
THE 555 TIMER 
from pin 5 to ground to reduce this 
potential or from 5 to the positive 
supply line to increase this potential. 
Generally a resistor of a few thousand 
ohms or more will be suitable. 

RELAY OUTPUT 
The 555 device can be used to drive a 

relay directly, provided that the delay 
period exceeds about 0.1 second. The 
relay used must not draw an operating 
current of more than 200 mA. It 

should operate with a coil voltage of 
about the same value as the power 
supply voltage used to drive the 555 
(maximum 15V). 

A typical circuit for using the 555 to 
drive a relay is shown in Fig.4. The 
closing of the switch marked 'Start' 
commences the timing operation. The 
trigger pin 2 is returned via a 22k 
resistor to the positive supply line to 
prevent false triggering. 

If the 'Reset' switch is closed 
momentarily during the timing period, 
the circuit is immediately reset to its 
quiescent state and the timing ceases. A 

new timing operation will commence 
when another trigger pulse is applied to 
pin 2. 

When the current passing through the 
relay pin 3 of the device is suddenly cut 
off at the end of the timing period, a high 
back emf is generated across the 
inductive relay coil. 

This back emf could damage the 
integrated circuit and must be suppressed 
by connecting a diode across the relay as 

shown in Fig.4. A gold bonded germanium 
diode has been found to be especially 
suitable for this application. 

In the circuit of Fig. 4, the relay is 

normally closed, but opens during the 
delay period. If the relay is connected 
between pin 3 and ground (as in Fig.5}, it 
will be energised only during the delay 
period. Thus one can choose whether one 
wishes to have the relay energised only 
during the timed periods or only at all 
other times. 

Relay circuits of the types shown can 

be used to construct a 

photographic enlarger timer provided 
that RA is made variable and C is 

switched. If the relay is connected as 

in Fig. 5, the closing of the relay can 
be used to switch on the enlarger lamp 
when the circuit is triggered; the 
lamp is automatically switched off at 
the end of the delay period. 

TRIGGERING 
The trigger input of the 

555 is extremely sensitive, since the 
current required by pin 2 to trigger the 
circuit is only about 0.5µA for 0.1uS. 

Triggering can be effected merely by 
touching pin 2 with a finger. You can 
even trigger the circuit by moving your 
hand near to a wire connected to pin 
2. This causes the potential of pin 2 to 
fall (by a capacitive effect). 

It is possible for re -triggering to occur 
at the end of the delay period when an 

inductive load (such as the coil of a relay) is 

connected in the pin 3 circuit if an 

unsuitable diode (or no diode} is 

connected across the relay. This occurs 
only in the circuit of Fig.5. When the 
current passing through the relay at the end 
of the timing period commences to fall, 
the voltage transient produced across 
the coil is picked up at pin 2 and the 
circuit is re -triggered before the relay can 
commence to open. The only outward 
sign that this is happening is the failure of 
the relay to open at the end of the timing 
period. Gold bonded germanium diodes, 
such as the 0A47, appear to prevent this 
effect, but silicon diodes (such as the IN914) 
are not satisfactory. 

OUTPUT VOLTAGE 
The output voltage varies somewhat with 

the pin 3 current. This variation is shown in 
Fig.6 for the case when the output voltage is 

'high'. It can be seen that the pin 3 voltage is 

roughly 1V to 2V below the positive supply 
line potential. 

Figure 7 shows how the 'low' output 
potential varies with the current to pin 3 

when a 10 V supply is used. 
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ASTABLE OPERATION 
The versatility of the 555 device is 

greatly increased by its ability to 
'free -run' or operate as an astable 
oscillator. A circuit of this type which 
continually produces output voltage 
changes at preset -intervals is shown in 

Fig. 8. If desired, the load may be 

replaced with a diode in parallel with a 

relay (as shown in Figs. 4 and 5) and the 
relay will then close and open 
alternately. 

In the circuit of Fig.8, the capacitor C 

charges through RA and Ra in series, 
but when the internal transistor Q1 in 

Fig.2 is switched to conduction, C 

discharges through Ra only. Thus the 
charging time is longer than the 
discharging time. 

The capacitor C continually charges 
from a potential of one third of the 
supply voltage up to a potential of two 
thirds of the supply and then 
discharges again to one third of the 
supply. The charging time is 0.693 (RA + 

RB)C and the discharging time 0.693 RB C. 

For most practical purposes, one may use 
the factor 0.7 instead of 0.693. The 
frequency of operation is approximately 
1.44/(RA + 2 RB)C. 

In the astable circuit of Fig. 8, pin 6 is 

connected to pin 2. Thus when the voltage 
across C falls to one third of the positive 
supply line potential, the circuit is re - 
triggered and a new cycle commences 
automatically. 

Operation of the 555 in the astable 
mode can be used to provide square wave 
output pulses for audio amplifier testing, 
etc. If the output is used to control a relay, 
the periodic opening and closing of the 
relay can be used to provide flashing lights 
on a Christmas tree or in a shop window. If 
RA is made small and Ra is made large, the 
time for which the relay is open will not be 
very different from that for which it is 

closed. 
In the circuit of Fig.8, it has been 

assumed that pin 5 is not connected. 
However, the voltage at this pin may be 

altered as described previously and th is 

will either increase or decrease both the 
charging and the discharging times. 

SIMPLEST ASTABLE CIRCUIT 
An even simpler astable circuit is shown 

in Fig. 9. Only one resistor, one capacitor 
and the 555 are required. 

When the output at pin 3 is in the 
'high' state, C charges through the resistor 
R. Comparator 1 of Fig.2 switches the flip- 
flop when the voltage across C becomes 
equal to two thirds of the supply voltage. 
The output then falls to its 'low' value and 
C discharges into pin 3 through R. 

When the potential at pin 2 reaches one 
third of the supply voltage, comparator 2 

of Fig. 2 is switched and C then 
commences to change again from the 
output which is now in its 'high' state. 

The charging and discharging times are 
each approximately 0,7 RC. If desired, a 

relay may be connected from the output 
to either ground or the positive supply line 


