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Learning Outcomes

By the end of this topic you should know:
Input, process and output

State that an electronic system consists of three parts: input, process and output.

Identify from a block diagram the input, process and output subsystems of an electronic system.

Draw a block diagram showing the input, process and output 

State that the microphone, thermistor, LDR and switch are input devices.

State that a microphone changes sound energy to electrical energy.

State that the resistance of a thermistor changes with temperature.

State that the resistance of an LDR decreases as the light gets brighter.

Identify from a list an appropriate input device for a given application.

State that an output device changes electrical energy into another form of energy.

State that the loudspeaker, buzzer, lamp, LED and electric motor are examples of output devices.

State the energy transformations involved for a given output device.

Identify from a list an appropriate output device for a given application.
Digital logic gates

Draw and identify the symbols for the AND, OR, and NOT gate.

State that: high voltage = logic 1; and low voltage = logic 0.

State that for a NOT gate the output is the opposite of the input.

State that for an AND gate both inputs must be high for the output to be high.

State that for an OR gate either input must be high for the output to be high.

Explain how to use combinations of digital logic gates for control in simple situations.

INPUT, PROCESS AND OUTPUT

Electronic systems

When something is made up of lots of parts which are put together to do a particular job, it is called a system.

When the parts are electronics components the system is called an electronic system. Electronic systems can do lots of jobs. The type of job will depend on the components used to make the system. A calculator is an example of an electronic system.

Each electronic system has 3 main sections called sub-systems.

These are called __________, __________ and __________.

Complete the table below to explain what each sub-system does.
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Block diagrams

A block diagram is a way to draw a system. Instead of drawing a complicated diagram showing all components, we draw a box or block to take the place of the input, process and output sub-systems. 

Each block must be labelled so we know what it is.
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The block diagram for a calculator is shown above. Any sub-system can be further broken down to smaller and smaller sub-systems – down to actual components if required.

Block diagram examples
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Input and output devices

The input and output sub-systems of these block diagrams contain devices which change energy from one type to another.

In the spaces below, explain the type of energy change which happens in each of the sub-systems.

Input sub-system  ________________________________________




   ________________________________________

Output sub-system _______________________________________

 _______________________________________

Input devices


Output devices


Examples of input and output devices
Output of a radio: Device: __________________________________

Reason: ________________________________________________

Input of an automatic lamp: Device: ___________________________

Reason: ________________________________________________

Input of a heating controller: Device __________________________

Reason: ________________________________________________

Output of a fan: Device: ____________________________________

Reason: ________________________________________________

DIGITAL LOGIC GATES

Digital signal

Digital signals are either _____ or _____.

A signal which is _____ has a zero voltage (called ______ or logic ___ )

A signal which is _____ has a non-zero voltage (called _____ or logic __)

On the oscilloscope screen below, draw a digital signal. On your diagram label the logic 1 and logic 0 voltages.




Logic Gates 
Digital logic gates are used to combine or change digital electronic signals. There are three basic types of logic gate called the NOT gate (or inverter), the AND gate and the OR gate.

The NOT gate

This is the simplest gate. It has _____ input and _____ output.

The output is always the _______________ of the input.


The AND gate

The AND gate has _____ inputs and _____ output.

The output of the AND gate is always at logic 0 unless both inputs are at logic _____. When this is the case, the output becomes logic _____.



The OR gate

The OR gate has _____ inputs and _____ output.

The output of the OR gate is always at logic 1 unless both inputs are at logic _____ when the output becomes logic _____.


Logical solutions

In the following examples, complete the diagrams with the correct input, output or logic gate. In the space below explain how the system works.

1.
Donnie’s dad wants to be wakened if he gets up at night. Design a system to sound a buzzer if Donnie switches on his light or if he stands on a mat. (A switch is under the mat.)



2. A tomato grower wants to protect his delicate plants which are in his greenhouse. Design a warning system to sound a buzzer if it gets too cold during the night (dark).




3.
Grandad can’t use the stair light switch easily since he got his walking stick. Design a system which will switch on the stair light automatically when it gets dark. There must be a manual switch as well.




4.
Design a system for a bathroom to switch on a fan motor when the bathroom gets so steamy, the light from the window is blocked. The fan must only come on when it is hot as well as steamy.
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     Logic Gate		Symbol			How it works


						           (Draw truth table)
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    Sub-system				What it does





__________	Detects some type of energy, for example, __________ or __________, and changes it to _____________ energy.


				This is then passed to the _________ sub-


system.





  __________	Changes the __________ energy so that the system can do its job. This is then passed to the __________ sub-system.





  __________	Converts the __________ energy into another type of energy which can be used. For example, __________, __________ and __________.
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