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Solution sheet 21
Differential amplifier
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. 
In this experiment, an input is placed firmly over half of the supply voltage using a voltage divider made of two 47 KΩ resistors. At the other input, a voltage between + 9 volt and 0 volt can be set using the potentiometer. Therefore, the actual input voltage will be between - 4.5 volt and + 4.5 volt.

Example:
Input voltage = UE
Voltage input 1 = UE1
Voltage input 2 = UE2
Input 2 is always set to + 4.5 volts via the voltage divider.
Input 1 = 0 Volt  UE = UE1 – UE2 = 0 Volt – 4.5 Volt = -4.5 Volt
Input 1 = 9 Volt  UE = UE1 – UE2 = 9 Volt – 4.5 Volt = +4.5 Volt



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

Topic task
1. Turn the potentiometer to the right end position. The scale should show 0. Turn on the voltage supply. What do you observe?
LED 2 is illuminated LED 1 is not illuminated.
1. Turn the potentiometer slowly towards higher scale values. What do you observe?
LED 2 goes on and LED 1 goes off from around the middle setting of the potentiometer.
1. Turn the potentiometer slowly back towards 0. What do you observe?
LED 1 goes on again and LED 2 goes off from around the middle setting of the potentiometer.
1. 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?
The brightness of the LED can actually be changed within a very small rotational angle of the potentiometer. This indicates high amplification. A small change in the input voltage results in a large change in brightness. 


Experimental task
Set the potentiometer to the scale values 0 to 10, one after the other. Enter the voltage displayed for each scale value into the table below.

	Scale value
Potentiometer
	Voltage

	0
	· 7 V

	1
	· 7 V

	2
	· 7 V

	3
	· 7 V

	4
	· 1 V

	5
	0 V

	6
	+ 1V

	7
	+ 7V

	8
	+ 7V

	9
	+ 7V

	10
	+ 7V
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