Laboratory work #4
Researching half-wave and full-wave rectifiers using Electronics Workbench software.
Task 1. 

Researching input and output voltages of the half-wave rectifier.
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Fig.2.1.

a) Construct the circuit according to Fig.2.1 and switch it on.

Outline the oscillograms of input and output signals:

Max input voltage
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Max output voltage 
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b) Measuring the period and frequency of the output voltage using the oscillograms: 
The period of the output voltage Т ______
The frequency of the output voltage f ______
c) Define max diode’s reverse voltage:
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d) Define the voltage transformation coefficient (as the relation of the voltage amplitudes of the primary and secondary windings of the transformer). To measure the voltage amplitudes of the primary winding you have to plug A channel of the oscillograph into Pri node.
The voltage transformation coefficient N______
e) Calculate the average value of the output voltage (the constant component):
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Task 2. 

Researching input and output voltages of the full-wave rectifier with the center-tapped transformer.  
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Fig.2.2.
a) Construct the circuit according to Fig.2.2 and switch it on.

Outline the oscillograms of input and output signals:

Max input voltage
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Max output voltage 
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b) Measuring the period and frequency of the output voltage using the oscillograms: 
The period of the output voltage Т ______
The frequency of the output voltage f ______
c) Define max diode’s reverse voltage:
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d) Define the voltage transformation coefficient (as the relation of the voltage amplitudes of the primary and secondary windings of the transformer). To measure the voltage amplitudes of the primary winding you have to plug A channel of the oscillograph into Pri node.
The voltage transformation coefficient N______
e) Calculate the average value of the output voltage (the constant component):
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Task 3. 

Researching input and output voltages of the bridge rectifier.  
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Fig.2.3.
a) Construct the circuit according to Fig.2.3 and switch it on.

Outline the oscillograms of input and output signals:

Max input voltage
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Max output voltage 
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b) Measuring the period and frequency of the output voltage using the oscillograms: 
The period of the output voltage Т ______
The frequency of the output voltage f ______
c) Define max diode’s reverse voltage:
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d) Define the voltage transformation coefficient (as the relation of the voltage amplitudes of the primary and secondary windings of the transformer). To measure the voltage amplitudes of the primary winding you have to plug A channel of the oscillograph into Pri node.
The voltage transformation coefficient N______
e) Calculate the average value of the output voltage (the constant component):
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Task 4. 

Defining the ripple coefficient of the half-wave rectifier.  

a) Construct the circuit according to Fig.2.4 and switch it on.

Outline the oscillograms of input and output signals:

Max output voltage
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b) Define the mean value of the output voltage:
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c) Define the ripple coefficient of the output voltage (using corresponding formula from Lectures):

q _________
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Fig.2.4.
Task 5.

Defining the ripple coefficient of the half-wave rectifier at the change in the filter capacity.
a) Set the capacitor capacitance equal to 150 microfarad (Fig.2.4) and switch the circuit on.

Outline the oscillograms of input and output signals:

Max output voltage
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b) Define the mean value of the output voltage:
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c) Define the ripple coefficient of the output voltage:

q _________

Task 6.

Defining the ripple coefficient of the half-wave rectifier at the change in the load current.

a) Set the capacitor capacitance equal to 470 microfarad and RL resistance equal to 200 Ohms (Fig.2.4) and switch the circuit on.

Outline the oscillograms of input and output signals:

Max output voltage
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b) Define the mean value of the output voltage:
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c) Define the ripple coefficient of the output voltage:

q _________

Task 7.

Defining the ripple coefficient of the full-wave rectifier.

a) Construct the circuit according to Fig.2.5 and switch it on.

Outline the oscillograms of input and output signals:

Max output voltage
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Fig.2.5.

b) Define the mean value of the output voltage:
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c) Define the ripple coefficient of the output voltage (using corresponding formula from Lectures):

q _________

Your report must contain the characteristics of the diodes in question, their circuits and the obtained results.

Question list.

Electrostatic properties of p-n junction

Junction capacitance

Varicap or varactor diodes

Parametric amplifiers
Clipper circuits
Clamper circuits

Thyristors

Varistors

Voltage multipliers
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_1328165611.unknown

_1328274787.unknown

_1076695246.unknown

_1076696193.unknown

_1076691993.unknown

_1076577171.unknown

