
GCSE Electronics: Component 1
Unit 5: Applications of diodes 

Applications of diodes

There are a number of different types of diodes in use in electronics. In this 
section we are going to examine the silicon diode, which is probably the 
simplest of all the diode family. The symbol for a diode is:

The following circuits shows the behaviour of the diode.

In the left-hand circuit, the voltage of the battery is split between the diode 
(≈0.7V) and the lamp (≈5.3V). In the right-hand circuit, the voltage is across 
the diode and no current flows through the lamp.

Below 0.5V, no current flows through the diode. As voltage increases from 
0.5V, the current flowing starts to increase, slowly at first and then more 
rapidly. However, the voltage across the diode does not increase much 
past 0.7V. 

The diode does not obey Ohm’s law, because its resistance changes as the 
voltage across it changes.

Using diodes to prevent damage to components

There are two important ways in which a diode is used for component 
protection.

1. Protecting devices from incorrect power supply connections

Diodes can be used to prevent damage to polarised components in 
circuits, e.g. if the battery is put in the wrong way around.

2. Protecting devices from high switch off voltages

NPN transistors, and MOSFETs can be used to switch on high powered 
output devices namely motors and solenoids. 

These high-powered output devices can damage NPN transistors and 
MOSFETs when they switch off because they generate a very high reverse 
voltage.

Protecting a NPN transistor and MOSFET is very easy, as shown below:

3. Rectification

The electricity supply in the UK is based on a 230V alternating current. 
Many electronic circuits require a much lower voltage direct current 
supply. If an alternating current supply is to be used to power modern 
electronic circuits, then we must have a way of changing AC into DC. 

We will look at way the diode works as part of every power supply because 
of the ability to allow current to only flow in one direction.

The red trace below shows the output from the step-down transformer or 
AC voltage source. The blue trace shows the output after the diode.

There are a couple 
of things to notice 
from the graph:

i. The negative part 
of the AC graph has 
been removed. 

ii. The peak voltage 
across the resistor 
is 0.7V less than 
peak of the input 
signal. 

iii. 50% of the energy is wasted because the negative half cycle is blocked 
by the diode.

This process of changing AC into DC called half-wave rectification.

4. Voltage 
regulation

Looking at the 
circuit carefully 
there are some 
observations we 
can make: 
 
i. The voltage across the resistor (VR) and the Zener diode (VZ) must add 
up to the input voltage.

ii. The resistor must carry the current that flows through the Zener diode 
and through the external circuit (load resistor).

iii. The Zener diode must have a small current, the holding current 
(typically 5 to 10mA), flowing through it in order to maintain the Zener 
voltage.

iv. If the load is switched off or suddenly disconnected, then the entire load 
current will flow through the Zener diode.
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