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Vision and Mission of the Department
Vision

a )

To become reputed in providing technical education in the field of
electronics and communication engineering and produce technocrats
working as leaders.

\— _/

Mission

ﬂ 0 provide congenial academic environment and adopting innovatih

learning process.

e To keep valuing human values and transparency while nurturing the young

engineers.

e To strengthen the department by collaborating with industry and research

organization of repute.

To facilitate the students to work in interdisciplinary environment and
enhance their skills for employability and entrepreneurship.
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Program Specific Outcomes

(PSO’s)

Analyze specific engineering problems relevant to Electronics &\
Communication Engineering by applying the knowledge of basic
sciences, engineering mathematics and engineering fundamentals.
Apply and transfer interdisciplinary systems and engineering
approaches to the various areas, like Communications, Signal
processing, VLSI and Embedded system, PCB Designing.

Inculcate the knowledge of Engineering and Management principles
to meet demands of industry and provide solutions to the current real
time problems.

Demonstrate the leadership qualities and strive for the betterment of
organization, environment and society. j

Program Educational Objectives (PEO’s)

e Recognize and apply appropriate experimental and scientific
skills to solve real world problems to create innovative products
and systems in the field of electronics and communication
engineering.

To evolve graduates with ability to apply, analyze, design in
Electronics & Communication Systems.

Motivate graduates to become responsible citizens with moral &
ethical values for the welfare of Society.

Inculcate the habit of team work with professional quality of
leadership to become successful contributors in industry and/ or

entrepreneurship in view of Global & National status of

technology. J
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Course: Analog Circuits (EC-405)

Course Outcomes (CO’s)

4 N

CO1 Analyze positive and negative feedback circuits.

CO2 Determine AC and DC parameters for various differential
amplifiers.

CO3 Analyze various circuits in inverting and non-inverting mode
using Op-Amp.

CO4 Design astable and monostable multivibrator using 555 timer.

CO5 Implement various voltage regulator circuits using Op-Amp.

o /
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Implement Single stage R-C
coupled CE Amplifier and Plot its
Frequency Response

Determine frequency of
oscillation of RC phase shift
Oscillator.

Determine frequency of
oscillation of Wien Bridge
Oscillator.

Implement Inverting and Non-
Inverting amplifier using Op-
Amp 741/LM324 I1C and
determine the gain.

Implement Integrator and
Differentiator using Op-Amp
741/LM324 1C and observe
output waveform.

Implement Comparator using Op-
Amp 741/LM324 1C and observe
output waveform.
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Implement Schmitt Trigger using
Op-Amp 741/LM351 IC and
observe output waveform.

Implement Low Pass Filter (LPF)
using Op-Amp 741/LM351 IC and
plot frequency response curve.

Implement High Pass Filter
(HPF) using Op-Amp
741/LM351 IC and plot
frequency response curve.

Design Astable multivibrator
using IC 555 timer and determine
its frequency of operation.
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Code of Conducts for the Laboratory

All bags must be left at the indicated place.
The lab timetable must be strictly followed.
Be PUNCTUAL for your laboratory session.

Noise must be kept to a minimum.

Workspace must be kept clean and tidy at all time.

Handle the experiment kit and interfacing kits with care.

All students are liable for any damage to the accessories due to their own

negligence.

Students are strictly PROHIBITED from taking out any items from the

laboratory.

Students are NOT allowed to work alone in the laboratory without the Lab

Supervisor

Report immediately to the Lab Supervisor if any malfunction of the accessories,

is there.
Before leaving the lab Place the stools properly.

Please check the laboratory notice board regularly for updates.
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Date of Experiment:

EXPERIMENT NO: 1

Aim: Implement Single stage R-C coupled CE Amplifier
and Plot its Frequency Response.

Apparatus/Components Required:

1. Transistor BC107
. Resistors
. Capacitors
. CRO
. Signal generator

Circuit Diagram:

; 5.6K

BCI0YBP

1K

Theory:

The CE amplifier is a small signal amplifier. This small signal amplifier
accepts low voltage ac inputs and produces amplified outputs. A single stage
BJT circuit may be employed as a small signal amplifier; has two cascaded
stages give much more amplification.
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Designing for a particular voltage gain requires the use of a negative
feedback to stabilize the gain. For good bias stability, the emitter resistor
voltage drop should be much larger than the base-emitter voltage. And Re
resistor will provide the required negative feedback to the circuit. CE
amplifier provides necessary gain to the circuit. All bypass capacitors should
be selected to have the smallest possible capacitance value, both to minimize
the physical size of the circuit for economy. The coupling capacitors should
have a negligible effect on the frequency response of the circuit.

Procedure:

1.
2. Give I00Hz signal and 20mV,, as Vin from the signal generator.

3.

4. Keeping input voltage constant and by varying the frequency in steps

Connect the circuit as per the circuit diagram.
Observe the output on CRO and note down the output voltage.

100Hz-1MHz, note down the corresponding output voltages.

. Calculate gain in dB and plot the frequency response on semi log

sheet.

Observation Table:

Input voltage (Vin) =

Sr. No

Frequency Output Voltage v Gain
(Hz) Vo (Volts) i dB=20log(Av)

100

300

500

1K

3K

5K

O Ol N|lOoOjO | B WIDN|PF

[EEN
o

[EEN
[EEN
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12

500K

13

1M

Precautions:

01. Wires should be checked for good continuity.
02. Transistor terminals must be identified and connected carefully.

Result:

e Lower cut-off frequency (fi:
e Higher cut-off frequency (fw):
e Bandwidth of amplifier (BW):
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f— f— o f— f—
= = = = =
[l (] [7%] = i

Signature of Faculty
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Date of Experiment:

EXPERIMENT NO: 2

Aim: Determine frequency of oscillation of RC phase shift
Oscillator.

Apparatus/Components Required:

1. Transistor BC107
. Resistors
. Capacitors
. CRO
. Signal generator

Circuit Diagram:

Feedback

C C

— —1

s0° 120 180°
R R % R
) <

The oscillator is an amplifier with positive feedback that generates a
number of waveforms usually used in instrumentation and test equipments.
An oscillator that generates a sinusoidal output is called a harmonic
oscillator; the transistor is usually acts in the active region. The output of the

o

Theory:
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relaxation oscillator is not sinusoidal depending on the transient rise and
decay of voltage in RC or RL circuits. There are two types of RC oscillators:

1. RC Phase shift Oscillator
2. Wien Bridge Oscillator

1. Phase shift oscillators in which the output of an amplifier must be 180°
out of phase with input. A general circuit diagram of a phase shift oscillator
Is shown in figure, where the amplifier is an ideal one. A phase shift network
(usually a resistor-capacitor network) is used to produce an additional phase
shift of 180° at one particular frequency to develop the required positive
feedback. From the mesh network equatlons of the feedback network, we

find the feedback factor Bas, p = — o
Vo (1-5a2—j(6a—a?))

Where o = 1/@RC
The phase shift of the feedback network must be 180 then:
6a—a3 =0

a=+6
1
0. f= 2mRCV6
At this frequency B= 1/29 and it is required that (A) must be at least 29 to
satisfy oscillation condition. The phase shift oscillator is used to the range of
frequencies for several hertz to several kilohertz and so includes the range of
audio frequencies. The frequency depends on the impedance elements in the
phase shift network. The phase shift oscillator circuit is not very suitable for
generating variable frequency because the resistors and capacitors must be
simultaneously changed to obtain the required frequency control over a wide
range therefore it is used mostly in fixed frequency applications.

Procedure:

1. Connect the circuit as shown in figure.
2. Measure the frequency of oscillation (f) and the amplitude of the
output voltage.
. Measure and draw the waveform on graph paper.
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Result:
R1=R2=R3=R=
Cl=C2=C3=C=

The frequency of oscillation of RC Phase shift Oscillator is
Hz.

MusoPrintables com

Signature of Faculty
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Date of Experiment:

EXPERIMENT NO: 3

Aim: Determine frequency of oscillation of Wien Bridge
Oscillator.

Apparatus/Components Required:

1. Transistor BC107
. Resistors
. Capacitors
. CRO
. Signal generator

Circuit Diagram:

—o0
OUTPUT
9

Theory:

The oscillator is an amplifier with positive feedback that generates a
number of waveforms usually used in instrumentation and test equipments.
An oscillator that generates a sinusoidal output is called a harmonic
oscillator; the transistor is usually acts in the active region. The output of the
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relaxation oscillator is not sinusoidal depending on the transient rise and
decay of voltage in RC or RL circuits. There are two types of RC oscillators:

1. RC Phase shift Oscillator
2. Wien Bridge Oscillator

2. The Wien bridge oscillator is used to obtain variable frequency signal.
The frequency of oscillation can be changed by using two gang variable
capacitors or two gang variable resistors. The circuit diagram is shown in
figure. In this circuit, there are two types of feedback:-

a. positive feedback through Z1 and Z2 whose components determine the
frequency of oscillation.

b. negative feedback through Rl and R2 whose elements affect the amplitude
of oscillation.

,8 — __Vﬁ :__ZZ
Vo Z1+7Z>

Feedback factor is

The gain of amplifieris A =1+ Bs
Ry

The loop gain AP is given by

_ R3
—_—* (1+= Where o = ®RC
A'B 3a—j(1—a?) ( R4

To satisfy the condition of oscillation AB =1 and o = 1.

Then 1+8=3
Ry
And f=_1
2nRC
Continuous variation of frequency is accomplished by varying
simultaneously two capacitors. Change in frequency range accomplished by

switching in different values for the two identical resistors R.

Procedure:

1. Connect the circuit as shown in figure.
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2. Measure the frequency of oscillation (f) and the amplitude of the output
voltage.
3. Measure and draw the waveform on graph paper.

Result:

IS
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Date of Experiment:

EXPERIMENT NO: 4

Aim: Implement Inverting and Non-Inverting amplifier
using Op-Amp 741/LM324 IC and determine the gain.

Apparatus/Components Required:

1. 1C 741/324 - 1

2. Resistors 1K - 2

3. Bread-board - 1

4. Function generator, CRO, Connecting wires etc.

Circuit Diagram:

PIN Diagram of IC 741/324

Py W
1| 741 Op. Amp.

Inverting (=) [ 2

Non-Inverting (+) | 3
(Power) V—| 4

Theorv: (1 Inverting Amplifier:
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Closed Loop Voltage Gain (Ar)
Applying KCL on input node v,
lin=1g+ Ig
Since R; is very large, the input bias current Ig is negligibly small

Therefore lin < IF
Vin —
Rl

As we know that
Vv, = Avyg = A(vy — v3)

vO
Vin — V2 = —r

since vi=0

V2 =

substituting the value of v, in equation (1)

2

o
Vin —(— 4

Avy, + v,
AR, o

Or
Avy,Rp + v,Rr = —v,R; — AV, R,

AvinRF = _vo(Rl + AR1 + RF)
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ARy
R, + Ry + AR,

since gain of op-amp A is very large
AR; >>R; + Re

equation (2) can be written as

The negative sign indicates that input and output signals are out of phase by
180.

2) Non-Inverting Amplifier:

+Vee

T
|
|
|
I
T
|

circuit

Closed Loop Voltage Gain (4r)

The output voltage of feedback amplifier is given by
vo = Av;g = A(vy —15)

from figure we can see that
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And

v, Rq

17 = 17 = ——

27 7 7T Ry +Rp
Therefore

voRl )
Ry + Rp

v, = A(vm -

AR,

v, |1+
"( R, + Ry

) = Avin

which gives

ARy + Rp)viy
R, + R, + AR,

Vo

Vo A(Ry + Rp)
Vin Rl + RF + ARl (exaCt)

AF=

Generally A is very large (2x10°)

Therefore

AR, > (R, + Rp)

(R, + Ry + AR,) = AR,

Thus
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Observation Table:

(1) Inverting Amplifier

Gai n Ga| n
Output Voltage | (Practically) (Theoreticak\g
(Vout) _

Input

Voltage % Error

V A =
Vin = out —
(Vin) 4=V, | F &

(2) Non-Inverting Amplifier

Gain Gain
Output Voltage | (Practically) | (Theoretically) | ,
(Vout) Ve Ry | Y0 Error

= AF=1+—_
F Vin R1

Input
Voltage
(Vin)

Calculation:

Theoretically gain in Non-Inverting Mode
A =1+ "=
F Rl
Result:

Gain of inverting and non-inverting amplifiers are verified and Input and
output waveforms are plotted in graph paper.
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Date of Experiment:

EXPERIMENT NO: 5

Aim: Implement Integrator and Differentiator using Op-
Amp 741/LM324 IC and observe output waveform.

Apparatus/Components Required:

1. 1C 741/324 -

2. Resistors 100Q -

3. Capacitor 0.47uF -

4. Bread-board - 1
5. Function generator, CRO, Connecting wires etc.

Circuit Diagram:

PIN Diagram of IC 741/324

@
Offset Null E .741 Op Amp. E‘ Not Conne

Inverting (—) E z' V+ (Power)
Non-Inverting (+) E
(Power) V— E

Theory: (1) Integrator:
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Integrator is a circuit which performs the mathematical operation of
integration. In integrator output waveform is the integration of input
waveform. Integrator is obtained by replacing feedback resistor Rg of
inverting amplifier by a capacitor Cr.

Applying KCL at input node we have lin=1Ig+ If
Since Ig is negligible small lin~ Ie

Vip — Vs d
mR—lz CFE(”Z — vp)

according to virtual ground concept vi1 =v2 = 0V

Vin

d
R, = CF dc (—vo)

integrating both side

t
t
Vin d
dt = Cr—(— dat
[)[Rl fo th( Vo)

= Cr(—vy) + const.

Therefore

t

f v, dt + const.
0

1

T TR

The input and output waveforms of integrator are shown in figure below.

| Slope | =1 V/s

Input Waveform Output Waveform
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(2) Differentiator:

Differentiator is a circuit which performs the mathematical operation of
differentiation. In differentiator output waveform is the derivative of input
waveform.

Differentiator is obtained by replacing input resistor R; of inverting
amplifier by a capacitor C;.

Applying KCL at input node we have lin=1g+ Ir
Since Ig is negligible small lin~ IE

UV, — 7V,
Rp

d
Cy E (vin - 172) =

according to virtual ground concept vi = vz = 0V

d v,

C - . —_ —

Vo = _RFcl Evin

Thus the output voltage is equal to the (-RrC;) times the rate of change of
input voltage.

The input and output waveforms of differentiator are shown below:
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<ok
el

Input Waveform Output Waveform

Result:

Input and output waveforms of integrator and differentiator are observed and
plotted on graph paper.
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Date of Experiment:

EXPERIMENT NO: 6

Aim: Implement Comparator using Op-Amp 741/LM324
IC and observe output waveform.

Apparatus/Components Required:

1. 1C 741/324 -

2. Resistors 100Q -

3. DC Source -

4. Bread-board - 1
5. Function generator, CRO, Connecting wires etc.

Circuit Diagram:

PIN Diagram of IC 741/324

PS @
i 741 Op. Amp.

Inverting (=) [ 2

Non-Inverting (+) [ 3
(Power) V—| 4

Protective
diodes

D, %/ A\\% 0,
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As shown in figure a fixed reference voltage Vrer of 1V is applied to the
inverting input terminal, and time varying signal Vin is applied to the non-
inverting input terminal. Because of this arrangement, the circuit is called
the Non-Inverting Comparator.

When Vin is less than Vre, the output voltage vo is at (—Vsat) because the
voltage at the inverting input is higher than that of non-inverting input
voltage. On the other hand, when Vin is greater than Vrer, Non-inverting input
voltage becomes positive with respect to inverting input, and Vo, goes to
(+Vsat). Thus Vo changes from one saturation level to another.

In short, comparator is a type of analog-to-digital convertor. It is also called
voltage-level-detector because for a desired value of Ve, the voltage level of
input can be detected.

As shown in figure diodes D: and D2 protect the op-amp from damage due
to excessive input voltage Vin. Because of these diodes, the difference input
voltage Vig of the op-amp is clamped to either 0.7V or -0.7V. Hence these
diodes are called clamp diodes.

Result:

Output

Input and output waveforms are shown in the graph paper.
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Date of Experiment:

EXPERIMENT NO: 7

Aim: Implement Schmitt Trigger using Op-Amp
741/LM351 IC and observe output waveform.

Apparatus/Components Required:

1. 1C 741/351 -

2. Resistors 100Q -

3. Resistors 56kQ -

4. Bread-board - 1

5. Function generator, CRO, Connecting wires etc.

Circuit Diagram:

PIN Diagram of IC 741/351

® @
1| 741 Op. Amp.

Inverting (=) [ 2

Non-Inverting (+) [ 3
(Power) V—| 4
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Schmitt trigger is inverting comparator with positive feedback. It converts an
irregular shaped waveform to a square wave.

In Schmitt trigger input voltage Vi, changes the states of output V, every
time it exceeds certain voltage levels called the upper threshold voltage V
and lower threshold level V. These threshold voltage can be measured by
voltage divider circuit. When V, = +Vsy4, the voltage across R; is called the

upper threshold voltage V..

It is given by v ="V )

ut R1+R2 sat
On the other hand, when V, = -V, the voltage across R; is referred to as

lower threshold voltage V.
. . R
It is given by vV =1V )
it R1+R2 sat
The Schmitt trigger exhibit hysteresis condition. That is when the input of
comparator exceeds Vut, its output changes from +Vs; t0 —Vsa and revert

back to its original state +Vsa, when the input goes below V..
The hysteresis voltage is given by

Vi

y = Vut_ Vlt

Vo= (v )]

hy Ri+R; sat

Result:

Input and output waveforms are shown in the graph paper.
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+V,, =+ 14V

sat

ov
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Date of Experiment:

EXPERIMENT NO: 8

Aim: Implement Low Pass Filter (LPF) using Op-Amp
741/LM351 IC and plot frequency response curve.

Apparatus/Components Required:

1. 1C 741/351 -

2. Resistors 10kQ -

3. Capacitor 0.01pF -

4. Bread-board - 1

5. Function generator, CRO, Connecting wires etc.

Circuit Diagram:

PIN Diagram of IC 741/351

PS @
i 741 Op. Amp.

Inverting (=) [ 2

Non-Inverting (+) [ 3
(Power) V—| 4
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Figure shows a first order low pass Butter-worth filter that uses an RC
network for filtering, op-amp is used in non-inverting configuration, R1 and
Rr decides the gain of the filter.

The Op-amp is used in non-inverting configuration. The output of filter is
given by

Xc

R
v,=(1+=)V, Wh V, = ———V,
° ( +R1) ! ere P R4+x. ™

1

Since Xe =
¢ j2nfc
1
j2rnfc
1 i

R_+j2nfc

vV, =

The output voltage is given by

V; R
= (T ) (1 7,)
1+ j2nfRc Ry

The gain of filter is

= (o zerme)
Vi, \1+j2mfRc

R
AF=1+_F

where Ry (the gain of op-amp)

1

fu= 2wRC (Higher cutoff frequency)

Vo A4p
T (f)

The gain and phase magnitude is given by
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Vo Af

n

The frequency response can be plot as
At frequency less than cutoff frequency fy (f < fu)

V,
- EA
7 F

At (f = fy) cutoff frequency
Vo| Ar
—| =—=0.707A
Vil ~ V2 !
At frequency higher than cutoff frequency (f > fy)

Vo

<A
7 F

frequency

o
Frequency
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Observation Table:

Input Voltage Vip =-------- volts

Sr. Frequency Output Gain Gain in Decibel
No. | (f) (inHertz) | Voltage (Vo) Magnitude (dB)

(in Volts) _Vo Vo
A v, Aap = 20log

Vin

O o N O |0 | B> W DN

[N
o

[EEN
[EEN

[EEN
N

[N
w

Result:

Graph is plotted between frequency and Decibel gain on semilog graph
paper.

Higher cut-off frequency of Low Pass Filter (LPF) is fu =

ANALOG CIRCUITS (EC-405) LAB MANUALIIEER




LAKSHMI NARAIN COLLEGE OF TECHNOLOGY EXCELLENCE, BHOPAL

f— o = o f—
== = = = =
[l I3 [7%] = i
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Date of Experiment:

EXPERIMENT NO: 9

Aim: Implement High Pass Filter (HPF) using Op-Amp
741/LM351 IC and plot frequency response curve.

Apparatus/Components Required:

1. 1C 741/351 -

2. Resistors 10kQ -

3. Capacitor 0.01pF -

4. Bread-board - 1

5. Function generator, CRO, Connecting wires etc.

Circuit Diagram:

PIN Diagram of IC 741/351

PS @
i 741 Op. Amp.

Non-Inverting (+) [ 3
(Power) V—| 4

>
R
20-k pot at
15.9k2
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Circuit diagram of High Pass Filter is shown in figure.

Cut off frequency of HPF is known as Lower cut-off frequency (f.).
At this frequency magnitude of gain is 0.7070f its pass band gain.
All frequency higher than cut-off frequency pass band frequencies.

The output of filter is given by:
Rp
Where V1 is given by

_ VaR j2rnfRC

T 1+ j2nfRC™
j2nfC

The output voltage is given by

_ Ar(j2nfRC)
© " 14j2rnfRC ™

The gain of filter is given by

Vo, Ap(j2nfRC)
V., 1+ j2nfRC

R
Ar=1+L
where R’y (the gain of op-amp)

1
Let Jo= 2mRC (Lower cutoff frequency)

v, _ A (£)

ANALOG CIRCUITS (EC-405) LAB MANUALIET N




LAKSHMI NARAIN COLLEGE OF TECHNOLOGY EXCELLENCE, BHOPAL

Hence magnitude of voltage gain is
f
Vo| _ A (7

1+ (f)

Vin

The frequency response can be plot as

At frequency less than cutoff frequency f_ (f < L)

Vo

<A
72 F

At (f = f.) cutoff frequency
Vo| Ar
—| =—==0.707A
Vil ~ V2 '
At frequency higher than cutoff frequency (f > f)

v,
7 F

frequency

Frequency
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Observation Table:

Input Voltage Vin = -------- volts

Sr. Frequency Output Gain Gain in Decibel
No. | (f) (inHertz) | Voltage (Vo) Magnitude A = (dB)

(in Volts) Vo Vo
Vin Aap = 20log
Vin

O o N O |0 | B> W DN

[N
o

[EEN
[EEN

Result:

Graph is plotted between frequency and Decibel gain on semilog graph
paper.

Lower cut-off frequency of High Pass Filter (HPF) is f_ =
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f— f— o = =
= = = = =
[l I3 tad = i

Signature of Faculty
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Date of Experiment:

EXPERIMENT NO: 10

Aim: Design Astable multivibrator using IC 555 timer
and determine its frequency of operation.

Apparatus/Components Required:

1. IC 555 Timer -

2. Resistors 10kQ -

3. Capacitor 0.01pF -

4. Bread-board - 1

5. Function generator, CRO, Connecting wires etc.

Circuit Diagram:

PIN Diagram and Internal diagram of 1C 555 Timer

S/

10 Fower Supply (Voc)

Trigger T Discharge

Cutput x Threshold

Reset Control Voltage

555 Internal Diagram

Wref o

Comparator]

Threshold
5

Contral
“oltage

Triggers

7

Discharge
Cutput 2
Stage Cutput

ANALOG CIRCUITS (EC-405) LAB MANUALIIVTIN




LAKSHMI NARAIN COLLEGE OF TECHNOLOGY EXCELLENCE, BHOPAL

Theory:

The 555 Timer is a monolithic timing circuit that can produce accurate and
highly stable time delay or oscillation. The PIN diagram and internal
diagrams are shown in figure.

Description of various PIN of 555 timer are as follows:
PIN 1 — Ground — All voltages are measured with respect to this terminal.

PIN 2 — Trigger — The output of timer depends on amplitude of the external
trigger pulse applied to this PIN. If the voltage at this pin is higher than
+V/3, the output of comparator 2 goes low.

PIN 3 — Output — There are two ways to connect a load with output
terminal.

(i)  Between output (3) and ground terminal (1).
(i)  Between output (3) and +V: (8)

When the output is low, load is connected between output and +V . terminal.
The current flows through the load is known as sink current. On the other
hand when output is high, load is connected between output and ground
terminal and current flows through is known as source current. The
maximum value of source and sink current is 200mA.

PIN 4 — Reset — The 555 timer can be reset by applying a negative pulse to
this pin. When the reset function is not used it should connected to +V to
avoid any possibility of false triggering.

PIN 5 — Control Voltage — An external voltage applied to this terminal
changes the threshold as well as trigger voltage. When the pin is not used it
Is bypassed to ground through a capacitor to prevent any noise problem.

PIN 6 — Threshold — This is non-inverting input terminal of comparator 1
which monitor the voltage across the external capacitor. When the voltage at
this pin is higher than control voltage 2V.J/3, the output of comparator 1
goes high.
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PIN 7 — Discharge — This pin is connected internally to the collector of
transistor Q1. When flip-flop output is high transistor Q; saturate which short
the external capacitor.

PIN 8 — (+Vcc) — The supply voltage +5V to +18V is applied to this pin with
respect to ground pin.

555 Timer as Astable Multivibrator

Rs & 1K

—— Qutput

Re #1K(}

:LDEI‘Irnf

ull

— T = Tiow |

— TIME. t

CAPACITOR

CHARGES CAPACITOR

DISCHARGES
THROUGH OUGH
(Ra*Rg) g

| L

e Pl

fe—t —>je o

TIME, t ———————p

As shown in circuit diagram the threshold input is connected to the trigger
input. Two external resistors Ra and Rg and a capacitor C is used in the
circuit.
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This circuit has no stable state, the circuit changes its state automatically
hence the operation is also called free running non-sinusoidal oscillator.

Operation:

When the supply is switched on, capacitor C start charging through the
resistors Ra & Rg.

When the voltage across capacitor increases by 2V/3, comparator 1 gives
high output which set the flip-flop. The flip-flop output Q becomes high and
the output of multivibrator (3) goes low. The high Q drives transistor in
saturation and capacitor start discharging through resistor Rg and discharge
transistor.

When capacitor voltage becomes less than V/3, comparator 2 output goes
high which reset the flip-flop and output of multivibrator (3) goes high. This
cycle repeats. Thus when capacitor is charging, output is high while when it
is discharging the output is low. Finally we get rectangular wave at output.

The capacitor C charges through Ra & Rg, it’s charging time (on time) can
be determine by charging equation of capacitor

Vcc _ 2Vcc 1 — e_TON/RC
3 3

1_ (1 _ e‘TO”/Rc)

—Ton 1
¢ RC = —
2

Ton = -RC In(0.5) = 0.693RC

Since R=Ra+Rg
Ton = 0.693(Ra + Rg)C
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The capacitor discharge through resistor Rg, hence discharging or off time
can be determining by:

2V.. —TofFF

_ CCE,’ RpC

3 3

Torr = - RgC In(0.5) = 0.693 RgC
The time period for one cycle is
T ="Ton + Torr
T = 0.693(Ra + Rg)C + 0.693RsC
T =0.693(Ra + 2Rg)C sec
The frequency of output wave is given by

1 1
= — = H
f = 7= 0693, +2ry)c *

1.44

= Hz
(R4 + 2Rp)C

Duty Cycle:

Duty cycle is defined as the ratio of ON time to the time period of the cycle.

Ton Ton
D =——X100% =——X 100%
T Ton + Torr

Result:

Theoretical frequency is

Practical frequency is

Signature of Faculty
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