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EE221
Lab Experiment #5: Sensor Indicator Circuit

Fall 2014

En  g  i      nee  r  i      n  g         P  r  o      b  l      em:    Most real-world electronic systems use sensors to input data, 
which may ultimately be used to make a decision. Today’s lab will illustrate this process 
by using a temperature sensor known as a thermistor.  Prior to lab, research a thermistor 
to gain a fundamental understanding of what they are and how they work.

Figure 1: Possible Thermistor Circuit

Design P  r  o      b  l  e  m  :    Use a LM339 comparator (again, find out what this device is and how it
functions – look at its datasheet) with input from a reference voltage and a thermistor to pro-
vide an LED output when the thermistor is warmed by the touch of a human finger. Specifi-
cally, the thermistor should be configured to provide a voltage signal greater than +2.5 V 
when pinched between your fingers. Use a red LED as your output device (driven by the com-
parator). Your circuit should look similar to the one shown below. Either R3 or R4 will repre-
sent the thermistor. Use the hints below to determine if R3 or R4 is the thermistor.

Demonstrate the working circuit to your instructor and have your instructor sign your lab 
notebook.

Hints:
* To choose proper values of the voltage divider resistors, test the resistance of the thermistor 
at room temperature and then again when you are pinching it between your fingers (heating it 
up). Make sure that you provide proper power to the LM339 (did you look up the datasheet?).
* The resistor Rp is known as a “pull-up resistor” and you must select its value.  What is the 
output of the LM339 comparator when V+ > V−?  What is the output when V+ < V−?
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