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Learning

• To use a breadboard to
develop a circuit.

• To turn a circuit diagram
into a practical layout.

• To develop a PCB-based
circuit from the prototype
board.

Student’s book

The monostable circuit,
pages 182–183

Timing

3 hours

Equipment and materials

Part 1
• breadboard
• 555 timer
• resistors (R) – 100 kΩ,

1 MΩ, 10 MΩ
• transistors BFY51 plus

protecting resistor Ω
• capacitors (C) – 1 µF,

10 µF, 100 µF
• push to make switch
• single core connecting

wire
• PCB board and access to

PCB production
equipment

Part 2
• relay plus 1N4001 diode
Part 3
• PCB mask-making facilities
Part 4
• PCB etching facilities
• soldering iron, solder
• small electric motor or

electric motor driven
model

Type of Task

New

Other subjects

Science
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You can use a breadboard to assemble electronic circuits quickly. To
use the breadboard, the components are pushed into the holes. These
holes are connected together as shown in the illustration below.
Connections between rows are made using short pieces of single core
wire.

Part 1 Investigating the basic circuit
1 Build up the monostable circuit as shown on a breadboard. Start

with resistor 1 (R1) being 100 k Ω and capacitor 1 (C1) being
1 µF.
Use the circuit diagram on the next page, check your conections
on the breadboard.

Useful hints when using a breadboard:

• Start with the 555 timer. Put the timer chip in the centre of
the board so that it spans the gap across the blocks of holes.

• Use the row of holes at the top of the board for the + volts
line, and the row at the bottom for the 0 volts line.

• Start with pin 1 of the timer chip. The diagram shows the
order of the pins around the chips. Note that this is NOT the
order shown in the circuit diagram.

all the holes along the outside
are connected together

the holes in each row are
connected to each other
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• The lamp holder and the push switch will need short pieces
of solid core wire soldered onto them so that they can be
connected to the breadboard.

• Check the connections carefully before connecting the
battery to the board.
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2 Operate the push switch to see how long the
lamp stays on. Then use the other
combinations of values of resistors and
capacitors as shown in the Student’s book on
page 183.

Part 2 Adding a relay to the circuit
At present the circuit uses a transistor to switch on a low current output device, such as a lamp or an LED. To
operate a high current output device, such as an electric motor, a relay is required.

The drawing below shows how a relay can be added to the circuit. Note the use of a diode to protect the coil of
the relay from damaging other components in the circuit.
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You will need to solder wire to the coil contacts of the relay so that it can be connected to the breadboard.

1 Connect a relay in place of the lamp and test the circuit. You should be able to hear and see the relay
contacts switch as the monostable operates.
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Part 3 Translating a circuit diagram into a practical layout
A circuit diagram shows the component connections in the clearest possible way. The way a circuit is set out on a
printed circuit board (PCB) will often look different from the circuit diagram. It will, of course, connect the
components together in the same arrangement as in the circuit diagram.

On the sort of PCB which you can make in school, the tracks are on the underside, and the components on the
top. Holes are drilled in the board to allow the component leads to pass through. These are then soldered to the
tracks on the board. Wire links on the top of the board can be used if required, to avoid crossing tracks.
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The easiest way to work out a PCB layout is draw out the layout of the circuit as it would appear on the top of
the board. This will be similar to a circuit diagram. The board layout itself is a ‘mirror image’ of this drawing.
The ‘mirror image’ drawing can be produced in several ways:

• if the paper you are using is thin enough, turn it over and trace over the lines on tracing paper;
• make a photocopy onto an overhead projector transparency;
• draw out the layout using the computer and then use the mirror image function of the drawing program.
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Here is the PCB layout for a monostable circuit. This view shows the underside of the board.
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This shows the arrangement of components viewed from above the board.

1 Use the layout shown to produce a mask for the
monostable PCB.

2 Use the mask to produce a PCB.

Part 4 Producing the circuit on a PCB
Either use the PCB from Part 3 or your teacher will provide you with a ready produced board.

1 Place the components in the correct places in the circuit board and solder into position.

2 Check that the circuit works and use it to operate a small motor or electric motor driven model.

SAFETY NOTE

Solutions used to
produce PCBs are
corrosive and toxic.




