Laboratory work №2 

Researching semiconductor diodes (Workbench computer simulation)
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Figure 1

Task 1 Measuring current-voltage characteristics of 1N4001 diode.

Study the characteristics of 1N4001 diode.

Construct the researching circuit according to Figure 1.

Mesure the values of voltage and current at forward and reverse bias and put the obtained results in the Table 1.
                                                                                                  Table 1
	Voltage at forward bias,

Voltage at reverse bias,

Current at forward bias,

Current at reverse bias,

Calculated currents:

    - at forward bias,

    - at reverse bias,
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Task 2 Measuring the static resistance of 1N4001 diode 
Measure the diode’s resistance at forward and reverse bias. 

Diode’s resistance at forward bias 
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Diode’s resistance at reverse bias 
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Task 3 Measuring current-voltage characteristics of 1N4001 diode
                                                                                                                  Table 2

	Forward current-voltage characteristic
	Reverse current-voltage characteristic

	E, V
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а) Forward current-voltage characteristic. Construct the circuit according to Figure 1. Setting the electromotive force equal to 5V, 4V, 3V, 2V, 1V, 0.5V, 0V write the values of 
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b) Reverse current-voltage characteristic (turn over the diode). Setting the electromotive force equal to 5V, 4V, 3V, 2V, 1V, 0.5V, 0V write the values of 
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equal to 0V, 5V, 10V, 15V write the values of 
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c) Using the obtained results plot the graphs of 
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d) Define the the diode’s differential resistance for the forward current-voltage characteristic at 
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= 4 ma, 0.4 ma, 0.2 ma.
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e) Define the the diode’s static resistance for the forward current-voltage characteristic at 
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Figure 2

Task 4 Measuring the parameters of 1N4733 zener diode
a) Study the characteristics of 1N4733 zener diode.
b) Construct the circuit according to Figure 2. Measure the value of 
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at the values of EMF equal to 0, 4, 6, 10, 15, 20, 25, 30, 35 V and put the obtained data in the Table 3.

c) Define 
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 for each value of
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d) Using the obtained results plot the current-voltage characteristic of this diode.
e) Assess the stabilized voltage of this diode using the obtained plot.
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f) Define the dissipated power 
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 at Е = 20 V.
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i) Assess the value of the differential resistance of this diode.
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                                                            Table 3

	Е, V
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Task 5 Researching the load characteristic of 1N4733 zener diode.
а) Link up the resistor R2 =75 and place it in parallel with 1N4733 zener diode. Set Е=20 V.
b) Repeat the item (a) at short circuit and the values of R2 resistor equal to 75, 100, 200, 300, 600 ohm, 1 kohm.

c) Define I1 current through R1 resistor, I2 current through R2 resistor, and 
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 for each value of R2 resistor.

Voltage and current values at Е=20 V.

	R2, ohm
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Your report must contain the characteristics of the diodes in question, their circuits and the obtained results.

Question list.

The properties of semiconductors

The fundamentals of semiconductors 

- Planck's Quantum Hypothesis

- The Bohr's Theory

- The proof of the Bohr's theory
- Heisenberg uncertainty principle
- Wave–particle duality
Intrinsic semiconductors
Electrons and “holes”
Fermi Level 

Fermi Function 

Density of Energy States
Valence
The properties of p-n junction
Shockley diode equation
The characteristics of diodes

Rectifying Diodes

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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