Laboratory work #12
Reseaching analog comparators

Task 1

Researching zero level detector when a signal is applied to the inverting input 
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Fig.12.1

Construct the circuit according to Fig.12.1. Switch on the circuit. 

Depict the oscillograms of input and output voltages.

Define the input voltage threshold value 
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The oscillograms of input and output voltages
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Task 2

Researching zero level detector when a signal is applied to the non-inverting input 
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Fig.12.2

Construct the circuit according to Fig.12.2. Switch on the circuit. 

Depict the oscillograms of input and output voltages.

Define the threshold value of the input voltage 
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The oscillograms of input and output voltages
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Task 3

Researching the characteristics of a comparator with positive reference voltage
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Fig.12.3

Construct the circuit according to Fig.12.3. Switch on the circuit. 

Depict the oscillograms of input and output voltages.

Define the threshold value of the input voltage 
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The oscillograms of input and output voltages
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Task 4

Researching the characteristics of a comparator with negative reference voltage
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Fig.12.4

Construct the circuit according to Fig.12.4. Switch on the circuit. 

Depict the oscillograms of input and output voltages.

Define the threshold value of the input voltage 
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The oscillograms of input and output voltages
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Task 5

Researching the characteristics of a comparator with the reference voltage produced by a zener diode 
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Fig.12.5

Construct the circuit according to Fig.12.5. Switch on the circuit. 

Depict the oscillograms of input and output voltages.

Define the threshold value of the input voltage 
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The oscillograms of input and output voltages
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Task 6

Researching the characteristics of a comparator with the output voltage clamping

a) Construct the circuit according to Fig.12.6. Switch on the circuit. 

Depict the oscillograms of input and output voltages.

Using the obtained oscillograms define the levels of the output and threshold voltages.

The oscillograms of input and output voltages.

The level of the output voltage 
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The threshold voltage level
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Fig.12.6

b) Change the zener diode’ position.

Depict the oscillograms of input and output voltages.

Using the obtained oscillograms define the levels of the output and threshold voltages.

The oscillograms of input and output voltages.

The levels of the output voltage 
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The threshold voltage level
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Task 7

Researching the characteristics of a comparator with the input voltage clamping
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Fig.12.7
a) Construct the circuit according to Fig.12.7. Switch on the circuit. 

Depict the oscillograms of input and output voltages.

Using the obtained oscillograms define the upper and lower threshold voltage levels.

The oscillograms of input and output voltages.

The upper threshold voltage level 
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The lower threshold voltage level 
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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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