Laboratory work #11
Researching operational amplifierS circuits

Task 1

Researching operational amplifiers to sum DC voltages 
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Fig.11.1

a) Construct the circuit according to Fig.11.1. Switch on the circuit. 

b) According to the set input data calculate the values of I1, I2, IFEEDBACK currents, and taking into account U1 and U2 voltages define UOUT . 

U1 = 5 V,  U2 = 3 V.
	I1
	I2
	I=I1+I2
	IFEEDBACK
	UOUT

	Calcul.
	Measur.
	Calcul.
	Measur.
	Calcul.
	Measur.
	Calcul.
	Measur.
	Calcul.
	Measur.

	
	
	
	
	
	
	
	
	
	


Calcul. – calculation;

Measur. – measurement.
Task 2

Researching operational amplifiers to sum DC and AC voltages
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Fig.11.2
a) Construct the circuit according to Fig.11.2. Switch on the circuit. 

Set the value of R2 =5 k
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.
Depict the oscillograms of input and output voltages.

Measure the constant component and the amplitude of the output voltage using the values of U1 and U2. 

U0OUT,V___________(the constant component of the output voltage). 

Calculation __________________  Measurement________________

UOUT,V _______ (the variable component of the output voltage amplitude).
Calculation __________________  Measurement________________

The oscillograms of input and output voltages.
b) Set the value of R2 =2.5 k
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.
Depict the oscillograms of input and output voltages.

Measure the constant component and the amplitude of the output voltage using the values of U1 and U2. 

U0OUT,V___________(the constant component of the output voltage). 

Calculation __________________  Measurement________________

UOUT,V _______ (the variable component of the output voltage amplitude).
Calculation __________________  Measurement________________

The oscillograms of input and output voltages.
Task 3

Researching operational amplifiers to sum AC voltages 
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Fig.11.3
Construct the circuit according to Fig.11.3. Switch on the circuit. 

Depict the oscillograms of input and output voltages.

Measure the amplitudes of the input and output voltages.

Measure the amplitude of the output voltage using the values of U1 and U2. 

UOUT,V _______ (the amplitude of the output voltage).
Calculation __________________  Measurement________________

The oscillograms of the input and output voltages.
Task 4

Researching the transient processes in the integrating circuit 
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Fig.11.4
Construct the circuit according to Fig.11.4. Switch on the circuit. 

Depict the oscillograms of input and output voltages using the input voltages in the form of the rectangular pulse sequence.

Measure the amplitude of the input voltage and define the rate of the change in the output voltage using the corresponding oscillogram.

Measure the output voltage amplitude for the established process.

The oscillograms of the input and output voltages.
UIN, V (measurement)  _______ (the amplitude of the input voltage).
VIN, V/sec (measurement) _________ (the rate of the change in the input voltage)
UOUT,V (measurement)  _______ (the amplitude of the output voltage).
Task 5

Researching the effect of the input amplitude voltage on the transient processes in the integrating circuit
Construct the circuit according to Fig.11.4. 

Set the generator amplitude equal to 2V and the voltage scale at the A and B inputs of the oscillograph equal to 2 V/div. 

Depict the oscillograms of input and output voltages.

Measure the amplitude of the input voltage and define the rate of the change in the input voltage using the corresponding oscillogram.

Compare the oscillograms of the output voltage obtained at this and previous experiment.
Measure the output voltage amplitude for the established process. 

The oscillograms of the input and output voltages.
UIN, V (measurement)  _______ (the amplitude of the input voltage).
VIN, V/sec (measurement) _________ (the rate of the change in the input voltage)
UOUT,V (measurement)  _______ (the amplitude of the output voltage).
Task 6

Researching the effect of the circuit parameters on the transient processes in the integrating circuit

Construct the circuit according to Fig.11.4. 

a) Set the value of R1 = 5 к
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 and the generator amplitude 5V.
Depict the oscillograms of input and output voltages.

Measure the amplitude of the input voltage and define the rate of the change in the output voltage using the corresponding oscillogram at the beginning of the process.

Compare the oscillograms of the output voltage obtained at this experiment and Task 4 experiment.

The oscillograms of the input and output voltages.
UIN, V (measurement)  _______ (the amplitude of the input voltage).
VIN, V/sec (calculation) _________ (the rate of the change in the output voltage)
b) Set the value of C1 = 0.02 
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Depict the oscillograms of input and output voltages.

Measure the amplitude of the input voltage and define the rate of the change in the output voltage using the corresponding oscillogram at the beginning of the process.

Compare the oscillograms of the output voltage obtained at this experiment and Task 4 experiment.

The oscillograms of the input and output voltages.
UIN, V (measurement)  _______ (the amplitude of the input voltage).
VIN, V/sec (calculation) _________ (the rate of the change in the output voltage)
Task 7

Researching the transient process in the differentiator circuit
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Fig.11.5
Construct the circuit according to Fig.11.4. 

a) Depict the oscillograms of input and output voltages.

Measure the amplitude of the output voltage and define the rate of the change in the input voltage using the corresponding oscillograms.

UIN, V (measurement)  _______ (the amplitude of the input voltage).
VIN, V/sec (calculation) _________ (the rate of the change in the output voltage)
The oscillograms of the input and output voltages.

b) Using the circuit parameters and the calculated value of the rate of the change in the input voltage define the amplitude of the output voltage.
UIN, V (measurement)  _______ (the amplitude of the input voltage).
UOUT, V (calculation) _________ (the amplitude of the output voltage)
The oscillograms of the input and output voltages.
Task 8

Researching the effect of the input voltage frequency on the output voltage in the differentiator circuit
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Fig.11.6
Construct the circuit according to Fig.11.6. 

a) Set the generator frequency equal to 2 kHz. 

Depict the oscillograms of input and output voltages.

Measure the amplitude of the output voltage and define the rate of the change in the input voltage using the corresponding oscillograms.

Compare the oscillograms of the output voltage with the corresponding oscillogram from Task 7.

UOUT, V (measurement)  _______ (the amplitude of the output voltage).
VOUT, V/sec (calculation) _________ (the rate of the change in the output voltage)
The oscillograms of the input and output voltages.
b) Using the circuit parameters and the calculated value of the rate of the change in the input voltage define the amplitude of the output voltage.

UIN, V (measurement)  _______ (the amplitude of the input voltage).
UOUT, V (calculation) _________ (the amplitude of the output voltage)
The oscillograms of the input and output voltages.
Task 9

Researching the effect of the feedback resistor value on the output voltage in the differentiator circuit

Construct the circuit according to Fig.11.6. 

a) Set the value of the feedback resistor equal to 10 к
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.
Depict the oscillograms of input and output voltages.

Measure the amplitude of the output voltage and define the rate of the change in the input voltage using the corresponding oscillograms.

Compare the output voltage oscillogram with the corresponding oscillogram from Task 7.

The oscillograms of the input and output voltages.
UOUT, V (measurement)  _______ (the amplitude of the output voltage).
VOUT, V/sec (calculation) _________ (the rate of the change in the output voltage)
b) Using the circuit parameters and the calculated value of the rate of the change in the input voltage define the amplitude of the output voltage.

UIN, V (measurement)  _______ (the amplitude of the input voltage).
UOUT, V (calculation) _________ (the amplitude of the output voltage)
Task 10

Researching the effect of the capacitor value on the output voltage in the differentiator circuit

Construct the circuit according to Fig.11.6. 

a) Set the value of 
[image: image12.wmf]1

0.1

CF

m

=

.
Depict the oscillograms of input and output voltages.

Measure the amplitude of the output voltage and define the rate of the change in the input voltage using the corresponding oscillograms.

Compare the output voltage oscillogram with the corresponding oscillogram from Task 9.

The oscillograms of the input and output voltages.
UOUT, V (measurement)  _______ (the amplitude of the output voltage).
VOUT, V/sec (calculation) _________ (the rate of the change in the output voltage)
b) Using the circuit parameters and the calculated value of the rate of the change in the input voltage define the amplitude of the output voltage.

UOUT, V (calculation) _________ (the amplitude of the output voltage)
Your report must contain the circuits and characteristics of operational amplifiers.

Question list

Practical considerations

Offset voltage

Bias current

Drift

Operational amplifier models

Widely used operational amplifiers
Application of operational amplifiers

Analog-to-Digital Conversion

Successive Approximation ADC

Flash ADC

Digital-to-Analog Conversion

Difference Amplifier

Summing Amplifier

Comparison to Standard Voltage

Noise Effects on Comparator
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