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Task 20

Schmitt trigger
[image: ]Construction task
Build the electronic circuit as shown in the wiring diagram in Figure 2 . 
Try to build the circuit without the building instructions.


Building tips
Make sure to check the polarity of the transistors. The connections B = Base, C = Collector and E = emitter are marked on the component circuit board. 
[image: ]The potentiometer also has three connections. The centre contact is connected to the grinder, and the end contacts to the ends of the resistance element. In this circuit, it is important to correctly connect the end contacts of the potentiometer. The connections are shown from the rear in Figure 1. The colours of the connecting wires are shown on the wiring diagram: rt = red, gn = green, sw = black.[bookmark: _Ref68257690]Figure 2: Wiring diagram

Mount the scale you used in previous experiments onto the shaft of the potentiometer with the help of a rotary disc.
Connect the battery holder as shown in Figure 3. The voltage supply is connected with correct polarity if the switch is pressed in the direction of the arrow.[bookmark: _Ref66274620]Figure 1: Connections of the potentiometer from the rear



[bookmark: _Ref71116936]Figure 3: Battery holder
9V

Topic task
Turn the potentiometer to the right end position. The scale should show 0. Turn on the voltage supply. What do you observe?
Turn the potentiometer slowly towards higher scale values. At what setting does the LED turn on?
Turn the potentiometer slowly back towards 0. At what setting does the LED turn off?
Turn the potentiometer back to the right end position. Try to cause the LED to get brighter slowly by turning the potentiometer very slowly. Can you do it?

Experimental task
[image: ]Switch off the voltage supply. Connect the multimeter to the circuit as shown in Figure 4. The plus pole must be connected to the potentiometer. Set the measurement range voltage to 20 volts DC. Turn the potentiometer to the left stop. The scale must be at 0. Turn on the voltage supply. 
1. Turn the potentiometer from the left stop towards the right stop multiple times. Try to find the last point at which the LED is still not yet illuminated. Note the voltage displayed on the multimeter in the table below.[bookmark: _Ref68512644]Figure 4: Multimeter connection

1. Turn the potentiometer from the right stop towards the left stop multiple times. Try to find the last point at which the LED is still illuminated. Note the voltage displayed on the multimeter in the table below.
1. The difference between the two switching voltages is called the hysteresis. Calculate the hysteresis and enter it into the table as well.

	Voltage at activation point (UE)
	

	Voltage at deactivation point (U A)
	

	Hysteresis (UE – UA)
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