CONDUCTORS,  SEMICONDUCTORS AND INSULATORS

A Conductor : has many free electrons available for conduction.

An insulator : has no free electrons available for conduction.

A semiconductor: lies somewhere between a conductor and an insulator.


A pure semiconductor  ( INTRINSIC ) is basically an insulator, however, if few DOPE it we can enhance its conduction properties.

Intregrated circuits, transistors, diodes and many other devices are all examples of semiconductors.

The process of DOPING adds either electrons or HOLES   (the absence of a electrons ) to the semiconductor material.

Doping effects the conduction properties of the electron.

When a semiconductor is doped with electrons it is known as n type material and when it is doped with holes its known as p type material.

When combinations of n type and p type materials are combined we can make a variety of different types of semiconductor devices e.g. diodes, transistors and integrated circuits.


DIODES

A diode is a two terminal semiconductor device which behaves essentially as a mechanical non- return valve.
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Conventional current is allowed to flow from anode to cathode ( forward biased) but not from cathode to anode (reverse biased). This device allows current to be steered along certain paths but prevents it from flowing down others. They are used in the voltage regulator circuit of a car. For current to flow in the forward direction there needs to be a minimum voltage applied to the diode. This is shown by point “x” on the characteristic curve.


Two variations on the basic diode are :

1) The Zener Diode

2) The Light Emitting Diode


Zener Diode:

This device conducts in the forward direction ( like the normal diode) but it is also able to conduct in the reverse direction BUT it will only conduct when the applied voltage in the reverse direction exceeds the Zener Voltage. When this occurs the zener diode will hold the reverse voltage virtually constant, even if the applied voltage were trying to go higher.
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At a voltage equal to the zener voltage the zener diode will conduct in the reverse direction and hold the reverse voltage close to the zener voltage. This has applications in ignition circuitry. See later notes.





Light Emitting Diode ( L.E.D. )	

LED symbol :   																				

· The LED emits light when a current passes through it in the forward direction.
· The process does not involve heating of a filament like in a normal lamp. It results from energy changes within the device and consequently there is no filament to burn away. This device is used as a reliable and energy efficient alternative to a light bulb.  
· Note: In general most LEDs require a current limiting resistor in series with them to limit the forward current that flows through them when forward biased. Diode current are typically in the 10s or 100s of mA . For high current versions, however, it may be in the amps region or higher.
· The forward bias that causes the diode to conduct is different for each type of diode described.
· For a “normal” diode it takes about .7 V to cause it to conduct in the forward direction. For high current versions this may be as much as a volt or so.
· For a zener diode it is about the same in the forward direction but is variable in the reverse direction depending on the zener voltage value.
· For an LED it depends on its colour but is typically around 1 – 2 volts.
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