SECTION 3.4

Electronic systems
These systems add functionality and intelligence to engineering products

Analogue and digital signals

Electronic systems and sub systems collect, transmit, alter and output both

Analogue and Digital signals.

. . . . Analog Signal
Analogue signs are signals that vary and change continuously over time. They
take any value within a given range. Examples include sound waves, light
levels and continuously varying voltages or electrical currents.

Digital signals are sent as pulses of information that are either high (1) or low
(0)

They are able to carry more information per second and maintain the quality
better, An example of the use of digital signals is the information contained
on CD’s and MP3 files.

Sensor inputs

Sensors are used as inputs, they allow the system to gather info about the environment e.g. changes in
lighting, heating etc.

This is then changed into an electronic signal that can be acted on by a process sub-system.

These sensors can be analogue or digital, two that are commonly used are LDR’s and Thermistors.

Light-dependent resistors

This is a special type of resistor which changes the light level detected into resistance so as the light
increases the resistance decreases.

LDR’s are relatively cheap to buy and readily available.

Example: sensing circuit for a garden lamp that lights up when it gets dark.

Thermistors

This is a special type of variable resistor which change the temperature level into resistance, so as the
temperature increases the resistance decreases.

Example: sensing circuit for a system that needs to keep a room at a particular temperature.

Process devices

This is like the brain of the electronic circuit. This works by responding to the electrical signals sent
from the input stage and then changing it in some way. This altered sign is then used to control the
output stage of the system.

Process devices are usually IC’s (integrated circuits) which is a small complete circuit inside a
microchip. They have the rest of circuit built around them to achieve the outcome desired. Most
common forms of processors are timing and counting.

Timers

These are used to turn an Output high or low for a certain time. This is in response to a switch or
sensor being activated / pressed. One way this can be done is by using a 555 timer

Counter
These circuits are used to count how many times an event happens. For instance each time a point is scored I a
sport event.
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ystems

What do Electronic systems add to products?

What is the difference between an Analogue and Digital signals?

Draw diagram to explain the difference

Describe the purpose of a Sensor in an Electronic system

Draw down the symbol for a LDR and explain what it does

Drawn down the symbol for a Thermistor and explain what it does

What action does a Process device do in an electronic product

What form do they usually take?
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SECTION 3.4

Comparators

These compare two input voltage signals and decide which one is the greater.

An operational amplifier (op-amp) is often used as a processing block The result can then be indicated using either a buzzer or
LED’s.

The op-amp has two inputs:
An inverting input (-)
A Non inverting input (+)

It compares the inverting input voltage with the Non inverting inut voltage. If the Non inverting voltage is higher, the op-amp
output goes high (LED 1 lights up). If the inverting input voltage is higher the output goes low (LED 2 lights up).

In the schematic diagram above an LDR (R1) and a Variable resistor (VR1) are being used to adjust the input voltages.

The sensors can be changed to detect different environmental changes. E.g. change the LDR with a thermistor and you would
have a control devise for making sure a room was at a precise temperature.

Logic gates AND Gate ,
These gates respond to and output digital signals These only produce an Output of 1 when both inputs are 1.

You need to be aware of three Logic gates: & - Q

* NOT gate o o o
* AND gate
* OR gate
o} 1 o}
Truth tables are used to show what the output signal is for
different possible combinations. 1 0 0
NOT gate ! 1 1
e Example is an elevator where the button has been pushed
A o) and doors have closed.
0 ! OR Gate
1 o This gate produces an Output of 1 when either A or B or both
have an Output on 1.
NOT gates can be used to turn an output device off when a A B (0]
switch is turned on e.g. emergency stop button.
(o} o} (o}
o} 1 1
1 o} 1
1 1 1

An example is in a home alarm where one of switches is
broken




