Practical tasks
1. Build the circuit below to demonstrate the operation of a transistor switch.

[image: image1.wmf]+6 volts

0V

BC 108

b

c

e

1K

Lamp

6V

60mA


When the flying lead (a wire connected at one end only) is connected to hole ‘A’ the transistor should switch and the lamp should light.
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Connect a multimeter (set at voltage) across the base and emitter of the transistor.

The multimeter should measure approximately 0.7 volts. As explained earlier, this will switch the transistor ‘on’ and the lamp should light.

If this reading is incorrect or the lamp does not light when the flying lead is connected to hole A, check all the connections and fix any faults until the circuit works as expected.

[image: image3.wmf]To make the circuit even more sensitive, a voltage divider with an LDR and variable resistor can be used. This will enable small changes in the LDR resistance to switch the transistor.
2. [image: image4.wmf]Build the transistor switching circuit below.

Instructions

· Place all components as shown in diagram.

· Insert all connection wires.

· Make the 0 volt connection.

· Make the +6 volt connection.

· Set the variable resistor to mid-value.

· Cover the LDR and observe what happens.

Transistor circuits calculations
Ohm’s law, Kirchoff’s second law, series circuit and parallel circuit calculations are just as important and appropriate in transistor circuits as they were in the previous ones.
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Example circuit
The transistor circuit above is basically a parallel circuit. If the circuit is rearranged slightly this becomes obvious.

[image: image6.wmf]
The transistor (marked T) is at the junction of the parallel circuit. If we assume that no voltage drops across the collector/emitter in the transistor then

Vxe = 6 volts (in the bulb branch)

As the two branches between x and e are in parallel, Vxe across the resistor branch must also be 6 volts. Thus

VRb + Vbe = 6 volts

We know that Vbe must be 0.7 volts to switch the transistor on; therefore

VRb = 5.3 volts

It is now possible to calculate all other currents and resistance values.

Relays
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Although relays are often considered to be output devices, they are really output switches from electric or electronic circuits. These output switches are used as inputs for other circuits. In practice you can hear relays clicking on and off when a car’s indicators are used.

How the relay works
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When an electric current flows into the relay coil, the coil becomes an electromagnet. This electromagnet attracts the armature and moves the contacts. This movement provides the switching, just as the contacts in any other switch do.

The relay is a very useful device because it is the vital link between microelectronics and high-energy systems that require substantial amounts of current. The relay is perhaps the most commonly used switch for driving devices that demand large currents.
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Relays ( connections
The connections for a typical miniature relay are shown below.
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· Connections 1 and 16 are those from the sensing or input circuit.

· Connections 4 and 13 are the supply voltage to run the output.

· Connections 6 and 11 are the normally closed output terminals.

· Connections 8 and 9 are the normally open output terminals.

Relays ( protective diodes
As seen earlier, relays have a coil that is energised and de-energised as the relay switches on and off. During this process of switching, the coil can generate a large reverse voltage (called a back e.m.f.). This reverse voltage can cause considerable damage to components, especially transistors.
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The transistors and other sensitive components can be protected by the inclusion of a diode that provides a path for the current caused by the reverse voltage to escape.
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The circuit diagram is shown below.

A solenoid is another output transducer that has a coil inside. Circuits containing a

solenoid require a protective diode as well.
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