Practical task 13
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Instructions

· Draw a block diagram of the system.

· Draw a systems diagram for the E&L system.

· Draw a systems diagram for the motor.

· Draw a diagram to show how both sub-systems are linked.

· Connect the sub-systems as shown.

· Make the motor connections to the power supply and relay.

[image: image2.wmf]Inverter
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· Make the power connection to the E&L system.

· Press the switch unit and record what happens at the output.

[image: image3.wmf]Inverter
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Problem 6

A car park barrier system has to be designed to operate as follows.

· The barrier should open when a car breaks a light beam.

· The barrier has to be powered by a more powerful motor operated by a relay.

Solution

· Draw a systems diagram to represent a suitable system.

· Develop a block diagram of a possible solution to the problem.

· Test your solution using modular boards.

· Evaluate your system.

Extension

Add a switch unit to represent a ticket machine: the barrier must not go up until a ticket is taken and the light beam is broken.
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Practical task 14

Instructions

· Draw a systems diagram.

· Draw a block diagram of the system.

· Connect the sub-systems as shown.
· Make the power connection.

· Copy and complete the truth table to record the operation of the system. Remember that logic 1 means on and logic 0 means off.

Truth table for practical task 14

Magnetic switch
Light sensor
Push switch
Bulb

0
0
0


0
0
1


0
1
0


0
1
1


1
0
0


1
0
1


1
1
0


1
1
1
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Practical task 15
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This task uses an input/output unit. This unit is used to connect other external components and devices into the modular board systems.

Instructions

· Draw a systems diagram.

· Draw a block diagram of the system.

· Connect the sub-systems as shown.
· Connect a normally open switch to the positive and ‘IN’ terminals on the I/O unit.

· Make the power connection.

· Test the system and describe what happens.

Practical task 16

Instructions
· Draw a systems diagram.

· Draw a block diagram of the system.

· Connect the sub-systems as shown.
· Connect a bulb to the positive and ‘OUT’ terminals on the I/O unit.

· Make the power connection.

· Test the system and describe what happens.

· Describe the advantage of using an I/O unit in electronic systems.

Practical task 17

Two outputs can be obtained using the I/O unit. To do this you must bridge both test points (T.P.) on the I/O unit with a piece of single-core wire.

When the system sends a logic 1 signal to the I/O unit it gives out a logic 1 signal through the positive and OUT connections and a logic 1 signal to the next board in line.

Build up the system below to test this out.
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[image: image9.wmf]Inverter

And Gate

Practical task 18

This task uses a delay unit. The delay unit reacts to an input signal by waiting a few seconds before it sends out a high (logic 1) signal to the next sub-system.
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Instructions

· Draw a systems diagram.

· [image: image11.wmf]+
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Draw a block diagram of the system.

· Connect the sub-systems as shown.
· Make the power connection.

· Adjust the potentiometer dial to the mid-position.

· Press the switch and hold. Note what happens.

· Try the same with the dial at different positions.

· Record the actual time delay for each position.

Extended task

How could you adapt the system so that once the signal gets through to the buzzer, the buzzer stays on even after you let go of the switch unit? Alter your system so that it operates in this way.

Note: the inverter is needed because the delay unit only works when the voltage signal is dropping (negative-edge triggered). The inverter allows the system to work when the voltage signal is rising, as happens with a normal switch unit.

The comparator

The comparator board receives an input voltage from a sensor and compares it with another voltage called the reference voltage.

· If the input voltage is smaller than the reference voltage the comparator gives out a ‘low’ signal (logic 0).

· If the input voltage is greater than the reference voltage the comparator gives out a ‘high’ signal (logic 1).
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The comparator may be used as an error detector in closed loop systems, where it compares a feedback voltage to a reference voltage.

The output signal from a comparator is digital, that is, it is logic 0 or logic 1. The feedback signal that is fed into the comparator is usually analogue. Therefore the comparator can be thought of as an analogue-to-digital converter.
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The potentiometer on the comparator board sets the reference voltage.

The temperature sensor sets the input voltage signal (feedback) to the comparator.

Practical task 19

Construct the comparator system shown below.
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Instructions

· Set the input voltage unit to its maximum setting.

· Set the reference voltage to 2 volts (measure between the 0 volts and VREF terminals on the comparator board with a multimeter).

· Set the multimeter probes to 0 volts and the T.P. terminals on the comparator.

· Gradually increase the input voltage until the bulb lights up.

· Note the input voltage reading the moment the bulb lights.

This task should prove the operation of the comparator as described earlier. The comparator takes the analogue signal and gives a digital output.[image: image16.wmf]POS
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NAND and NOR gate boards

There are two modular logic boards that are very useful in building systems. These are the NAND gate and the NOR gate.
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[image: image18.wmf]NAND gate

This board is like a combination of AND gate and inverter (NOT gate) boards. This may simplify some problems or give alternative solutions.

NOR gate

This board is like a combination of OR gate and inverter (NOT gate) boards. Again, this may simplify some problems or give alternative solutions.
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Additional problems

1. Design an electronic system that sounds a warning buzzer if somebody opens a drawer and lets light in.

2. Design a system that will turn an electric pump on when the water in a storage tank reaches a maximum level. The pump would be of a higher voltage than that available in the control part of the system.

3. Design a system for a gardener that will automatically cool down a greenhouse if the temperature gets too high.

4. Design an electronic system that tests people’s reactions by showing how quickly they can press a button after they have seen a light flash on.

5. Design a control system for an electric kettle. (Use a bulb to stand in for the heating element in the kettle.)

Specification: The kettle would be switched on with a push switch, should turn off when the water is at the correct temperature and should not work if there is no water in it.

6. Design a system that operates an automatic hand dryer, as found in many public places.

Specification: The dryer should turn on automatically when the hands are put under it and should switch off a few seconds after the hands have been removed.

7. Design part of the control system of a drinks machine.

Specification: When a coin is put into the machine, a cup is filled with liquid. There must be a delay to make sure that the cup is in place before the valve opens to allow the liquid to flow. The system must automatically close the valve when the cup is full.
8. A builder has decided to include an automatic door for the garages in a housing estate. The garage doors must be automatically opened without the driver leaving the car. When the door is fully open, the drive motor (for the garage door) should switch off. The weight of the garage door requires that the motor must be driven by the mains supply. Design a system to satisfy this specification.

9. A chemical plant requires a storage area to be kept cool and dry for safety reasons. If either of the conditions is not met, then a visible alarm should be activated to warn personnel of a possible dangerous situation. It would be best if the alarm was intermittent.

10. A local building society has asked for a new vault locking system to be installed. It can only be opened when one of the two assistants and the manageress input their security cards through the card readers of the security system.

11. The automatic flash in a camera will only operate when the following conditions have been met.

· The ambient light conditions fall below a preset level.

· The lens cover is open.

· The shutter release button has been pressed.

12. In winter, it is important for a car driver to know if there is ice on the road ahead. Design an ice alert system that will flash on a warning light when the temperature is at or below freezing. For simulation purposes, room temperature can be considered freezing point.

13. A model of a car windscreen wiper system is required. The system must give the driver a variable-delay single wipe for occasions when the rain is not too heavy. A motor unit can be used to simulate the wiper motor.

14. A railway crossing barrier and flashing light system has to be designed. It should operate as follows.

· When the train is two miles from the crossing, the lights should start flashing.

· When the train is one mile from the crossing, the barrier should come down.

· Once the train has passed, the lights should stop flashing and the barrier should go up.

Design a simulation of this system using modular circuit boards.
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