
GCSE Electronics: Component 1
Unit 1: Electronic systems and subsystems 

Electronic systems

Electronic systems are designed to process electrical signals.

• Non-electrical input signals, e.g. temperature or light, are 
converted to an electrical form by input sensing units.

• Output devices convert the processed electrical signal into 
another form, e.g. light, sound, motion, etc.

• Processing units take an electrical input and produce a modified 
electrical output, e.g. amplified or inverted.

Sub-systems form ‘building blocks’, which make up a complete 
system. Each performs a definite function within the main system, 
e.g. a traffic light system.

There are two types of electrical signal:

Input sensing units

The input sensing unit converts non-electrical signals into an 
electrical form. 

Analogue 
signal 
can have 
any value 
between 
the supply 
voltage 
levels.

Digital 
signal can 
only have 
one of two 
values, 0/1 
or high/
low.

Signal processing

1. Drivers

The signal from most processing units is incapable of providing enough current to drive 
outputs like motors and lamps. A driver is needed to provide the additional current.

There are two types: 

i. a transducer driver that contains a MOSFET for high power loads like a motor or 
solenoid

ii. a transistor switch that contains an NPN transistor for low power loads like a buzzer, 
lamp or LED.

2. Logic units

These are referred to as logic gates and are decision making units within electronic 
systems. They are digital processing units.

There are three main logic gates – AND gate, OR gate and NOT gate (inverter).

Unit Type Action

Switch unit Digital Detects a pressure applied to it. The output 
signal goes high when the switch is pressed.

Light sensing 
unit Analogue Detects light. The output signal increases as the 

light level increases.

Input voltage unit Analogue Detects rotation. The output signal increases or 
decreases with rotation.

Moisture sensor Analogue Detects moisture. The output signal increases 
as the moisture level increases.

Temperature 
sensor Analogue Detects temperature changes. The output signal 

increases as the temperature level increases.

Reed / magnetic 
switch Digital Detects a magnetic field. The output signal goes 

high when a magnet is near.

Sound Analogue Detects noise. The output signal increases as 
the noise level increases.

Pulse generator 
unit Digital Generates a continuous stream of pulses.

3. Delay, latch and comparator

These are very useful processing devices often used in system 
design, to delay a signal, provide basic memory, convert 
analogue signals to digital signals.

Output devices 
Output units convert an electrical signal into a useful form:

Steps needed for successful system design

Step 1: decide upon what input units are required. 
Step 2: decide upon what output units are required. 
Step 3: decide what processing units are required. 
Step 4: draw a block diagram of the system. 
Step 5: set up the system and try it out. 
Step 6: make changes, if required, and draw a block diagram for your 
final design.

Unit Type Action

Inverter Processing
Reverses the digital input signal. The output 

signal goes low when the input signal goes high 
and vice versa.

OR gate Processing The output signal goes high when either one or 
the other or both the input signals goes high.

AND gate Processing The output signal goes high only when both the 
input signals go high.

Unit Type Action

Delay unit Processing
Provides a time delay. The 

output signal goes high for a 
preset time period.

Latch unit 
(positive) Processing

When the input signal goes 
high the output signals goes 
high and stays high until it is 

reset.

Comparator unit Processing

Compares the input signal 
with a reference voltage. If 

the input signal is larger, the 
output is high. If the input 

signal is smaller, the output 
is low.

Unit Type Action

Lamp unit Output Converts an electrical signal into light.

LED unit Output Converts an electrical signal into light.

Buzzer unit Output Converts an electrical signal into sound.

Motor unit Output Converts an electrical signal into 
rotational motion.

Solenoid unit Output Converts an electrical signal into linear 
motion.

Input Signal 
e.g. light

Electrical 
signal

Input Sensor 
e.g. Light Sensor

Voltage at output 
falls gradually

Voltage at output 
rises gradually

Voltage at output 
falls instantly

Voltage at output 
rises instantly


