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NI USB TC-01 Thermocouple

J-Type Grounded Probe Thermocouple

J-Type Exposed-Junction Thermocouple



TC-01 Datasheet



DAQ System
A DAQ System consists of 4 parts:
• Physical input/output signals, sensors – In this 

case the Thermocouple Sensor/probe
• DAQ device/hardware – In this case the TC-01 

device
• Driver software – In this case the DAQmx software
• Your software Application (Application Software) -

in this case your LabVIEW application
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Digital Signals

𝑘 = 1

𝑻𝒔 = Sampling Time
𝑘 = Discrete Time

𝑡 = 𝑘𝑇"
𝑘

A computer can only deal with discrete signals

𝑘 = 2 𝑘 = 3 𝑘 = 4 …𝑘 = 0
𝑡 = 0 𝑡 = 𝑇" 𝑡 = 2𝑇" 𝑡 = 3𝑇" 𝑡 = 4𝑇"

𝑡 = Continuous Time

You typically log data at specific intervals

𝑇"

The sampling Time (𝑇") is the time between 2 logged values
𝑇	[℃]



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


Getting Started with TC-01



Getting Started with TC-01
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DAQ Assistant



DAQ Assistant

Select CJC Source = “Built-in”

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



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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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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