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I. Objective of the Experiment

The main objective of this practical work is to study the influence of forward and reverse bias on the

current of a PN junction diode and also to plot the current-voltage characteristic of a PN junction diode.

current of a PN junction diode and also to plot the current-voltage characteristic of a diode in the forward

and reverse directions.

II. Theoretical Background

A diode is an active device with two electrodes, usually called an anode and a cathode. A diode consists

of a combination of P-type semiconductors (doped silicon or germanium) on the anode side and N-type

semiconductors on the cathode side.

Due to the special properties of the semiconductors, current can only flow through the junction in the

direction P → N. 

Figure.1: Structure and symbol of a PN junction diode.

1. Diode polarisation

The current flowing through the diode follows the exponential law of the voltage applied:

ௗܫ = ௦ܫ ∗ ቂ݁ ቀݔ


்
ቁ− 1ቃ= ௦ܫ ∗ ቂ݁ ቀݔ




ቁ− 1ቃ (1)

With:

Is: is called the reverse saturation current. This is the asymptotic value of the current flowing through the

junction in reverse polarisation.

VT: the thermodynamic voltage ቀܸ ் =
்


ݐቁܽݒ26݉ 25°C

q: the charge of the electron (1.6*10-19 C).

K: Boltzmann constant (1.3806488*10-23 J/°C).

T: Absolute temperature in Kelvin.

n: Emission coefficient. Depending on the material, it is around 1 for germanium diodes and between 1

and 2 for silicon diodes.
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The diode can be polarised in two ways:

1.1. Polarisation in the direct direction (through direction)

Given a circuit containing a variable voltage source and a resistor with a diode in series in series:

Figure.2: Direct polarisation of the diode.

When the anode is connected to the positive (+) side of the power supply (voltage generator) and the

cathode is connected to the negative (-) side, the diode is said to be forward biased (figure 2).

A current flows through the circuit when the voltage across the diode is greater than the threshold voltage

V0 (V0 = 0.5 volts for a silicon diode and V0 = 0.3 volts for a germanium diode).

This current increases very rapidly with V and is practically limited by the resistor in series with the

diode. In series with the diode. We can see that the current I flowing through the diode is related to the

voltage V applied to it by equation (1).

In the case shown in figure 2, the diode is biased in the on direction, so:

ௗܫ = ௦ܫ ∗ ቂ݁ ቀݔ


்
ቁ− 1ቃ (2)

1.2. Reverse polarisation (blocked direction)

Consider the following circuit:

Figure.3: Reverse polarisation (blocked) of the diode.

If the anode is connected to the minus (-) side of the supply and the cathode to the plus (+) side, the diode

is said to be reverse biased (Figure 3).

In the case of Figure .3, the diode is reverse biased and Id= Ii; Vd= Vi, so equation (1) becomes:

=ܫ ௦ܫ ∗ ቂ݁ ቀݔ


்
ቁ− 1ቃ (3)
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2. The current-voltage characteristic Id = f(Vd)

Figure.4: Current-voltage characteristics of the diode.

III. Experiment Procedure

1. Personal work

1.1 Using Proteus, make the following assembl:

Figure.5

1.2 Simulate the assembly and complete the table below:
Table. 1.

E 0 0.3 0.5 0.7 1 3 5 7 9 11 13 15

VR

VR

IR

Vd

Id

1.3 Invert the diode to obtain the following circuit:
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Figure.6

1.4 Simulate the installation and complete the table below:

Table. 2.
E 0 0.3 0.5 0.7 1 3 5 7 9 11 13 15

VR

VR

IR

Vi

Ii

1.4 Plot the following functions on the same graph, using appropriate scales: Ir = f

(VR); Id = f (Vd); Ii = f (Vi).

2. Field work

2.1. Direct polarisation (through beam)

a. Make the following connection:

Figure.7

b. By varying the voltage generator E, record for each value the voltage drop VR across the resistor R and

the current IR flowing through it and enter these values in the measurement table.

c. By varying the voltage generator E, record for each value the voltage drop Vd across the diode and the

current Id flowing through it and enter these values in the measurement table (Table 1).

2.2. Reverse polarisation (blocking direction)

a. Make the following circuit:
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.

Figure.8

b. By varying the voltage generator E, record for each value the voltage drop Vi across the diode and the

current Ii flowing through it and enter these values in the measurement table (Table 1).

Table. 3.

E 0 0.3 0.5 0.7 1 3 5 7 9 11 13 15

VR

VR

IR

Vd

Id

Vi

Ii

2.3. Work to be carried out

a. Identify the equipment used in the experiment.

b. Plot on the same graph, using appropriate scales, the following functions

Ir = f (VR); Id = f (Vd); Ii = f (Vi).

c. Determine the slope of the line IR = f (VR).

d. Determine the threshold voltage of the diode and its dynamic resistance.

e. Find the saturation current Is of the diode.

f. Conclusion.


