Relay circuit
The circuit below shows a typical transistor circuit with a relay as an output.
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Practical tasks
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Build the relay circuit below. When the temperature of the thermistor is increased you should hear the relay switching and then switching once more as the temperature decreases again. Note the diode, which is used to protect the transistor (see later for more information).

2. This task requires you to connect a 12 volt lamp to the normally open output of the relay so that when the temperature of the thermistor rises the light will switch on.

Note the 12 volt supply for the bulb. Do not mix up the supplies or the 0 volt lines.
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Alter the circuit so that the lamp comes on when it gets dark. Draw the circuit diagram before you alter the prototype circuit above.

[image: image4.wmf]Relays can also be used to switch on (and off) solenoid-actuated pneumatics valves. These normally run on a 12 volt supply. This is a method of controlling pneumatic circuits and systems with microelectronics.
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As electric motors normally draw larger currents, relays are ideal devices for such circuits. By using DTDP switching, relays can control the direction of rotation of motors.
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The circuit below shows a motor control circuit. The motor will reverse direction when the input switch is pressed.
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Change the circuit so that a change in temperature will automatically change the direction of the motor. Draw the circuit diagram before making any alterations.
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The partial circuit below shows a transistor switch circuit with a relay as an output and an LDR voltage divider circuit as an input.

Build and test a complete circuit showing the relay connected to a motor.

Instructions

Draw a full circuit diagram.

Investigate from earlier work the value of the potentiometer.

Make a layout diagram for building the circuit on a prototype circuit board.

After checking, build and test your circuit.

Note: Alternatively, this circuit could be built and tested using circuit simulation software such as Crocodile Clips.
Integrated Circuits: 555 timer
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An integrated circuit (or IC) is simply an electronic package that contains a number of components on a silicon ‘chip’. The 555-timer IC that you are going to use is a very versatile chip that has many applications.
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As you can see, the 555 chip has eight pins. The pin functions are shown below.

555 timer ( capacitors
Capacitors are electronic components that store electricity for short periods of time within electronic circuits or networks. They are made from two metal plates or films separated by an insulator. In many capacitors, film is used so that the layers of metal film and insulator can be wound into a cylinder. Capacitors are especially useful in timer circuits with the 555-timer chip.
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There are two basic types of capacitor normally used in timer circuits: electrolytic and polyester.

Electrolytic capacitors are polarity conscious. This means that they must be connected ‘the right way round’. The negative lead must be connected to zero volts with the positive terminal towards the higher voltage side of the circuit.

It is very dangerous to reverse connect capacitors.
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[image: image17.wmf]Polyester capacitors are for small-value uses and can be connected without regard to polarity.

Capacitance in measured in farads, but because this is a very large measurement most capacitors are rated in (F (microfarads) or in nF (nanofarads).

555 timer ( practical tasks
1. This 555-timer circuit is used to switch an LED on for a specific time when the chip is ‘triggered’. A typical application for this would be an egg timer.

Build the prototype circuit shown below.
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Instructions

· Briefly touch the bare end of the flying lead to 0 volts. The LED should light for a fixed period.

· Adjust the variable resistor to obtain the longest fixed time for which the LED will stay on.

· Change the capacitor to the values in the table below and record the maximum time period for which the LED lights. Crocodile Clips or similar software could be used for this task.

Capacitor value ((F)
Maximum time

100


470


1000


2200


4700


· Draw a graph to illustrate your answers.

· Estimate what value of capacitor would give a time of approximately 60 seconds.

1. [image: image19.wmf]c

e

b

1K

NTC

0 volts

+6 volts

10K

Relay

d

i

o

d

e

12V Lamp

0 volts

+12 volts

The 555-timer circuit already built made an LED go on for a specific time when the chip was triggered. The circuit diagram below shows the altered circuit with the LED going off when the chip is triggered. Alter your circuit to show this effect.

This circuit shows the 555 chip operating as a monostable device. This means that it is stable in only one state, that is, it ‘jumps back’ to its initial state after a set time.

Note: As an alternative, build this new system using circuit simulation software.

[image: image20.wmf]2. This 555-timer circuit is used to make an LED flash on and off at a set frequency. Build the prototype circuit shown below.

Instructions

· On powering up the circuit, the LED should flash on and off at a steady rate (frequency).

· Cover the LDR to see what effect this has.

· Expose the LDR to bright light and observe the effect.

· Complete a table to show your findings.

Light conditions
Frequency

Dark


Normal


Bright


This circuit shows the 555 chip operating as an astable device. This means that it is unstable in both states; that is, it flips constantly from one state to the other.

Frequency
Frequency is the regular rate at which a physical event repeats itself. In this circuit it is the rate at which the LED flashes. In electronic circuits the common events are the flashing of optical devices (LEDs and lamps) and the sounding of buzzers/speakers. These outputs are driven by an electrical pulse from the electronic system or circuit.
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