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Semiconductors
IC1 4060
D1 1N4148

Additional items
XL1 XR455

Veroboard (see text for size)
Veropins (3)

S1 Switch (momentary action push-to-make SPST)
16-pin DIL socket for IC1
Single-core insulated wire for links
Coaxial or screened cable for microphone connection
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Introduction
There are many occasions when one’s attention needs drawing to the fact
that something important has happened. A single red light coming on is
seldom sufficient to attract attention, particularly if it is surrounded by
other lights and indicators. The eye is known to be very sensitive to changes
in its peripheral vision; such changes can be brought about by movement
or by differences in light level – a flashing light, for example. So, a circuit
that flashes a single LED or a pair of LEDs finds plenty of uses in the
amateur station.

Warning
This circuit uses a member of the integrated circuit family known as CMOS
(complementary metal-oxide semiconductor). These use very little current
and can be completed destroyed if they come into contact with the
magnitudes of static electricity that most of us carry about when we walk on
carpets and wear rubber shoes. You will never know if this wanton
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destruction has happened – all you will discover is that your circuit doesn’t
work and that you have tested everything. To avoid this problem do the
following things:

1. Before you open the little packet in which the IC is supplied, touch
something which you know to be earthed – the metalwork of any
equipment which is mains earthed, for example. Then open the
packet.

2. Let the IC fall gently on the bench – don’t pick it out with your fingers.
Touch your earthed metalwork again. Pick up the IC and insert it gently
into its holder.

The circuit is safe from destruction while it is connected to the battery.
However, when the battery is removed, the same care should be exercised
with its handling, because there is no supply decoupling capacitor across
the IC.

Basic description
LEDs can be made to flash (switch on and off) by driving them from sources
that switch on and off. Such a source is an astable multivibrator. If you have
built or read about A basic continuity tester, elsewhere in this book, you will
have come across such a beast before. That circuit used an astable
multivibrator made from two transistors. This new circuit achieves the same
behaviour from a single integrated circuit, the CMOS 4011. To give it its
full description, the 4011 is a quad 2-input NAND gate. Quite a mouthful,
but all it means is that inside the chip are four NAND gates, each with two
inputs.

A NAND gate needs a positive voltage (known as a logic 1) on both inputs
in order to produce zero volts (known as logic 0) at the output. Two NAND
gates can be connected, as are A and B in Figure 1, to make our astable
multivibrator. The combination of A and B has been described as the most
perverse circuit in electronics; as soon as the output goes to logic 1, the
circuit decides that it would prefer to have a logic 0 there, and switches over.
With logic 0 at the output, the circuit now prefers to have logic 1 there, and
so it goes on! We are going to use this continuous switching backwards and
forwards to flash two LEDs. The rate at which A and B ‘change their minds’
is the frequency at which our LEDs will flash, and is controlled by the
charging and discharging times of C1 through R2 and C2 through R1. As
the values of R1 and R2 are the same, and those of C1 and C2 are the same,
the ON and OFF states of the circuit are the same.

Gates C and D do not contribute to the flashing action; they act as buffers
to isolate the LEDs from the multivibrator circuit itself. You will find in
electronics that an oscillator is seldom used to drive another device directly;
there is usually a buffer between it and the stage it drives.
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A characteristic of all multivibrators, astable or not, is that they have two
outputs. In this case, those outputs are at pins 3 and 10, which are then
buffered and appear at pins 4 and 11, respectively. When one output is at
logic 1, the other is at logic 0, and vice versa. This means that LED1 is off
when LED2 is on, and LED1 is on when LED2 is off, the two states
switching backwards and forwards at the frequency of the oscillator.

Construction
Read the warning at the beginning of this article again. It is not intended to
scare you off from building this, but is a genuine piece of advice which can
save you time and irritation when all your labours result in a circuit that
doesn’t work! That extra bit of care can make all the difference!

Veroboard (the copper strip type) is used for the layout, shown in Figure 2. It
measures 20 holes by 12 strips. Be aware that there is no row ‘I’ in the layout,
so don’t miscount when you are placing components on the board!

Firstly, cut the tracks using a 3 mm (1⁄8 inch) twist drill held between thumb
and forefinger; check that there are no slivers of copper bridging any of the
tracks, and that the tracks have been completely cut by the drill. Solder in
the components carefully. Leave the IC in its carrier for the time being, and
solder in the IC socket, with the notched end facing row A. On completion,
check the circuit carefully. If you are happy that it is correct, follow the
instructions given earlier and fit IC1 into its socket, matching up the two
notches. Connect the battery and switch on. The two LEDs should flash on
and off alternately. If only one LED flashes, you have probably connected
the other one the wrong way round. Switch off, check and correct if
necessary. If neither LED flashes, you must have a significant error in your
circuit, which will need checking again! Or did you choose to ignore the
handling precautions for the CMOS chip?

Figure 1 Flashing LEDs,
circuit diagram
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The board can be mounted near to the point where you want your flashing
LEDs to be seen, although long leads to the LEDs are acceptable. The LEDs
can be different colours – it’s all up to you now!

Parts list

Resistors: all 0.25 watt, 10% tolerance or better
R1, R2 4700 ohms (�)
R3, R4 1 kilohm (k�)

Capacitors
C1, C2 47 microfarads (�F) 12 V WKG

Semiconductors
IC1 4011

Additional items
LED1, LED2 Any size of LED, any colour
S1 SPST on/off

Plastic box if needed, 8.5 by 5 by 2.5 cm

Source

Components are available from Maplin.

Figure 2 Flashing LEDs,
component layout




