Laboratory work #3
Researching diode limiters and diode clipping circuits (Workbench computer modulation) 

Task 1 
Measuring the voltage limiting level of a series diode limiter
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Fig.3.1 Series diode limiter
Construct the circuit according to Fig.3.1 and switch it on.

Your task is to write the readings of the following values:

· input and output voltage oscillograms

· max value of the input voltage amplitude

· max value of the output voltage amplitude

· the voltage limiting level.
Task 2 
Measuring the voltage limiting level of a series biased diode limiter
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Fig.2 Series biased diode limiter
a) Measuring the voltage level at positive bias.

Construct the circuit according to Fig.3.2 and switch it on.

Write the following readings:

- max value of  the input voltage
- max value of  the output voltage

- the limited voltage level. 

b) Measuring the voltage level at negative bias.
Change the polarity of the power source (5V) and switch the circuit on.

Write the following readings:

- max value of  the input voltage

- max value of  the output voltage

- the limited voltage level. 

Task 3 
Measuring the voltage limiting level of a shunt diode limiter
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Fig.3.3 The shunt diode limiter.

Construct the circuit according to Fig.3.3 and switch it on.

Your task is to write the readings of the following values:

· input and output voltage oscillograms

· max value of the input voltage amplitude

· max value of the output voltage amplitude

· the voltage limiting level.
Task 4 
Measuring the voltage limiting level of a shunt biased diode limiter
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Fig.3.4 The shunt biased diode limiter.

a) Measuring the voltage level at positive bias.

Construct the circuit according to Fig.3.4 and switch it on.

Write the following readings:

- max value of  the input voltage

- max value of  the output voltage

- the limited voltage level. 

b) Measuring the voltage level at negative bias.
Change the polarity of the power source (5V) and switch the circuit on.

Write the following readings:

- max value of  the input voltage

- max value of  the output voltage

- the limited voltage level. 

Task 5 
Measuring the voltage limiting level of a shunt biased zener diode limiter
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Fig.3.5 The shunt biased zener diode limiter


Construct the circuit according to Fig.3.5 and switch it on.

Write the following readings:

- max value of  the input voltage

- max value of  the output voltage

- the limited voltage level. 

Task 6 
Measuring the voltage limiting level of a symmetric shunt biased zener diode limiter
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Fig.3.6 The symmetric shunt biased zener diode limiter
Construct the circuit according to Fig.3.6 and switch it on.

Write the following readings:

- max value of  the input voltage

- max value of  the output voltage

- the limited voltage level. 

Task 7 
Measuring the value of the output voltage constant component of a positive diode forming circuit

	[image: image7.png]





Fig.3.7 The positive diode forming circuit
During the 1st half-wave of the input voltage a current is passing through the diode.

The capacitor will charge up to the level of 
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- 0.7V (this voltage level is less than the input voltage by the value of the direct voltage drop across the diode).
Thus, during the positive half-wave the diode is closed.

Within the period of oscillation the capacitor will discharge slightly and charge again within the negative half-wave.
We obtain the constant voltage component as a result of the mentioned process.

It’s necessary to have the value of RC-circuit time constant to exceed substantially the input signal period. 

Construct the circuit according to Fig.3.7 and switch it on.

Write the following readings:

· input and output voltage oscillograms

· max and min values of the input voltage amplitude

· max and min values of the output voltage amplitude

· the constant component of the output voltage amplitude.

Task 8 
Measuring the constant component of the output voltage of a positive diode forming circuit at the increase in the input voltage amplitude.

Construct the circuit according to Fig.3.7, set the value of the generator equal to 8V and switch it on.

Write the following readings:

· input and output voltage oscillograms

· max and min values of the input voltage amplitude

· max and min values of the output voltage amplitude

· the constant component of the output voltage amplitude.

Task 9 
Measuring the constant component of the output voltage of a positive diode forming circuit at the reduction in the input voltage amplitude.

Construct the circuit according to Fig.3.7, set the value of the generator equal to 2V and switch it on.

Write the following readings:

· input and output voltage oscillograms

· max and min values of the input voltage amplitude

· max and min values of the output voltage amplitude

· the constant component of the output voltage amplitude.

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

Question list.

The properties of p-n junction
Shockley diode equation
The characteristics of diodes

Rectifying Diodes

Half-wave rectifiers

Full-wave rectifiers

Bridge rectifiers
Voltage Regulating Diodes

Diodes as frequency multipliers

Diodes as mixers

Applications of switching Diodes

Light-Emitting-Diodes or LED's

Laser diodes 
Zener diodes
Application of zener diodes
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