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DAQ in LabVIEW
• To use DAQ Hardware in LabVIEW we need to use the 

DAQmx driver
• We will use the following DAQ hardware to exemplify:

– TC-01 Thermocouple Temperature Device
– USB-600x or similar DAQ Devices with Analog and Digital 

Channels
– Note! Other DAQ devices from NI will work in the same 

manner since they all use the same DAQmx driver
• This Tutorial will show different ways to read data from these 

DAQ devices
• The features and principles shown here will be the same for 

other DAQ hardware from other vendors as well



TC-01 Thermocouple

https://www.ni.com/docs/en-US/bundle/usb-tc01-specs/page/specs.html

https://www.ni.com/docs/en-US/bundle/usb-tc01-specs/page/specs.html


USB-600x

https://www.ni.com/en/shop/data-acquisition/entry-level-usb-daq.html

USB-6008

https://www.ni.com/en/shop/data-acquisition/entry-level-usb-daq.html


DAQ and I/O Devices

1 Analog Input (AI) Channel

USB-600xTC-01 Thermocouple

I/O Devices have typically 4 
different types of channels:
• Analog In (AI)
• Analog Out (AO)
• Digital In (DI)
• Digital Out (DO)

The Video will focus on USB-600x and Analog Input (AI). 
The programming principles are the same for both devices (and 
other similar devices from NI) and the different Channel options. 
The Tutorial (PDF) will show examples using both devices



DAQmx

https://www.ni.com/en/support/downloads/drivers/download.ni-daq-mx.html

To use DAQ hardware in LabVIEW
we need to use the DAQmx driver.
It can be downloaded for free.

https://www.ni.com/en/support/downloads/drivers/download.ni-daq-mx.html


MAX

MAX – Measurement and Automation Explorer

You can use MAX to 
test and configure 
your DAQ device

Measurement and Automation Explorer (MAX)
is installed as part of the DAQmx software



DAQmx in LabVIEW
This is the DAQmx palette that 

appears in LabVIEW after installation

https://www.ni.com/en-no/support/downloads/drivers/download.ni-daq-mx.html

To use DAQ hardware in 
LabVIEW we need to use 
the DAQmx driver.
It can be downloaded for 
free.

https://www.ni.com/en-no/support/downloads/drivers/download.ni-daq-mx.html


Different options using DAQmx
You have different options when setting up and 
connecting the DAQ device using DAQmx and 
LabVIEW:
1. Use the “DAQ Assistant” in LabVIEW 

(Configuration through a Wizard)
2. Configure DAQ Settings using MAX
3. Use the “Low-level” DAQmx VIs in LabVIEW 

(Full control of all details in your code)
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LabVIEW Examples
You have different options when setting up and 
connecting the DAQ device using DAQmx and 
LabVIEW:
1. Use the “DAQ Assistant” in LabVIEW 

(Configuration through a Wizard)
2. Configure DAQ Settings using MAX
3. Use the “Low-level” DAQmx VIs in LabVIEW 

(Full control of all details in your code)
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I/O Channels

I/O Devices have typically 4 types of channels:
• Analog In (AI)
• Analog Out (AO)
• Digital In (DI)
• Digital Out (DO)

This Tutorial will focus on Analog In. The programming principles are the same for the other types



USB-600x and MAX

Open MAX and make sure the 
USB-600x is installed properly. 
Here you can also test to see if 
the device is working properly
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Different options using DAQmx
You have different options when setting up and 
connecting the DAQ device using DAQmx and 
LabVIEW:
1. Use the “DAQ Assistant” in LabVIEW 

(Configuration through a Wizard)
2. Configure DAQ Settings using MAX
3. Use the “Low-level” DAQmx VIs in LabVIEW 

(Full control of all details in your code)



DAQ Assistant

Here, a 1.5V Battery is connected to Analog Input Channel 0 (AI0)



DAQ Assistant



Note!!! – DAQ Assistant Error 
Do you get an Error like this when trying to use the DAQ Assistant?

In “LabVIEW 2022 Q3” to “LabVIEW 2023 Q3” there is a bug with the DAQ Assistant. To fix 
that you need to install the LabVIEW 2021 SP1 core component. See information on this 
web page from NI: 
https://knowledge.ni.com/KnowledgeArticleDetails?id=kA03q0000019gTMCAY&l=en-NO
Another solution is to use, e.g., the 
lower level DAQ functions in LabVIEW, 
see upcoming examples in this Tutorial.

Workaround:
• Install LabVIEW 2021 SP1
• LabVIEW 2021 SP1 does not need to 

be activated, it is sufficient to install 
LabVIEW 2021 on your system and not 
activate it

• Installing just the LabVIEW 2021 SP1 
run-time engine will not be sufficient, 
the LabVIEW ADE needs to be installed 

I have been in contact with NI, and it is expected that this 
error will be fixed in upcoming versions of LabVIEW

This Bug/Issue has been fixed in LabVIEW 2024 Q1 and NI-DAQmx 2024 Q1 (and newer)

https://knowledge.ni.com/KnowledgeArticleDetails?id=kA03q0000019gTMCAY&l=en-NO


Convert from Dynamic Data



While Loop



Number of Decimals and Units

Make sure to select a proper Number of 
Decimals. Typically, a DAQ Device/Sensor don’t 
have an Accuracy with 10 Decimals. Make sure 

to read the Datasheet for the selected Hardware

Always make sure to add a 
proper Unit. A Value without a 

Unit makes no Sense!



Reading Multiple Channels



Reading Multiple Channels
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Different options using DAQmx
You have different options when setting up and 
connecting the DAQ device using DAQmx and 
LabVIEW:
1. Use the “DAQ Assistant” in LabVIEW 

(Configuration through a Wizard)
2. Configure DAQ Settings using MAX
3. Use the “Low-level” DAQmx VIs in LabVIEW 

(Full control of all details in your code)



Configure DAQ Settings using MAX



Configure DAQ Settings using MAX



Configure DAQ Settings using MAX



While Loop



While Loop v2 – Start/Stop Task

Increase speed by using Start Task VI



While Loop v2 – Start/Stop Task
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Different options using DAQmx
You have different options when setting up and 
connecting the DAQ device using DAQmx and 
LabVIEW:
1. Use the “DAQ Assistant” in LabVIEW 

(Configuration through a Wizard)
2. Configure DAQ Settings using MAX
3. Use the “Low-level” DAQmx VIs in LabVIEW 

(Full control of all details in your code)



Using “Low-level” DAQmx VIs



Configure Additional Settings

In the previous example we just used the 
default setting.
If you need to change some of the default 
setting, just right-click on the select input 
and create a constant



Configure Additional Settings



While Loop



While Loop with Start/Stop Task

Increase speed by using “Start Task” and “Stop Task” VIs outside the While Loop



Final Application with Error Handling
All Applications should have proper Error Handling

Further Improvements: Use the State Machine programming principle in your Application



Improved Solution: Create and use SubVIs

See Code for the 2 SubVIs on next page



SubVIs



Reading Multiple Channels



Reading Multiple Channels – Alt B

Can be put into a SubVI

Further Improvements: Use the State Machine programming principle in your Application
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TC-01 and MAX

Open MAX and make sure the 
TC-01 is installed Properly. Here 

you can also test to see if the 
device is working properly
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DAQ Assistant



DAQ Assistant

Select CJC Source = “Built-in”

The TC-01 device has only one Analog Input called ai0



Note!!! – DAQ Assistant Error 
Do you get an Error like this when trying to use the DAQ Assistant?

In “LabVIEW 2022 Q3” to “LabVIEW 2023 Q3” there is a bug with the DAQ Assistant. To fix 
that you need to install the LabVIEW 2021 SP1 core component. See information on this 
web page from NI: 
https://knowledge.ni.com/KnowledgeArticleDetails?id=kA03q0000019gTMCAY&l=en-NO
Another solution is to use, e.g., the 
lower level DAQ functions in LabVIEW, 
see upcoming examples in this Tutorial.

Workaround:
• Install LabVIEW 2021 SP1
• LabVIEW 2021 SP1 does not need to 

be activated, it is sufficient to install 
LabVIEW 2021 on your system and not 
activate it

• Installing just the LabVIEW 2021 SP1 
run-time engine will not be sufficient, 
the LabVIEW ADE needs to be installed 

I have been in contact with NI, and it is expected that this 
error will be fixed in upcoming versions of LabVIEW

This Bug/Issue has been fixed in LabVIEW 2024 Q1 and NI-DAQmx 2024 Q1 (and newer)

https://knowledge.ni.com/KnowledgeArticleDetails?id=kA03q0000019gTMCAY&l=en-NO


Convert from Dynamic Data



While Loop
Typically, you log Data inside a While Loop



Number of Decimals and Units

Make sure to select a proper Number of 
Decimals. Typically, a Temperature Sensor don’t 
have an Accuracy with 10 Decimals. Make sure 
to read the Datasheet for the selected Sensor

Always make sure to add a 
proper Unit. A Value without a 

Unit makes no Sense!
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Configure DAQ Settings using MAX



Configure DAQ Settings using MAX



Configure DAQ Settings using MAX



While Loop



While Loop v2 – Start/Stop Task

Increase speed by using “Start Task“ and “Stop Task” VIs outside the While Loop



While Loop v2 – Start/Stop Task
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Using “Low-level” DAQmx VIs



Configure Additional Settings

In the previous example we just used the 
default setting.
If you need to change some of the default 
setting, just right-click on the select input 
and create a constant



Configure Additional Settings



While Loop



While Loop with Start/Stop Task

Increase speed by using “Start Task” and “Stop Task” VIs outside the While Loop



Final Application with Error Handling
All Applications should have proper Error Handling

Further Improvements: Use the State Machine programming principle in your Application
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