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The aim of the work - explore the operational amplifier structure, operating principle, used circuits, examine their work.

Task
1. Find out the purpose of operational amplifiers, circuit diagrams and their use.

2. Connect and study the various connections of operational amplifiers.

Equipment
1. Lab bench with a generator and measuring devices KL - 21001.
2. Operational amplifier examination module KL-23013.
3. Oscillograph.

4. Connecting wires.. 
Workflow
1. Connect circuit shown in Fig. 1.
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Figure 1.  Test circuit of alternating current inverter amplifier

2. Modules KL-23013 power supply terminals + 12 V, – 12 V and shell [image: image2.png]


 terminals connect with stand KL - 21001 appropriate terminals („Fixed power“ + 12 V, – 12 V and GND).

3. Connect module IN terminal with base „FUNCTION GENERATOR“ terminal OUTPUT, and shells [image: image3.png]


 – with GND terminal.
4. Set the „FUNCTION GENERATOR“ to sine wave form and frequency of 1000Hz, output voltage  - 0,2 V (determined by the oscilloscope screen readings INPUT CH I). Changing the value of R20 pontiometer get the output (INPUT CH II you can see in the oscillographs screen), get the inverted, strengthened undistorted signal. Calculate the value of the gain K. 


(Value of the gain.
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where U - Signal Amplitude value of IN and OUT - input and output).
5. Measure the inverting operstional amplifiers amplitude's three frequency characteristics and fill the table. To change frequency (shown int the table) in the generators output  you must use knobs "Range" and "Frequency". The peak value of the output voltage can be seen in the screen of the oscilloscope.
6. Copy the curve, seen in the oscillograph at Kmax, equal 1000 Hz


Table 1.1. Frequency characteristics of inverting operational amplifier

Kmax
	f, Hz
	100
	200
	500
	750
	1 k
	2 k
	5 k 
	7,5k
	10 k
	20 k
	50 k
	75 k
	100k

	UOUT
	
	
	
	
	
	
	
	
	
	
	
	
	

	K
	
	
	
	
	
	
	
	
	
	
	
	
	



0,7·Kmax
	f, Hz
	100
	200
	500
	750
	1 k
	2 k
	5 k 
	7,5k
	10 k
	20 k
	50 k
	75 k
	100k

	UOUT
	
	
	
	
	
	
	
	
	
	
	
	
	

	K
	
	
	
	
	
	
	
	
	
	
	
	
	



0,3·Kmax
	f, Hz
	100
	200
	500
	750
	1 k
	2 k
	5 k 
	7,5k
	10 k
	20 k
	50 k
	75 k
	100k

	UOUT
	
	
	
	
	
	
	
	
	
	
	
	
	

	K
	
	
	
	
	
	
	
	
	
	
	
	
	


7. Plot the amplifier frequency amplitude characteristic graphs. (Fig.2).
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Figure 2. The characteristic of operational amplifier frequency amplitude

8.  Connect circuit shown in Fig. 3.
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Figure 3 Test circuit of alternating current noninverting amplifier 

9. Set the „FUNCTION GENERATOR“ to sine wave form and frequency of 1000Hz, output voltage  - 0,2 V (determined by the oscilloscope screen readings INPUT CH I). Changing the value of R20 pontiometer get the output (INPUT CH II you can see in the oscillographs screen), get the inverted, strengthened undistorted signal. Calculate the value of the gain Kmax. 
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10. Copy the curve, seen in the oscillograph at Kmax, equal 1000 Hz.

11. Measure the noninverting operstional amplifiers amplitude's three frequency characteristics and fill the table. To change frequency (shown int the table) in the generators output  you must use knobs "Range" and "Frequency". The peak value of the output voltage can be seen in the screen of the oscilloscope. 
Table 1.2. Frequency characteristics of noninverting operational amplifier
	f, Hz
	100
	200
	500
	750
	1 k
	2 k
	5 k 
	7,5k
	10 k
	20 k
	50 k
	75 k
	100k

	UOUT
	
	
	
	
	
	
	
	
	
	
	
	
	

	K
	
	
	
	
	
	
	
	
	
	
	
	
	


12. Plot the amplifier frequency amplitude characteristic graphs. (Fig.4).
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Figure 4. The characteristic of operational amplifier frequency amplitude
Findings
PAGE  
1

_1331463322.unknown

_1331465748.unknown

_1331416104.vsd

