Modular Electronic Systems

Note

This section of the Applied Electronics unit has been constructed around the E&L modular sub-systems boards. It is recognised that not all schools will use this system, as others are also available. However, owing to various constraints, it has not been possible to produce support materials in detail for all the systems currently available. Schools using an alternative system will be able to use the generic diagrams to provide meaningful input for the systems boards they do use.
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Introduction: Electronics ( A systematic approach

The systems represented in this section make use of E&L systems boards. Centres using Alpha systems will be able to adapt the materials as appropriate. In all areas of technology, including electronics it is useful to have a systems approach to problem solving. This makes it easier to understand problems and enables you to solve these electronic problems in a structured manner.

Before getting to the ‘nitty-gritty’ of any electronic system, it is necessary to have an overview. This can be achieved by using a universal input(output system diagram.
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All electronic circuits and systems have an input, a process and an output. Identifying these basic parts is the first step in solving electronic circuit/system problems.
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Modular boards

Modular circuit boards provide a simple means of solving both simple and complex electronics problems. It is easy to identify the input, process and output stages. The boards are, however, bulky and expensive.

E&L modular system boards

E&L system boards make it easy to build working electronics systems to solve real problems. These boards have input devices, process devices and output devices.
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Using E&L boards

Before using the boards, there are a number of points that should be noted.
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Collect all the boards that you will need before starting assembly.

· Always connect the boards together on a flat surface.

· Make sure that the four pins interlock properly.

· Never connect the power supply until all the boards in the system have been assembled.
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· When making alterations to a system, disconnect the power supply.

· Always take care when using the boards. Never subject the components on the boards to any force, as this will cause damage to the board.

All systems need two special boards. These are described below.

Power connection board
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This board is necessary to supply power to the system. You will notice that there are four connections.

Transducer driver board
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All systems require a transducer driver. This will normally be the second last board in the system, that is the board before the output board.

The transducer driver is a small transistor amplifier that provides the output devices with enough power for them to operate. The signal (current and voltage) from the input is otherwise too weak to power the output.
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The terms in the above diagram are explained in the ‘Component Electronic Systems’ section.

Analogue and digital signals

All components in electrical and electronic circuits are either receiving or transmitting electrical signals. These signals can be either analogue or digital.

Analogue devices
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An analogue signal varies according to the physical surroundings. For example, the E&L light-sensing unit will send out a voltage that is proportional to the amount of light falling on the LDR.

This E&L unit is called an input transducer because it converts the change in light to a change in voltage.
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The graphs of analogue input transducers are typically a sloping line or a curve.

Typical analogue input transducers are:

· input voltage units

· light-sensing units

· temperate-sensing units

· moisture/rain sensor units

· sound-sensing units.

Digital devices

A digital signal is one which has only two settings, on or off. In electronic terms it has only two levels, high or low.

The push switch unit below is a typical simple digital transducer.
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This E&L unit is called an input transducer because it converts the change in physical movement to a change in voltage.
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The graph of typical digital input transducers is shown below.
Typical digital input transducers are:

· switch units

· magnetic switch units

· pulse generator units.

Logic

In digital terms:

· on or high is Logic 1
· off or low is Logic 0.

This is why modern appliances have switches marked in this way.
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Output transducers

Output transducers take an electrical signal and change it into a physical output. They include the output boards in modular systems or output components in any electronic system.
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The main output transducers are shown below.

System diagrams

The system diagram for a bulb unit is shown below.
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Draw the system diagrams for the other output transducers.

How E&L boards work
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Although there are four connections running through an E&L system, only the top three are of importance at present.

The top connection is the positive supply rail, the third is the 0-volt rail and the middle one is the signal line.

Practical task 1

[image: image20.wmf]Join the two boards shown below and connect up the power.
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Set the potentiometer dial to position 1 and measure voltages A, B and C.

Using the connection pins and the test points (marked T.P.), complete the table below.

Position
Voltage A
Voltage B
Voltage C

1




2




3




4




5




You should find that VA + VB = VC
In other words, this circuit is a voltage divider circuit. The supply is split into two paths.

Many of the circuits in the E&L modular boards are based on voltage divider circuits.

Practical task 2
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System diagram
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Instructions

· Draw a block diagram of the system shown.

· Connect the sub-systems as shown (individual boards are often referred to as sub-systems).

· Make the power connection.

· Adjust the black dial (potentiometer) on the light-sensing unit to its mid-position. Cover the LDR (light dependent resistor) with your hand/finger and note what happens at the output.

· Try the same with the potentiometer turned fully clockwise and fully anticlockwise.

· Write down what you think the purpose of the potentiometer on the light-sensing unit is.

· Measure the signal voltages for the following conditions.

Potentiometer
LDR covered
LDR uncovered

Clockwise



Mid-point



Anticlockwise



Note: this system acts as a simple analogue to digital converter.

Practical task 3

[image: image24.wmf]Process

Input

Output


The block diagram above shows a simple temperature-sensing system.

Instructions

· Copy the block diagram.

· [image: image25.wmf]Input
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Output

Copy and complete the system diagram.

· Connect up the system.

· Connect to the power supply.

· Heat the thermistor between your fingers and note what happens.

· What is the effect of adjusting the potentiometer on the temperature sensing unit?

Practical task 4 ( replacing the temperature sensing unit with a rain/moisture sensing unit

Instructions

· Draw a block diagram for the new system.

· Copy and complete the system diagram.
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· Connect up the system.

· How can you get the bulb to light?

· Name the sensing component that is the input transducer.
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Practical task 5
This system uses an inverter board.

Instructions

· Draw a block diagram for the new system.

· [image: image28.wmf]Switch
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Copy and complete the system diagram.

· Connect up the system.

· Connect to the power supply.

· Turn the potentiometer on the light-sensing unit to its mid-point. Cover the LDR and note what happens.

· State the function of the inverter.

· How does this system differ from the previous one?

· Write down a practical application of this system.

The inverter used in this system is often referred to as a NOT gate. This is because the output from the inverter is NOT equal to its input.

If the input signal is high (or logic 1) then the output signal is low (or logic 0).
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If the input signal is low (or logic 0) then the output signal is high (or logic 1).
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From the diagrams above, you can work out that there are two input combinations.[image: image32.wmf]Process

 These can be represented in a table called a truth table. Copy the symbol and table and then complete the table.
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Truth table
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