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Solution sheet 2
AND circuit
[image: ]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.DIN 40700

Theoretical background:
Today, circuits are used in computer technology that consist of billions of components on a single tiny piece of silicone. The active components are transistors that are connected to create logic gates. The function of these gates can be demonstrated easily using switches or the buttons included in this experimental kit.Figure 1: Wiring symbols DIN (outdated) and IEC

An AND gate is one type. It consists of at least two inputs and one output. The inputs in this experiment are the two buttons. When they are activated, the LED lights up according to the following diagram.

	Button 1
	Button 2
	LED
	
	A
	B
	Y

	off
	off
	off
	
	0
	0
	0

	on
	off
	off
	
	1
	0
	0

	off
	on
	off
	
	0
	1
	0

	on
	on
	on
	
	1
	1
	1



The second table shows the same result, described in a more general way. It is called a truth table. There are two inputs, A and B, as well as one output Y. The states of the inputs and output are indicated using a binary code of ones and zeroes.

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



Example solution for topic task
1. What happens when any one button is pushed?
The LED is not illuminated.
2. Why is the LED not illuminated?
The circuit is not closed for as long as just one button is pressed.
3. What happens when both buttons are pushed?
The LED is illuminated.
4. Why is the LED illuminated now?
Pressing both buttons closes the circuit. Only then can current flow.

Evaluating the experimental task
	Button 1
	Button 2
	LED

	off
	off
	off

	on
	off
	off

	off
	on
	off

	on
	off
	on


1. Therefore, two switches are connected one after another in parallel in the circuit. The circuit can only be closed if both of the two switches are closed. This is very easy to see in the wiring diagram. In the following table, write in the state of the LED depending on the switching position of the button.
The results are as follows. The LED is only illuminated if both buttons are pressed.


1. What could an AND circuit be used for? Do you know any examples of this?
AND circuits are not always obvious. One example are safety shutdown devices for machines which are operated by humans. An AND circuit ensures that the machine is only switched on if the person presses one switch with each of their two hands.
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