the box.

USB HID Driver Installation

For devices running a Windows version prior to Windows 8, some additional drivers will need to be installed. Upon connecting
the SensorXplorer to the PC, Windows will automatically start to look for these drivers. The installation can take several minutes
and the status is shown in a separate pop-up window, which can be called from the task bar close to where the clock is located.

r Al
J Driver Software Installation @
Installing device driver software
FT260 {_s Searching Windows Update...
FT260 {_ Searching Windows Update...

| Obtaining device driver software from Windows Update might take a while.
Skip obtaining driver software from Windows Update

S ——

Windows will then download the generic HID driver from the internet. After successful installation, the status window will show
the two green checks, as shown in the picture below.

) Driver Software Installation

Your device is ready to use

USB Input Device «/ Ready to use
USB Input Device +/ Ready to use

Do not disconnect the SensorXplorer until driver installation has been completed.

Windows installs two separate drivers for the SensorXplorer, as the USB interface chip featured on the board is configured for
and gives access to two separate interfaces:

e USBto I2C
e USB to UART
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Vishay sensor boards only make use of the USB to I12C interface, as all the digital sensors offered by Vishay feature an 12C
interface. The UART interface can be used for debugging in future applications; however, it has no function in the standard
Vishay software modules.

The successful installation of the drivers can be verified in the device manager. To access the device manager, right click on
the “My Computer” symbol and choose “Properties”. A new window will pop up, as shown in the picture below. The device
manager can then be opened from the pane on the left-hand side:

! x! <« All Control Pane... » System v |‘y | | Search Controt Panet p|
-
File Edit View Tools Help
Control Panel Home ® :
View basic information about your computer ‘
@ Device Manager Windows edition
% Remote settings Windows 7 Enterprise
&' System protection Copyright © 2009 Microsoft 5
j', Advanced system settings Corporation. All rights reserved.
.‘ Service Pack1
"
s
ee also System
| Action Center 3
Rating: E.ﬂ Windows Experience Index
Windows Update A
Performance Informaticn and iacesson l‘ggﬁf?g&;sqmu S
Tools ’
Installed memory (RAM):  4.00 GB (3.42 GB usable) =
& — — —— —— = ——— —— o

Next, expand the list of the “Human Interface Devices”, as shown below. Count the amount of USB input devices listed. When
the SensorXplorer board is disconnected, the number of USB input devices should be reduced by two (one for each of the
interfaces listed above).

File Action View Help
éned|m| ©H | &

4 PCHNOTL -
B Batteries
8 Biometric Devices
;M Computer
s Disk drives
B, Display adapters
3 DVD/CD-ROM drives
4 07 Human Intedface Devices
{5 HID-compliant consumer control device
{5 HID-compliant device
0 HID-compliant device 3
{5 HID-compliant device
05 HID-compliant device
05 USB Input Device
03 USBInput Device
05 USBInput Device
05 USB Input Device
05 USB Input Device
=5 Imaging devices
& Jungo Connectivity
<= Keyboards
1 Mice and other pointing devices
I Monitors
& Network adapters
¥ Ports (COM & LPT)
A Proceceare
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SensorXplorer Installer

In order to use the software modules for each of the respective sensor boards, the SensorXplorer installer should first be run,
as this installs the required LabView 2013 runtime engine, as well as the license files for the drivers. The SensorXplorer installer
can be downloaded from the SensorXplorer website: www.vishay.com/optoelectronics/SensorXplorer. Once downloaded,
unzip the file and start the “setup.exe” file from within the unzipped folder. You will be presented with the following screen:

SensorXplorer Installer

The SensoiXplorer is a demonstration kit to help evaluate

Vishay's digital optical sensors that are featured on Vishay Sensor Boards.
The installer provides the LabView 2013 runtime engine along with further
dil's that are required to run any of the offered software

modules. Please follow the instructions and keep

the destination paths unchanged, as the demo

modules reference these as absolute paths.

Please wait while the installer initializes.

Follow the instructions in the installation wizard to install the runtime engine and license files. The installation may require
administrative privileges.

-
Y SensorXplorer =NRE X

Destination Directory
Select the installation directories.

All software will be installed in the following locations. To install software into a
different location, click the Browse button and select another directory.

Directory for SensoiXplorer
[C:\Users\Pubkc\ | [ Browse... |
Directory for National Instruments products
[C:\Program Fies'\National Instruments\ | [ Bromse... |
[ <«Back | News> |[  Cencel |
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The SensorXplorer installer will prompt you to choose an installation directory. The SensorXporer directory should be kept
unchanged, as the DLLs necessary for the sensor board software modules to work are copied into this directory and are
referenced as absolute paths. Thus these files must reside in this directory. The “National Instrument products” in the above
image refer to the installation of the LabView 2013 runtime engine. You may choose the installation path; however, it is
recommended that the standard directory is used.

After the SensorXplorer installation is complete, the .Net 4.7 installer is automatically launched. .Net 4.7 is required for the DLLs
that communicate with the HID interface to work. Follow the instructions given in the wizard to complete the installation. If the
PC already has .Net 4.7 installed, then the installer will offer to repair or remove the installation, as shown in the screenshot
below. There is no need to repair the installation, so the installer can be closed / canceled.

r T B
o8 Microsoft .NET Framework Li‘éj

.NET Framework 4.7 Maintenance
You can repair your installation or remove it from this computer. NET

Please select one of the following options:

©) Repair .NET Framework 4.7 to its original state.

) Remove .NET Framework 4.7 from this computer.

[Next> ][ Cancel ]
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SENSOR BOARDS AND SOFTWARE MODULES

Most digital sensors offered by the Vishay Optoelectronics group have an associated sensor board that can be used to test
the sensor’s features, as well as give an indication of its performance. Each of these boards has an associated demo software
module to get you up and running with testing quickly. The software modules map each of the sensor’s registers, the
function of which is documented in the sensor’s application note, to a control, so that its influence on the sensor’s results
can be tested. The demo software modules for each sensor board can be downloaded from the SensorXplorer website
(www.vishay.com/Opticalsensors/SensorXplorer). Once downloaded, the software modules do not need to be installed
but simply unzipped, after which the “exe” should be started from within the unzipped folder.

Vishay Sensor Boards

Vishay sensor boards can be ordered through one of our many distributors. For an overview of availability for each of the boards,
please visit the SensorXplorer website and click the shopping cart icon located next to each board.

VEMLB040 VEMLE040-SB " VEML6040-SB Software Module VEMLGB040-SB Board Files

The search function of the following screen can then be used to check the worldwide availability of the board.
Enter a part number

VEMLG040-SB

When the board arrives, the name featured on the barcode on the back indicates the board type. Below is an example of the
VCNL4020 sensor board:

Optoelectronics
Bright Ideas, Stellar Products

r;,‘ " 1‘15 l’- .
i

p} bl
y y | } d ': b KN
j‘.q' fx".' - .a“[ ‘-ri . ! lla.\ ."t'. '-.H " a‘.‘:.‘ 'h'

PariNo:  [VCNL4020-§B Lot1:
Lot2: 1118104C01

oy Batch: 201810DE11

A

VISHAY

g?:gi?]us(iem‘;ﬁ?r‘ Region: 2150 SL: 0010RoHS
) .
S b e L Serial ji: 0W0000188857

Operator: 01 ChkD: A35

All sensor boards come with the same connector pinout, making them all compatible with the SensorXplorer board. This pinning
includes the 12C communication pins and the GPIOs necessary for the demo application, as described in the “Hardware
Description” section above.
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Using the Sensor Boards With the SensorXplorer

To use the SensorXplorer with a sensor board and the respective software module, the SensorXplorer board should be
connected to the sensor board as shown in the picture below. The VEML6040 board will be used as an example, but the steps
are valid for any board.

©)

'

®spr sV e
@®scL3v: @

4R T8 §-3
P PRSP IPYY

S o
& 5

OO0 Ul ol

After having connected the sensor board to the SensorXplorer and the SensorXplorer to the PC, unzip the respective demo
software. Open the unzipped folder and start the executable from within the folder:

» VEMLG040_Xplorer vl 4 8 »
b e — e ———

Organisieren v In Bibliothek aufnehmen v Neuer Ordner
2
& Name Anderungsdatum Typ GroBe
Bl Deskto
} .p data Dateiordner
4 Bibliotheken " .
i £ | VEML6040.ini Konfigurationsein... 1KB
&=/ Bilder
T‘ |_| VEML6040_Xplorer_v1.4.8.aliases ALIASES-Datei 1KB
<] Dokumente
'J: T ¥ VEML6040_Xplorer_v1.4.8.exe Anwendung 1'695 KB
@' Musi
{ " & | VEML6040_Xplorer_v1.4.8.ini Konfigurationsein... 1KB
(=) Subversion
B videos

The data folder contains the required DLLs for the executable to run and for the hardware communication to function. This folder
should not be moved or deleted, as the executable references it as a relative path.

— -
» VEML6040_Xplorer vi 4 8 » data

Org v In Bibliothek h v Neuer Ordner
& Downloads . Name : Anderungsdatum Typ GroBe
= il
Sigese Bicer ) LibFT260.dll 175 K8
@ Eigene Dokumente
%) vanlys.dil
Eigene Dokumente
2 2 (%, Sensor_Xplorer.dil
W Eigene Musik
%) usb2.dil
# Eigene Videos =
Revision: 28-Mar-18 12 Document Number: 84922

For technical questions, contact: sensorstechsupport@vishay.com

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www.vishay.com/doc?91000

310N NOILVOI1lddV


http://www.vishay.com
http://www.vishay.com

VISHAY, . Application Note
wwnw-vishay.com Vishay Semiconductors

SensorXplorer™ [nstallation Guide

Start the application.exe file that has the same name as the sensor to be tested. The demo software GUI opens and will look
similar to the example below.

The green SensorXplorer “Initialized” LED will light up to indicate that the communication to the hardware is functioning
correctly. The following user interface will open and the board is ready to be used:

;
% VEML6040 RGBW Xplorer = | =

RGBW Raw Signals Settings | Registers

RED  PZgN GREEN BLUE [N WHITE ColagS ensinn eRtings
Integration time
[VISTHIEET Auto (Self Timed) [

Measurement Statistics

(L0l Measurement Rate (1/5)

[Xv OB Measurement Time/Sample (s)
Colour Results

Red Value

Green Value

Digital Signal (counts)

Blue Value
White Value

O cc Mcomy
RGBW LED Control

@000

Clear

Status: | Ready...

If the sensor board is not connected properly and fails, the following pop-up window will appear. Either connect the board and
click “OK” to begin the initialization process again, or click “Quit” to close the software.

wz X

BOARD NOT PRESENT
Please make sure the Board is connected and click "OK"
To exit please click "Quit"

[ ok ] [ Qut |
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Depending on the component being tested, different sensing capabilities will be displayed on the horizontal tabs (e.g. ALS,
proximity, RGB measurements). Measurements can be started and stopped with the controls on the bottom right-hand side of
the Ul. An overview of a typical software module layout can be found below:

Tabs to switch between the various

functions of the software module
Graph plots the results of

/ the active measurement

r T
% VEML6040 RGBW Xplorer =

RGBW Raw Signals Settings | Registers
RED GREEN BLUE WHITE Colopdenopoettiogs Contols to change

— the sensor’s various
et T =] settings; further settings
SR Auto (Self Timed) [+ can be found under the

“Settings” tab
Measurement Statistics

[/l Measurement Rate (1/s)
[V B Measurement Time/Sample (s)

]
e
3
g Colour Results
3
Red Value
g ! Results of
2 Green Value active measurement
2
a

Blue Value
White Value

Calculated results

R cc Mcamy

IRGBW LED Control

: O
Measureme"' &

Clear X
Controls to active

measurements and
clear the graph

Version | 1.4.8

BOARD DESIGN FILES

If you want to know exactly what is going on with your purchased SensorXplorer or sensor board, the deign files are freely
accessible. These files can be downloaded on the SensorXplorer website: www.vishay.com/Opticalsensors/SensorXplorer.

Within each downloaded zip file you will find the schematic, assembly plan, and well as the BOM for every board.
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TROUBLESHOOTING

The SensorXplorer Board is not Recognized by the Windows PC

The generic HID driver required by the FT260 chip should install automatically after connecting the SensorXplorer. Make sure
that you are connected to the internet when connecting the SensorXplorer to a PC for the first time, so that any necessary drivers
can be installed by Windows automatically. Double check if the red power LED (D2) is “on” to indicate that the board has the
correct power supply. Also make sure that the “data USB” cable, such as the one provided, is used, as a USB cable that only
supplies power will not work with the SensorXplorer. Lastly, double check that the SensorXplorer is listed as a generic HID
device, as explained in the “Driver Installation” section above. If it does not get listed, try to connect to a different USB port.

Error Code “Device Closed Failed”

This indicates that the DLL used to communicate with the SensorXplorer is in a non-defined state. This can either be a result of
a faulty driver installation, e.g. the SensorXplorer board was disconnected during the driver installation process, or a software
crash led to an undefined state of the DLL. Please connect the SensorXplorer board to a different USB port and restart the
desired application software.

Board not Found

This error indicates that the slave address of the sensor under evaluation was not acknowledged and there has been a
communication error.

Make sure that you are using the software module that is intended for the connected board. Double check that the sensor board
is connected firmly to the SensorXplorer and that the sensor board is connected.

If you experience further issues, please contact us via the alias support email: sensorstechsupport@vishay.com.
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