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Solution sheet 13
The MOSFET
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 on the voltage supply and observe the motor. Does the motor turn?
In some cases, the motor can turn immediately after the voltage supply is turned on. Usually, it will not be switched on.
Briefly touch the +9V contacts and gate simultaneously with your finger. What happens?
The motor begins to turn.
Briefly touch the GND contacts and gate simultaneously with your finger. What happens?
The motor stops.
Repeat touching the contacts as described under 2 and 3 multiple times in a row. What do you observe?
The motor can be switched on and off by changing the bridging of the contacts +9V and Gate as well as Gate and GND.
Can you explain what is happening in this circuit?
Bridging the contacts +9V and Gate switches on the MOSFET. Something seems to be saving the switching state. Only bridging the contacts Gate and GND resets the switching state.


The phenomenon responsible for this observation is caused by the extremely high gate resistance of the MOSFET. It is multiple 100 MΩ. If the gate is connected to the plus pole of the voltage source, it is charged with positive charge carriers. Due to the extremely high gate resistance, the charge carriers can only flow out of it very slowly. The MOSFET remains switched on. Connecting it to the minus pole of the voltage source discharges the gate. The motor is switched off.
The positive charge is caused by the suction effect of the plus pole on the electrons. If the electrons are removed from the gate, it will be more positively charged than the substrate of the MOSFET.
Furthermore, even touching the gate contact may be sufficient to turn the motor on or off. In this case, the static electricity with which you yourself are charged is enough to charge or discharge the gate. The electricity can be caused by the friction of your clothing, or by electrical fields around you (electrosmog). Modern MOSFETs have built-in protective circuits so that they are not damaged by such charges.

Example solution for experimental task
In this experiment, a pencil line will be used as a very high resistance. The typical electrical resistance of the total line can be well over 100 MΩ. Due to the extremely high gate resistance, very high electrical resistances are sufficient to reliably charge the gate. We say that circuits with MOSFETs have very high ohm inputs.
If the pencil line is connected to the +9V and Gate contacts, the motor turns. You might see that the motor does not turn at full speed, because the length of the line between the two contact points is very long.
If you want to turn off the motor, press the button. The gate will be connected to the minus pole of the voltage source. The charge of the gate will be removed.
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