
GCSE Electronics: Component 2
Unit 5: Control circuits

Microcontrollers

A microcontroller is a programmable integrated circuit into which 
software can be loaded to carry out a range of different tasks.

Microcontrollers are widely used in everyday products. In 
the home, they are used in microwave ovens, refrigerators, 
dishwashers, washing machines, cameras, telephones, toys and 
TVs, etc.  

Modern cars contain several microcontrollers; the engine is 
controlled by a microcontroller, as are the anti-lock brakes, cruise 
control, intelligent lights and windscreen wipers. 

Other applications include traffic light controllers, industrial 
robots, security systems, health monitors, automatic livestock 
feeding, etc.

Advantages of using a microcontroller

• The circuit is more compact as one microcontroller can replace 
several logic gates/counters/timers.

• It is more flexible than a hard-wired circuit since a 
microcontroller can be repeatedly reprogrammed to perform a 
different function.

Disadvantage of using a microcontroller

• They are more expensive than other ICs.

• Access to a computer and programming software are required.

Programming a microcontroller

Different microcontrollers have different amounts of memory 
to hold the program that controls them. They read the 
program in a form called machine code, which looks like a 
long sequence of numbers and letters. Machine code is very 
difficult to understand, so programs are usually written in other 
programming languages and converted into machine code using 
a software program.

There are several control program languages available, and once 
the control program is written on a computer, it is converted into 
machine code and can then be transferred from the computer to 
the microcontroller via a cable.

The program area within a microcontroller can store a 
program even if the power is switched off. A program can be 
written using a flowcharting program and then downloaded 
to the microcontroller. It can then be disconnected from the 
programmer as the microcontroller can now run the program 
independently.

Interfacing to a microcontroller

The number of inputs and outputs that can be connected to a 
microcontroller depends upon its size. 

Some of the pins on a microcontroller IC may only be used with 
digital inputs, whilst others can be re-designated or configured 
either as analogue or digital inputs. In addition, some pins may 
be configured as either inputs or outputs. 

All of the input sub-systems studied in Component 1 can be 
connected directly to a microcontroller input pin. LEDs can be 
connected directly to a microcontroller output pin. Other high 
powered outputs need to be interfaced to a microcontroller with 
a transistor or MOSFET. 

Flowcharts

A flowchart is a set of statement boxes linked by arrows used 
to arrange the different steps of a sequence in a logical order. 
Flowcharts can be used to sort any set of complex instructions, 
not only in the writing of computer programs.

A flowchart is particularly useful in determining the structure of a 
computer program. Program commands are written inside boxes 
of different shapes. The boxes are interconnected by arrowed 
lines called flow lines.

Using decision boxes to monitor inputs  

Decision boxes ask questions that have only two possible 
outcomes, referred to as YES and NO routes. In programming 
language, decisions boxes cause branches in a program. The 
program flow is directed one way or another depending on the 
result of the question. 

Here, the ‘NO’ path loops back on itself, 
repeating the question ‘Is Input C5 on?’ until 
Input C5 is actually on. Then, the program 
leaves this decision box and continues 
through the rest of the program.

The question is the same –  
‘Is Input C5 on?’, but the outcome  
depends on the answer. If input C5 is on,  
the program will turn output B0 on. If input  
C5 is off, the program will turn output B3 
off. The program will enter the decision  
box only once. The route it takes depends 
on the state of input C5.

Analogue inputs

The last two examples used a digital  
on/off decision box. It is also possible to 
have an analogue decision box where a 
value can be tested. 

In the example above, if the value of the 
analogue input  connected to input B5 goes above 35°C, then 
output B0 is switched on. When the value of input B5 falls below 
35°C, then output B0 is switched off.

Using decision boxes to compare values  

Sometimes, we need to repeat sections of the program set a 
number of times, e.g. to pack six cans into a box on a production 
line. To do this, we set up a count within 
the program.

The first thing to do is to set a counter  
to zero. 

When we need to increase the count by 
one, we use another process box with a 
different instruction. 

Finally, we use a decision box to check 
when we have reached the required 
count of six, as seen opposite.

Here, the variable ‘Count’ is tested to 
see if it has reached 6. If it has, then the 
program will follow the ‘Yes’ branch. If it 
has not reached 6, then it will follow the 
‘No’ branch.


