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Solution sheet 14
The MOSFET as a switch
The solution sheet shows an example of one possible solution for the task. The only specification is the wiring diagram. Therefore, many different solutions are possible. Ensure that the design still reflects the specifications of the wiring diagram.

Example solution for construction task
The construction task can be solved using the building instructions.

Example solution for topic task
Turn the potentiometer to the stop towards the 0 scale reading. Turn on the voltage supply and observe the motor. Does the motor turn?
The motor does not turn.
Turn the potentiometer slowly towards higher scale values. What do you observe?
The motor starts to turn from a certain potentiometer setting. Full speed is reached very quickly.
Can you explain what is happening in this circuit?
The potentiometer acts as a voltage divider. The MOSFET becomes conductive from a certain voltage.


Example solution for experimental task
1. Turn the potentiometer to the stop towards the 0 scale reading. Turn on the voltage supply. What is the displayed voltage UDS?
The displayed voltage UDS is almost 9 volts (depending on the status of the battery).
2. Turn the potentiometer to the limit stop at the scale reading 10. Read off the voltage UDS again.
The displayed voltage UDS is 0.022 Volt or 20 mV.
3. What conclusion can you draw, looking at both measured values?
If the MOSFET is not activated, the resistance between the drain and source is very high. If the MOSFET is activated, the resistance between the drain and source is very low.
4. Calculate the parameter RDS(on), which is very important for the MOSFET. RDS(on) is the resistance of the drain-source path with the MOSFET fully activated. This should be as small as possible. The XS motor draws around 30 mA when idling (you can also measure the actual motor current and use this value). Ohm's law can be used to calculate RDS(on).
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