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Fig. 8.4 Timer in monostable operation with functional diagram
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Lhe voltage across the capacitor as in Fig. 8.5 (b)

1S given by
v, = VCC 1- e—t/RC)
At t = T’ UC = (2/3) VCC

Therefore, 'z'Vcc = Voo (1 - & TRC)

or, T =RCIn (1/3)
or, T = 1.1 RC (seconds)
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555 TIMER

the monostable multivibrator of Fig. 8.3, R = 100 kQ and
late the value of C. Verify the value of C obtained from

ﬁl "

Prom Eq. (8.2), we get
C=T/11R =100 x 10%1.1 x 100 x 10> = 0.9 pyF

From the graph of Fig. 8.6, the value of C is found to be 0.9 uF also.

the time delay T = 100 mS.
the 1
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Fig. 8.15 Astable multivibrator using 555 timer
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Fig. 8-16 Functional diagram of astable multivibrator using 555 timer
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555 TIMER

The capacitor voltage for a low pass RC circuit subjected to a step input of Vi voltg j5
given by

Vo = Vcc(]. - e_dRC)
The time ¢; taken by the circuit to charge from 0 to (2/3) Vi is,
(2/3) Voo = Vg (1 —e T8/EC) (8.9)
or, t; = 1.09 RC
and the time ¢, to charge from 0 to (1/3) V¢ is,

Voo (1 — e 2/EC) (8.10)

(1/3) V¢
or, t, = 0.405 RC
So the time to charge from (1/3) V¢ to (2/3) V¢ is

i = t1 — 1o
tucn = 1.09 RC — 0.405 RC = 0.69 RC

So, for the given circuit,
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555 TIMER

So. for the given circuit,
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The output is low while the capacitor discharges from (2/3) V- to (1/

voltage across the capacitor is given by
(1/3) Ve = (2/3)V g et/ BC
Solving, we get t = 0.69 RC
So, for the given circuit, t;ow = 0.69 RgC

Notice that both R, and Ry are in the charge path, but only Ry is in the

Therefore, total time,

T = tyiga + tLow

or, T = 069 (RA + 2RB) C
1 1.
SO, f = — = 45
T (Rp+ 2Rg)C
INTEGRATED CIRCUITS AND APPLICATIONS Dr. N. Radha, Associate Professor, ECE

Saturday, April 15, 2023



Aditya Engineering College (A)

555 TIMER

10

Fig. 8.18 Frequency dependence of R,, Rs and C
(8.14)

INTEGRATED CIRCUITS AND APPLICATIONS Dr. N. Radha, Associate Professor, ECE Saturday, April 15, 2023



Aditya Engineering College (A)

555 TIMER

Calculate Thigh, Tlow, Free running frequency, duty cycle

Solution
(a) By Eq. (8.11)

tyicg = 0.69 (6.8 kQ + 3.3 k) (0.1 uF) = 0.7 ms
(b) By Eq. (8.12)

f1ow = 0.69 (3.3 k) (0.1 puF) = 0.23 ms

1.45
(c) = _ KE
<7 [(6.8 k) +(2) (3.3 kN2)] (0.1 uF) 1.07 kHz

d) D = bow _ Rg
T RA+2RB

_ 3.3 kQ
6.8 kQ + 2(3.3 kQ)

= 0.25 or, 25%
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Fig. 8.24 Timer in Schmitt Trigger Operation
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Fig. 8.25 Input output waveforms of Schmitt Trigger
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Low-pass filter output
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Fig. 9.3 Phase detector for PLL (a) Basic scheme (b) VCO output waveform. Input and ougiut
waveform (hatched) of phase detector for (c) ¢ = 0 (d) ¢ = 90° (e) ¢ = 18
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