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Hardware
• DAQ Device (e.g., USB-6008)
• Breadboard
• TMP36 Temperature Sensor
• Wires (Jumper Wires) 



Breadboard
A breadboard is used to wire 
electric components together



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
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USB-6008



I/O Pins



DAQmx
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Measurement & Automation Explorer (MAX)
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Using the Test Panel in MAX
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TMP36

TMP is a small, low-cost temperature sensor and cost about $1 (you can buy it “everywhere”)



TMP36



TMP36 Temperature Sensor

https://learn.adafruit.com/tmp36-temperature-sensor

A Temperature sensor like TM36 use a 
solid-state technique to determine the 
temperature. 

They use the fact as temperature 
increases, the voltage across a diode 
increases at a known rate.

https://learn.adafruit.com/tmp36-temperature-sensor


TMP36 Datasheet

http://no.rs-online.com/webdocs/14cd/0900766b814cd0a1.pdf

http://no.rs-online.com/webdocs/14cd/0900766b814cd0a1.pdf


Linear Scaling
Convert form Voltage (V) to degrees Celsius
From the Datasheet we have:

(𝑥#, 𝑦#) = (0.75𝑉, 25°𝐶)
(𝑥0, 𝑦0) = (1𝑉, 50°𝐶)

There is a linear relationship between 
Voltage and degrees Celsius:

𝑦 = 𝑎𝑥 + 𝑏

We can find a and b using the following 
known formula:

𝑦 − 𝑦# =
𝑦0 − 𝑦#
𝑥0 − 𝑥#

(𝑥 − 𝑥#)

This gives:

𝑦 − 25 =
50 − 25
1 − 0.75

(𝑥 − 0.75)

Then we get the following formula:
𝑦 = 100𝑥 − 50



Celsius to Fahrenheit Conversion

In Norway we typically use Celsius as temperature unit, while in US 
they use Fahrenheit.

Conversion between these are as follows:

𝑇7 =
9
5
𝑇9 + 32



Necessary Equipment

• PC
• DAQ Module, e.g., USB-6008
• Breadboard
• TMP36
• Wires (Jumper Wires)



Arduino Wiring Example
Here you see a wiring 
examples using Arduino.
You make the same wiring 
using a DAQ device like 
USB-6008 or similar.

5V
GND

AI0



USB-6008 Wiring Example

5V

GND

AI0USB-6008
Breadboard

TMP36



USB-6008 Wiring Example

We connect the TMP36 to LabVIEW using a USB DAQ Device from National 
Instruments, e.g., USB-6001, USB-6008 or similar. I have used a breadboard for 
the wiring.  

TMP
36

5V
AI+

GND



Pseudo Code

A typical scenario:
1. Read Signal from DAQ Device (0-5V)
2. Convert to degrees Celsius using information 

from the Datasheet
3. Show/Plot Values in your Application GUI
4. Save Data to a Database



LabVIEW Example



Ar
du

in
o 

Ex
am

pl
e

const int temperaturePin = 0;

float adcValue;
float voltage;
float degreesC;

void setup()
{
Serial.begin(9600);

}

void loop()
{

adcValue = analogRead(temperaturePin);

voltage = (adcValue*5)/1023;

degreesC = 100*voltage - 50;

Serial.print("ADC Value: ");
Serial.print(adcValue);

Serial.print("  voltage: ");
Serial.print(voltage);

Serial.print("  deg C: ");
Serial.println(degreesC);

delay(1000);
}

Convert from ADC-value (0-
1023) to Voltage (0-5V)

Convert from Voltage to degrees Celsius



Visual Studio
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NI-DAQmx Driver
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NI-DAQmx Examples
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Application
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We will create the following Application in Visual Studio:
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NationalInstruments.DAQmx.dll
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NationalInstruments.DAQmx.dll
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Code
using System;
using System.Windows.Forms;
using NationalInstruments.DAQmx;

namespace Tmp36App
{

public partial class Form1 : Form
{

public Form1()
{

InitializeComponent();
}

private void btnGetData_Click(object sender, EventArgs e)
{

Task analogInTask = new Task();

AIChannel myAIChannel;

myAIChannel = analogInTask.AIChannels.CreateVoltageChannel(
"dev1/ai0",
"myAIChannel",
AITerminalConfiguration.Rse,
0,
5,
AIVoltageUnits.Volts
);

AnalogSingleChannelReader reader = new AnalogSingleChannelReader(analogInTask.Stream);

double DaqValue = reader.ReadSingleSample();

double tmp36Value = DaqValue * 100 - 50;

txtTempData.Text = tmp36Value.ToString("0.00");
}

}
}
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Final Application

36

Now we are ready to Run (F5) our Application:



Improvements
• Create and use separate Classes and in general improve 

the C# code
• Use a Timer in order to read values at specific intervals
• Plot values in a Chart
• Save Data to a Database
• Save Data to a Text File
• etc.

Good luck with your Application
37
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