Principle of IC-555 Timer:

This is basically an IC chip which is essentially an integrated circuit and can be used
conditionally as ‘monostable’ and ‘astable’ multivibrator. This is an indirect logic
implementation of astable and monostable multivibrator where as the direct logic
implementation of bistable multivibrator is SR Flip Flop.

The basic circuit of this ‘IC timer’ is
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Here the pin configuration of this IC Timer is show

are 8 legs or terminals of this IC chip. The pin confi

1-Ground, 2 - Trigger, 3 — Output, 4 - R ” — Threshold, 7 — Discharge, 8 — Supply

Here for this IC-555, it has essential i terminals which are trigger input — 2 and
threshold input — 6 and one o t | = 3. The control terminal — 5 means that
terminal at which certain fix It Id be supplied. Pin 1 or terminal — 1 should be

made grounded and here reset terminal means the preset terminal of SR Flip Flop used.
Also here supply means% V¢ su which should be given for the activation of this IC.

And also the discharg i a& the collector output of a transistor used.

Here in this IC
operation i hich is basically a feedback amplifier and it is used for several

we used two OP-AMP as two comparators. Actually OP-AMP means

mathemati ion. This OP-AMP is a differential or difference amplifier in which the
roportional to the difference of the voltages at its two input terminals.
This OP-A has two input terminals which are inverting and non inverting input
terminals.
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\}timer as shown in figure, we see that

two OP-AMPs are used as two : % 1 and C, where their outputs are connected

with the input terminal of S

than %Vcc then the out rator C, will be high and this leads to the input S = 1
of SR Flip Flop. ¢

Otherwise out C, will be low and this gives S = 0. On the other hand, if the
threshold velt n given to the threshold terminal — 6 be greater than gvcc then the

out arator C; will be high and the leads to the input R = 1 of SR Flip Flop.

Otherwi tput of comparator C; will be low and this gives R = 0.
Application of IC-555 Timer as Monostable Multivibrator:
Here the necessary circuit diagram for using IC-555 timer as Monostable Multivibrator is

shown in figure. At the beginning, let us consider that the SR Flip Flop of the main circuit is
at Reset condition with Q = 0, Q = 1. Thus at the beginning the output Q = 0 = low



Now if we supply the trigger voltage V; = V., the output of comparator C, will be low
which gives S = 0 and we have still Reset condition Q = 0, Q = 1 and output will remain
low as before. In this case forQ =1 = high, the discharge transistor will become
saturated and switched on.

At that time output voltage of terminal — 7
® Supply (+Ve) of discharge transistor will be low. And
this makes the threshold voltage of

terminal — 6 low. For this case the output

of comparator C; will be and this
Reset makes R = 0 with S = tput of
| o—18 4| —e this SR Flip Flop will te sti ial
v R§ Discharge . 5 E:P‘;f condition ie. Q s is

.C IC 555 ] ? basically the stable sta ultivibrator.
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Threshold Ground If We hnow apply trigger voltage
C == _I-CT.,:I > 1 N‘CC then obviously the
0.01UF parator C;, will be high and
T akes S = 1. This gives the output
Q = 0 and this is the set condition

= _ fopwhich output voltage at terminal — 3 is

igh.
At this situation for Q = 1,Q& 0 an charge transistor will be in cut off condition with
its output voltage at terminal isthigh. At that time capacitor C will start charging and

with the continuati charging of this capacitor, voltage across it will increase

continuously and drop across that capacitor will be the effective voltage at

threshold termi AWith continuation of increment of this voltage when it exceeds
2 . . . .

§Vcc at t inal — 6, the output of comparator C; will be high which makes
R = = 0,Q = 1 which is our previous Reset stable state.

Thus for whole operation of this circuit, this IC 555 behaves like monostable

multivibrator with its one stable state Q = 0,Q =1 and another unstable state
Q = 1,Q = 0. By this manner, IC 555 timer will behave like Monostable Multivibrator.

Application of IC-555 Timer as Astable Multivibrator:

At the beginning of this IC timer as astable multivibrator (where necessary circuit diagram

is shown in figure) the capacitor is uncharged and voltage across it is low which makes the

Vee

trigger voltage at terminal — 2 low. For this case when it is less than 3 the output of



comparator C, will be high and this makes S = 1 and we get outputQ = 1,Q = 0 and
output voltage of terminal — 3 will be high.

At that time with Q = 0, the discharge

. . . ® Supply (+Vec)
transistor will be at cut off region «

(switched off) with voltage at terminal —
7 high. This makes capacitor C to start
charging through the resistance Rg.

Reset
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Trl
threshold terminal — 6 will continue to o6 2 -
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increase. With this increment of voltage t
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when this voltage at threshold terminal — | Control ! Ground

- 6 exceed %Vcc: the output of the 0.011F

comparator C; will be high. This makes T

R=1 and we get output Q=
Oand Q = 1. o

'W become saturated and will be
ill be low. For this case the capacitor C
will start to discharge and the voltage a it will continue to decrease. With such
continuation of decrement of

With suchQ = 0,Q = 1, the discharg
switched on and its output voltage at

s this capacitor when it reaches the value at
trigger terminal — 2 less th
makesQ=1,Q=0. A
repeated.

Thus we see that eration of IC-timer the whole circuit behaves like an astable
multivibrator I“ no stable state.

put of comparator C, will be high and this

we reached the initial state and the process will be

N



