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LabVIEW LINX 
and Raspberry Pi

LabVIEW + LabVIEW LINX Toolkit + Raspberry Pi



• This Tutorial shows how we can use Raspberry Pi in 
combination with the LabVIEW Programming environment

• LabVIEW LINX Toolkit is an add-on for LabVIEW which 
makes it possible to program the Raspberry Pi device using 
LabVIEW

• In that way we can create Data Logging Applications, etc. 
without the need of an expensive DAQ device

• If you don’t have “LabVIEW Professional” Software, you 
may use the “LabVIEW Community Edition” (free for non-
commercial use). You then get a very low-cost 
DAQ/Datalogging System!
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LabVIEW + LabVIEW LINX Toolkit

Raspberry PiPC

LabVIEW
+

LabVIEW LINX Toolkit

GPIO
Ethernet 
or Wi-Fi

..



Hardware Components
• Raspberry Pi
• Breadboard
• Wires (Jumper Wires) 
• Resistors (𝑅 = 270Ω)
• LED



Hardware and Software
• Host PC (Windows PC)
–LabVIEW
–LabVIEW LINX Toolkit
– (LabVIEW Real-Time Module)

• Raspberry Pi with Raspberry Pi OS
–Connected to Wi-Fi
–SSH Enabled
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• LabVIEW is Graphical Software
• LabVIEW has powerful features for 

simulation, control and DAQ 
applications

LabVIEW

Basic LabVIEW Example:
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• The LabVIEW LINX Toolkit adds support 
for Arduino, Raspberry Pi, and 
BeagleBone embedded platforms
• I have used LabVIEW LINX in 

combination with Arduino in other 
Tutorials
• We will use Raspberry Pi in this Tutorial

LabVIEW LINX Toolkit



Installing LabVIEW LINX Toolkit
Use VI Package Manger

Note: Do not install this package if you are running LabVIEW 2020 Community Edition or later, 
as the Community Edition already includes the LabVIEW LINX Toolkit



LabVIEW Palette
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Raspberry Pi

https://www.raspberrypi.org

Raspberry Pi is a tiny (about 9x6cm), low-cost ($35+), 
single-board computer that supports embedded Linux
operating systems

The recommended 
Operating System is called 
Raspberry Pi OS (Linux 
based)

https://www.raspberrypi.org/


Raspberry Pi

microSD Card 
(the Back )

GPIO Pins

microHDMI x 2Power Supply (USB C)

Ethernet

USB A x 4
Camera 

Connector



• Raspberry Pi
• microSD Card (+ Adapter)
• Power Supply
• microHDMI to HDMI Cable
• Monitor
• Mouse
• Keyboard
• Ethernet cable or use Wi-Fi

What Do you Need?
You need this when 

setting up your 
Raspberry Pi device

When the Raspberry Pi is configured, 
and you get access from your PC, you 

only need the Power Supply (and 
Ethernet cable if not using Wi-Fi)



Raspberry Pi OS
• In order make your Raspberry Pi up and running you need 

to install an Operating System (OS)
• The OS for Raspberry Pi is called “Raspberry Pi OS“ 

(previously known as Raspbian)
• Raspberry Pi runs a version of an operating system called 

Linux (Windows and macOS are other operating systems).
• To install the necessary OS, you need a microSD card
• Then you use the “Raspberry Pi Imager“ in order to 

download the OS to the microSD card.
https://www.raspberrypi.org/software/

https://www.raspberrypi.org/software/


Start using Raspberry Pi

• Put the microSD card into the Raspberry Pi
• Connect Monitor, Mouse and Keyboard
• Connect Power Supply
• Follow the Instructions on Screen to setup Wi-Fi

Raspberry Pi OS



Raspberry Pi Configuration
You need to Enable SSH so you can 
remotely get access to the 
Raspberry Pi from your Computer

SSH, also known as Secure Shell or 
Secure Socket Shell, is a Network 
Protocol that gives users, 
particularly system administrators, 
a secure way to access a computer 
over an unsecured network.



Mobile Wi-Fi hotspot on Windows10

You can connect your PC and the 
Raspberry Pi together using an Ethernet 
cable or using Wi-Fi.
I configured Mobile Wi-Fi hotspot on my 
Windows10 PC. Then I connected my 
Raspberry Pi to this Wi-Fi network



Resources
Raspberry Pi and Installation of Raspberry Pi OS have been 
covered in more detail in other available Tutorials.
These Tutorials are available on my Blog and YouTube:
• Raspberry Pi - https://youtu.be/sPZqZDdsrkc
• Raspberry Pi Installation and Remote Access -

https://youtu.be/NsxZTQysah8
Blog:
https://www.halvorsen.blog/
YouTube Channel  @Industrial IT and Automation 
https://www.youtube.com/IndustrialITandAutomation

https://youtu.be/sPZqZDdsrkc
https://youtu.be/NsxZTQysah8
https://www.halvorsen.blog/
https://www.youtube.com/IndustrialITandAutomation
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Raspberry Pi LINX Configuration

LabVIEW



Raspberry Pi LINX Configuration
Make sure you can 
connect to the 
Raspberry Pi from your 
PC where you have 
LabVIEW installed.

You can use Wi-Fi or an 
Ethernet cable

or Wi-Fi

My Configuration: On my 
Windows PC I configured a 

Wi-Fi Mobile hotspot. On the 
Raspberry Pi I connected to 

this Wi-Fi hotspot



Raspberry Pi LINX Configuration
You need to install 
“LabVIEW Runtime Engine” 
on the Raspberry Pi device.

This is done from the LINX 
Target Configuration in 
LabVIEW on your PC
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Analog Signals

Digital Signals

Analog Sensors Analog IO

Digital IO

I/O Module

Sensors with Digital Interface (e.g., SPI, I2C)

Analog Input (AI)
Analog Output (AO)

Digital Input (DI)
Digital Output (DO)

0 − 5𝑉

True

False

I/O Module
We will use a Raspberry PI as the DAQ Hardware



Analog Signals

Digital Signals

Sensors

GPIO

GPIO

Application

Software

Hardware DriverUSB, etc.

Input/Output Signals

Data Acquisition 
Hardware

(Analog/Digital 
Interface) PC

DAQ System

We will use a Raspberry PI as the DAQ Hardware

DAQ – Data Acquisition

Raspberry Pi has 
NO Analog pins!



Analog Signals

Digital Signals

Sensors

Input/Output Signals

(Analog/Digital 
Interface)

Final Raspberry Pi DAQ System
We will use a Raspberry PI as the DAQ Hardware

Raspberry PI running 
Raspberry PI OS
and LabVIEW Run-Time 
System.
LabVIEW Application running 
on Raspberry Pi at StartupGPIO
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The GPIO pins are Digital Pins which are either True 
(+3.3V) or False (0V). These can be used to turn on/off 
LEDs, etc.
The Digital Pins can be either Output or Input. 
In addition, some of the pins also offer some other 
Features:
• PWM (Pulse Width Modulation)
Digital Buses (for reading data from Sensors, etc.):
• SPI
• I2C

GPIO Features Raspberry Pi has 
NO Analog pins!



Analog In? Raspberry Pi has 
NO Analog pins!

What if we want to connect Analog Sensors like 
the TMP36 Temperature Sensor?
• You then need to use an external ADC. These 

ADC chips have either SPI or I2C interface
• Or: You can use a Digital Sensor that has 

either SPI or I2C interface built-in



Analog Out? Raspberry Pi has 
NO Analog pins!

What if we want to control an external device 
using an Analog Signal between 0-5V?
• You then need to use an external DAC. These 

DAC chips have either SPI or I2C interface
• Or: Raspberry Pi supports PWM (Pulse Width 

Modulation)
– PWM can be used to control brightness of a LED, 

control the speed of a Fan, control a DC Motor, etc.



GPIO

A powerful feature of the Raspberry Pi is the GPIO (general-purpose input/output) pins. 
The Raspberry Pi has a 40-pin GPIO header as seen in the image



GP
IO



GP
IO



LabVIEW Palette – Digital I/O



Hans-Petter Halvorsen

https://www.halvorsen.blog

LabVIEW Examples

Table of Contents



Create your Raspberry Pi Project



Create your Raspberry Pi Project



Create your Raspberry Pi Project



LabVIEW Project Explorer

You are now ready to start creating 
LabVIEW Code that control the GPIO 
pins on the Raspberry Pi device
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• We will use one of the GPIO (Digital 
Out/Write pins to turn on/off a LED

Digital Write/Out (DO)



Light-emitting diode - LED
A light-emitting diode (LED) is a semiconductor light 
source that emits light when current flows through it



Breadboard Wiring

The Breadboard is used to connect components and electrical circuits

Make sure not to short-circuit 
the components that you 
wire on the breadboard



LED Wiring
GPIO23 (Pin16)

GND (Pin34)

𝑅 = 270Ω

LED



Why do you need a Resistor?
If the current becomes too large, the LED will be destroyed. To prevent 
this to happen, we will use a Resistor to limit the amount of current in 
the circuit.

A LED typically need  a current like 20mA (can be found in the LED Datasheet).
We use Ohm’s Law:

𝑈 = 𝑅𝐼
Raspberry Pi gives U=3.3/5V and I=20mA. We then get:

𝑅 =
𝑈
𝐼

The Resistor needed will be 𝑅 = !"
#.#%&

= 250Ω. Resistors with R=250Ω is not so common, so 
we can use the closest Resistors we have, e.g., 270Ω

What should be the size of the Resistor?



LED ON/OFF - LabVIEW Example
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Test of Digital Read
We can test the Digital In (Read) by wiring to GND (False/Low) or 5V (True/High)

False/Low True/High
5V (Pin2)GND (Pin14) GPIO23 (Pin16) GPIO23 (Pin16)

GPIO23 (Pin16) is used in this example, but you can of course use another GPIO pin 



LabVIEW - Digital Read



LabVIEW Digital Write - Read
We can test the Digital Read by wiring a “Digital Out” 
(Write) Channel to the “Digital In” (Read) Channel 

GPIO23 (Pin16) GPIO24 (Pin18)



LabVIEW Digital Write - Read
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Building Executable Applications
• We will deploy an Executable LabVIEW Application, 

so it runs on startup of the Raspberry Pi without 
having a connection to the Host PC

• In order to create and build executable Application 
you need the Application Builder package

• From LabVIEW 2022 Q3 and newer the Application 
Builder is included with LabVIEW Professional 
Development System



Blinky Application



Build Application



Build Application



Build Application



• This Tutorial has shown how we can use Raspberry Pi in combination 
with the LabVIEW Programming environment

• “LabVIEW LINX Toolkit” is an add-on for LabVIEW which makes it 
possible to program the Raspberry Pi device using LabVIEW

• In that way we can create Data Logging Applications, etc. without 
the need of an expensive DAQ device

• If you in addition use the “LabVIEW Community Edition” (free for 
non-commercial use) you get a very low-cost DAQ/Datalogging 
System!

• You can also easily add features for logging data to Files or a 
Database System like SQL Server, or an OPC Server, etc.

• In later Tutorials, I will show how you can use Pulse Width 
Modulation (PWM), Push Buttons, I2C and SPI Interfaces, etc.

Summary
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