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Vision of the Institute

1. Advancing JSS S&T University as a leader in education, research and technology on the
international arena.

2. To provide the students a universal platform to launch their careers, vesting the industry
and research community with skilled and professional workforce.

3. Accomplishing JSS S&T University as an epicentre for innovation, centre of excellence for
research with state of the art lab facilities.

4. Fostering an erudite, professional forum for researchers and industrialist to coexist and to
work cohesively for the growth and development of science and technology for betterment

of society.

Mission of the Institute

1. Education, research and social outreach are the core doctrines of JSS S&T University that
are responsible for accomplishment of in-depth knowledge base, professional skill and
innovative technologies required to improve the socio economic conditions of the country.

2. Our mission is to develop JSS S&T University as a global destination for cohesive learning
of engineering, science and management which are strongly supported with
interdisciplinary research and academia.

3. JSS S&T University is committed to provide world class amenities, infrastructural and
technical support to the students, staff, researchers and industrial partners to promote and
protect innovations and technologies through patents and to enrich entrepreneurial
endeavors.

4. JSS S&T University core mission is to create knowledge led economy through appropriate
technologies, and to resolve societal problems by educational empowerment and ethics for

better living.
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Vision statement of the department

Be a leader in providing globally acceptable education in electronics and communication

engineering with emphasis on fundamentals-to-applications, creative-thinking, research and career-

building.

Mission statement of the department

To provide best infrastructure and up-to-date curriculum with a conducive learning
environment.

To enable students to keep pace with emerging trends in Electronics and
CommunicationEngineering.

To establish strong industry participation and encourage student entrepreneurship.

To promote socially relevant eco-friendly technologies and inculcate inclusive innovation

activities.

Program Educational Objectives (PEOs) of the Department

1.

To enable the graduates to have strong Engineering fundamentals in Electronics &
Communication, with adequate orientation to mathematics and basic sciences.

To empower graduates to formulate, analyze, design and provide innovative solutions in
Electronics and Communication, for real life problems.

To ensure that graduates have adequate exposure to research and emerging technologies
through industry interaction and to inculcate professional and ethical values.

To nurture required skill sets to enable graduates to pursue successful professional career in

industry, higher education, competitive exams and entrepreneurship.
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CYCLE OF EXPERIMENTS

CYCLE - I: For Event 2 PART - A
L Clippers and Clampers Circuits.
2. Rectifiers.
3. -
BJT characteristics.
4 MOSFET characteristics.
> Frequency response of single stage RC—Coupled Amplifier.
CYCLE II: For Event 4 PART - B
6. | RC- Low pass and High Pass filters.
! BJT Darlington Emitter follower circuit.
8. \Voltage series feed-back amplifier.
d Negative Feed-back amplifier.
10. | Oscillators.
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RECORD OF PERFORMANCE IN THE LAB CLASSFOR CIE

Section Batch Group Number
Staff in Charge Day Timings
Sl. USN Name Of The Student ACL: Preparedness (8M) SUBJECT:
:’L\IO' AC2: Conduction (8M) Analog
AC3: Viva (8M) Electronic
2 AC4: Report Writing (8M) CircuitsLab
3 AC5: Result Interpretation (8M) 20EC330
4 T: Total (40M)
PART - A
Date Experiment Student-1 Student-2 Student-3 Student-4
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Introduction to Lab and Not to be evaluated

components

Clippers and Clampers
Circuits

Rectifiers

BJT characteristics

MQOSFET characteristics

Freguency response of single
stage RC-Coupled Amplifier

Event — 2: Simulation
of Part A Experiments
evaluated for 40 Marks




PART - B

Date Experiment Student-1 Student-2 Student-3 Student-4
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RC- Low pass and High Pass
filters

BJT Darlington Emitter follower
circuit

V oltage series feedback amplifier

Negative Feedback amplifier

Oscillators

Event —4: Test will be
conducted for 40 Marks

Event — 2 (20 Marks)

Average of Part A experimentsand
simulations marksreduceto 20 Marks

Event — 4 (20 Marks)

Average of Part B experimentsand
Test marksreduceto 20 Marks
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INTRODUCTION

OVERVIEW OF ANALOG ELECTRONIC CIRCUITS LABORATORY

Analog Electronics as the name suggests deals mainly with processing of Analog signals.
Analog electronic circuit design is one of the important and challenging field in Electronics. The area
of analog electronics is one of the vast and complex areas in VLSI circuits design. A signal which is
having different values at different instants of time and having its value defined at every instants of
time is referred to as an analog signal. Circuits to process analog signals are necessary because all the
naturally available signals like human speech, sound ,biomedical, temperature etc are analog in nature.
Analog electronic circuits can be designed and tested for their performance using the CAD tools like
PSPICE, Cadence, etc.. Many analog circuits are available in the form of IC chips.

During this Lab course simple analog electronic circuits are designed using discrete
components like Resistors, Capacitors, Inductors, PN junction diodes and Transistors (BJT’s, FET’s,
etc.). These designed circuits are tested and verified for their performance under the laboratory
conditions using power sources like DC Power supply, AC sources like function generators. Their
input and output parameters like input waveforms, output waveforms, input and output current and
voltage readings, the impedance or resistance offered by the circuit, etc are analyzed by using
measuring instruments like multi-meter and CRO’s. The captured values from the instruments are
noted and used for further calculations.

Similar to Analog electronics, we have Digital electronics which mainly deals with digital
circuit design. A Digital signal can be represented by using only two values 0 or 1 at any instant of
time. Logic gates, Flip-Flops, Registers, etc are some examples of basic digital circuits. Digital circuits
are mainly classified as Combinational and Sequential circuits. The experiments on these circuits will
be dealt in logic design laboratory.

All the signals are basically analog signals. So there exists need for converting an Analog
signal to a Digital signal or vice versa. Analog to Digital converters (ADC’s) and Digital to Analog
converters (DAC’s) with different specifications are available for this purpose. Digital signal
processing is fast compared to the processing of analog signals. So in most of the applications the input
analog information is converted to its digital equivalent and there after the digital equivalent of the
analog signal is processed. It is again converted back to its analog form to retrieve the original analog
signal. A simple and popular example is MP3 format representation of the audio signals which are
basically analog in nature, i.e. the audio or speech signals. Both analog and digital electronics play an
important role in the field of — Electronics and communications.

Digital electronics field is like a catalyst for processing analog signals with desired and
designed levels of accuracy.
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ANALOG ELECTRONICS LABORATORY COURSE FLOW:

This laboratory course completely deals with basics of analog electronic circuit design and
their experimental observations. Here the students are exposed to design and implement the analog
circuits like Clipping and Clamping circuits using diodes, Amplifiers using FET’s or BIT’s,
verification of circuit theorems such as Thevenin’s and maximum power transfer theorems, behavior
of RL, RLC circuits, oscillators such as RC phase shift, Hartley, Colpitt’s and Crystal oscillators, full
wave and half wave rectifier circuits, resonance circuits, etc..

To start with this laboratory session, initially all students are trained to use the measuring
instruments like Multi-meter and CRO. Thorough understanding of CRO is mandatory for proceeding
with the course wear. The function or signal generators which generate the analog signals of desired
frequency and amplitude (frequency and voltage levels) are made familiar to the students. Reading the
values of the passive components like resistor, capacitor, etc. using color code are taught.

After completing the above exercise, the design aspects of analog circuits are carried out.
Thereafter the conduction of the experiments are started to verify and test the performance of the
designed analog circuits. The input and generated output waveforms are sketched and the results are
noted for further calculations.

Instructions to the students are given in the start of this document which they are advised to
read before they start conducting experiments.

INSTRUCTIONS BEFORE STARTING THE EXPERIMENT
1. Study the circuit, theory and procedures, expected output before doing the experiment.
2. Get familiarize with the components and equipments used in the lab, Ex: Resistors, Capacitors

Inductors, Signal generators, BJTs, FETs, CROs, Digital Multi-meter etc.

3. RESISTORS
The Resistors used in this lab are of two types, (1) fixed value resistors which

havecolour bands and (2) Variable value resistors (Decade Resistance Box(DRBS)).

Dept of Electronics & Communication Engineering Page 6
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Digit Colour
0 Black
1 Brown
[ —— 2 Red
3 Orange
2 Yellow
5 Gre
Tolerance ?5 Bhf:
< 7 Violet
Number Of Zeroes 8 Grey
— g White
Second Digit Tolerance Colour
. Ty 20% No Band
Eirst Diagw 10% Sitver
3% Gold
Fig 1. A fixed value resistor Table 1. Colours with Digits

A Fixed value resistor looks as shown in the above image. The value of this kind of resistors is
determined as shown below.

We have to start from the side opposite to the gold or silver colour and go left to right. Now the
Value of Resistor=(First colour digit)(Second colour digit)(That many zeroes as third colour digit) +
(Fourth colour) ohms
=(First Digit)(Second Digit)(Number of Zeroes) + (Tolerance) Q

For example ,if for a given resistor ,first colour is Brown ,second colour is White, third colour
Yellow and fourth colour is Silver, then the value of this resistor is determined using Table 1 and
above equation as,

Value of resistor =( First Digit)(Second Digit)(Number of Zeroes) +(Tolerance) Q
= (1) (9) (0000) + 10%
= 190000 £ 0.1

~190 KQ (neglecting tolerance)

Note : Finding the value of a variable value resistor (DRB) is straight forward in which we will set the
value using knobs provided on the DRBs. The value of the resistor is sum of the values shown

by each knob.
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4. CAPACITORS

Fig 2 . Ceramic Capacitor Fig 3. Electrolytic Capacitor

Capacitors are of two types , (a) Ceramic capacitor and (b) Electrolytic capacitors .They

look like as shown in Fig 1 and Fig 2 given above.

(a) Ceramic Capacitor : Ceramic capacitors have no polarity and the value of these
capacitors is

determined by using the digits shown on their body in fig 2, as follows ,
Value of capacitor= (First two digits)(That many Zeroes as third digit) pico farads
For example. if the digits shown on the capacitor is 154 , then its value is determined as ,
Value of capacitor = (First two digits)(That many Zeroes as third digit) pico farads
= (15) (0000) pF
=150000 x 1012 F ( since pF=107? F)
=15x 10*x 102 F

=15x10%=0.15x 10°=0.15 uF

(b) Electrolytic Capacitor : Electrolytic Capacitors have polarities ,so their terminals are

represented as positive and negative terminals that we can identify by seeing the body of

Dept of Electronics & Communication Engineering Page 8
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the capacitor that appears as shown in Fig 2 given above. Usually the lengthier terminal is the
positive terminal and shorter terminal is the negative terminal. The value of the capacitor is

given on the body of the capacitor itself.

5. SIGNAL GENERATOR AND ITS ADJUSTMENTS

Signal generator or Function generator is an electronic instrument which is used as AC
signal source to give AC input signals of different shapes ( square wave ,sine wave ,etc) and wide
range of frequency required by the circuit. It has Voltage and Frequency knobs to adjust Voltage
and Frequency of the input AC signals.

Fig 4. Signal or Function generator

Before connecting the signal generator to the circuit check the followings
a. Set the shape of the waveform (sinusoidal).
b. Set the frequency using coarse and fine adjustments.

c. Set the offset adjustments. Set the CRO in DC mode and ensure the waveform is
symmetry in both positive and negative cycle. If not , adjust it using the DC offsetting
potentiometer

d. Set the Voltage magnitude using VVcoarse settings and Vfine adjustments.
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6. CRO (CATHODE RAY OSCILLOSCOPE) AND ITS ADJUSTMENTS

CRO (Cathode Ray Oscilloscope) is an electronic instrument used to display ,observe
and analyse the outputs of the circuits. It has two channels two display two different outputs.
Each channel has two axis ,vertical axis which represents amplitude and horizontal axis which
represents time. Values of amplitude and time of the signal are measured by using
corresponding amplitude and time knob( which is common for both channels) on the CRO for

both channels.

Fig 5. Cathode Ray Oscilloscope

a. Select the right voltage and time scale to get the proper waveform

b. For clipper and clamper circuits, observe the waveform in DC mode only

c. Set the input waveform mainly for offset setting in DC mode only.

d. Before measurement, ensure X & Y are in calibrated mode (if provided externally)
e. Ensure that Channel selection and trigger mode are properly set.

f. In case of two channels do not mix the signal and ground terminals.
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7. MULTI-METER ADJUSTMENTS

/B —
CINEREE v tei0 ‘

3 I@D
| . lf =3 |4
|'m-.v| :'?"i,l c ( rT. I;K.
278308 ?

DIGITAL
MULTIMETER

Fig 6. Multi Meter
a. Set the right mode before taking the readings. Wrong mode settings may damage the
instrument.

b. For current reading, connect the multi-meter in mA (or A) mode to the circuit before
switching on the supply. Do not remove the current meter when the supply is on.

Check for ac and dc modes as required.

c. Use the proper probes for the measurement. Wrong cables may damage the instrument.

8. IDENTIFICATION OF TRANSISTOR TERMINALS

&
S
K

fmi;,e, .

=
Lo
&
S
(&

Fig 7. Transistor
Hold the Transistor as shown in Fig 7 given above . From the notch or Tab in the

anticlockwise direction, first is Emitter , middle one is Base and the last i.e. third terminal is

Collector terminal.
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9. VOLTAGE REGULATED POWER SUPPLY (VRPS) ( Dual D.C Power Supply)

Fig 8. Voltage Regulated Power Supply
VRPS is used to provide D.C power required by the circuit if any and it looks as shown in Fig 8

10. BREAD BOARD

! Heeew

v 'ltwv tttttt
LA v' nnnnnnn

i |"|:|:':::'uww i

AAA AR AR R N AR L)

Fig 9. Bread Board
Bread Board is apparatus which is used as the base to connect components of the circuit
as shown in the Fig 9. Bread Board has connections points which are divided into rows and

columns which in turn are internally shorted.

11. After adjusting the input voltage, check the circuit connections before turning the power on.

12. The ground connections are made properly & ensure that the circuit has one ground.
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13. Connect the ground terminal of signal generator and the oscilloscope to the same point. Do not
mix the ground point and signal of the two instruments to get the proper readings.

14. Don’t pull out the connections with the power supply on.

15. Use only stripper to remove insulation.

16. Don’t short the terminals while checking the output at pin terminals.

17. Don’t switch on supply to the circuit unless the staff has checked the circuit connections.
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EXPERIMENT NO. 1A

CLIPPER CIRCUITS

AIM: Conduct experiment to test diode clipping (single/double ended).

COMPONENTS REQUIRED

SI. No Apgg;ﬁgziif é\l D Range Quantity
01 Bread board 1
02 Diode 1N4007 2
03 Resistors 10KQ 1
04 VRPS 0-30V DC, 3A 1
05 CRO for testing 1
06 Signal generator 10Hz to 1IMHz 1
07 Probes, wires 1
08 Digital multimeter 1

THEORY

Clippers are networks that employ diodes to clip away portions of an input signal without
distorting the remaining part of the applied waveform. These clipper circuits transfer a selected portion
of the input waveform to the output Diode clipping circuits are used to prevent a wave form from
exceeding some particular limit either negative or positive or both. This is achieved by connecting the
diode in serial or in parallel circuit. Variable DC voltage is connected in the circuit to achieve required
level of clipping. By using different level DC voltages, it is possible to get different level of clipping in
positive and negative side. These clipper circuits are also called as limiters.

Following are few types of clipper circuits

1. Single ended (positive or negative) and double ended clipping

2. Series or parallel based on the construction.

Peak detection is possible by connecting a suitable capacitor across the output of single ended

clipping circuit. The capacitor charging time to be fast and discharging time to be slow so that
capacitor holds the maximum value.
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1(A) SHUNT CLIPPERS (SINGLE ENDED CLIPPING)
1(A).1 CLIPPING ABOVE THE REFERENCE VOLTAGE(Vef)

CIRCUIT DIAGRAM

10K0 +
INAOO7

+ —_

10VeP @ v
1KH: + o

—  Frefr

Fig 1(A).1.a Shunt clipper for clipping above the reference level.

DESIGN
Let the output voltage be clipped at say Vo= +4V
Therefore Vo(max)=+4V

From Fig 7(B).1.a above ,Vo(max)=V:+ Vref  (Where V.=Vk= cut in voltage of the
diode~0.6V)

Therefore Vref=Vo(max)- V:.=4 — 0.6 =3.4V
The value of resistor R is designed usually by equation R=vRfRr
Where Rf=diode forward resistance = 10Q

and Rr= diode reverse resistance = 10MQ

Therefore R=v10 x 10 x 106 =10KQ
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PROCEDURE

1. Make the connections for the clipping circuit as shown in the Fig 6(A).1.a

2. Switch on the VRPS and set the supply voltage Vref=3.4V

3. Apply a Sine Wave input (Vin) at frequency say 1KHz from the Signal generator and adjust
the Voltage to a peak to peak amplitude of say 10V (p-p) (peak amplitude should be greater
than clipping level always otherwise clipping will not occur).

4. Observe the Input waveform , Output waveform and clipping level in CRO .

5. Apply Vin and Vo to the X and Y channels of CRO respectively and obtain the transfer

characteristics using X-Y mode in CRO .

OUTPUT WAVEFORM

V]III F

NN
AR

VAVAVAYA

Fig 1(A).1.b Wave form of shunt clipper for clipping above reference level.

Vo r

Vref + VT
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TRANSFER CHARACTERISTICS
o

F

Wref + W f

Fig 1(A).1.c Transfer characteristics of shunt clipper for clipping above reference level.

1(A).2 CLIPPING BELOW THE REFERENCE VOLTAGE(Vrer)

CIRCUIT DIAGRAM

R
ATATA » .
10K _

Fn INZOO7
+ +
10VPP | <
@ Vo
IKH=z ™

.|}_;

Fig 1(A).2.a Shunt clipper for clipping below the reference level.

DESIGN

Let the output voltage be clipped at say Vo= +4V

Therefore Vo(min)=+4V

From Fig 6(B).2.a above ,Vo(min)= -V: + Vref (Where V:=Vk=VTf cut in voltage of the
diode~0.6V)

Therefore Vref=Vo(min) + V.=4 + 0.6 = 4.6V
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The value of resistor R is designed usually by equation R=vRfRr
Where Rf=diode forward resistance = 10Q

and Rr= diode reverse resistance = 10MQ

Therefore R=V10 x 10 x 106 =10KQ

PROCEDURE

1. Make the connections for the clipping circuit as shown in the Fig 6(A).2.a

2. Switch on the VRPS and set the supply voltage Vref=4.6V

3. Apply a Sine Wave input (Vin) at frequency say 1KHz from the Signal generator and adjust
the Voltage to a peak to peak amplitude of say 10V (p-p) (peak amplitude should be greater
than clipping level always otherwise clipping will not occur).

4. Observe the Input waveform , Output waveform and clipping level in CRO .

5. Apply Vin and Vo to the X and Y channels of CRO respectively and obtain the transfer

characteristics using X-Y mode in CRO .

OUTPUT WAVEFORM

JANANVANYANR
VAAVAAVARVAR

veet ve| /\ /\ /N /\

4

Fig 1(A).2.b Wave form of shunt clipper for clipping below reference level.
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TRANSFER CHARACTERISTICS

Vo

]

Wref -V J

» Vin

Fig 1(A).2.c Transfer characteristics of shunt clipper for clipping below reference level.

1(B) DOUBLE ENDED SHUNT CLIPPING CIRCUITS
1(B).1 CLIPPING AT TWO POSITIVE ENDS (ASYMMETRICAL CLIPPER)
CIRCUIT DIAGRAM

R
My + + A
10K@ - D1 + D2
S INZOOT v/ IN4007
+ + _
mmp@ ' .
1KHz > Yo
+ +
Vref] — —— Vref

T T "

Fig 1(B).1.a Two level clipping circuit.
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DESIGN
Let the output voltage be clipped at say Vo(max)= +6V and Vo(min)=+3V
Let Vref2 > Vrefl
We have Vo(max)= 6V
We have from Fig 7(B).1.a above, Vo(max)=Vref2 + V. Where V: is diode D2 cut in voltage ~
0.6V
Therefore Vref2=Vo(max) - V:=6 - 0.6 = 5.4V
Also we have Vo(min)= 3V
We have from Fig 7(B).1.a above, Vo(min)=Vrefl - V. Where V. is diode D2 cut in voltage =
0.6V

Therefore Vrefl=Vo(min) + V,:=3 + 0.6 = 3.6V

The value of resistor R is designed usually by equation R=vRfRr
Where Rf=diode forward resistance = 10Q

and Rr= diode reverse resistance = 10MQ

Therefore R=v10 X 10 X 10° =10KQ

PROCEDURE

1. Make the connections for the clipping circuit as shown in the Fig 6(B).1.a

2. Switch on the VRPS and set the supply voltage Vrefl=6.6V and Vref2=5.4V

3. Apply a Sine Wave input (Vin) at frequency say 1KHz from the Signal generator and adjust
the Voltage to a peak to peak amplitude of say 10V (p-p) (peak amplitude should be greater
than clipping level always otherwise clipping will not occur).

4. Observe the Input waveform , Output waveform and clipping level in CRO .

5. Apply Vin and Vo to the X and Y channels of CRO respectively and obtain the transfer

characteristics using X-Y mode in CRO .
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OUTPUT WAVEFORMS

AN ANARVANEE
JV VIV

Vref 2+VE,

veavel ] /NN [

v

Fig 1(B).1.b Wave form of a Two level clipper.

TRANSFER CHARACTERISTICS

Vref2+WVE | --—-

Wrefl-Wf f

» Vin

Fig 1(B).1.c Transfer characteristics of two level clipper.
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1(B).2 CLIPPING AT TWO INDEPENDENT LEVELS (SYMMETRICAL CLIPPER)

CIRCUIT DIAGRAM

R
Y p— .
10K0 - DI + D2
7% IN4007 <7 IN4007
+ + -
mw.p@ . .
1IKH: > Yo
- +
Vref1 —— — Vref2
n T

1

Fig 1(B).2.a Two level clipper to clip at two independent level.

DESIGN
Let the output voltage be clipped at say Vo(max)= +6V and Vo(min)=-6V

We have, Vo(max)= 6V

We have from Fig 7(B).2.a above, Vo(max)=Vref2 + V. Where V. is diode D2 cut in voltage =
0.6V

Therefore Vref2=Vo(max) - V:=6 - 0.6 = 5.4V
Also we have Vo(min)=-6V

We have from Fig 7(B).1.a above, Vo(min)=-Vrefl - V. Where V. is diode D2 cut in voltage =
0.6V

Therefore Vrefl=-Vo(min) + V.= -(-6) + 0.6 = 6.6 V

The value of resistor R is designed usually by equation R:\/W

Where Rf=diode forward resistance = 10Q

and Rr= diode reverse resistance = 10MQ

Therefore R=vV10 x 10 x 106 =10KQ
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PROCEDURE
1. Make the connections for the clipping circuit as shown in the Fig 6(B).2.a
2. Switch on the VRPS and set the supply voltage Vrefl=-5.4V and Vref2=5.4V
3. Apply a Sine Wave input (Vin) at frequency say 1KHz from the Signal generator and adjust
the Voltage to a peak to peak amplitude of say 10V (p-p) (peak amplitude should be greater
than clipping level always otherwise clipping will not occur).
4. Observe the Input waveform , Output waveform and clipping level in CRO .
5. Apply Vin and Vo to the X and Y channels of CRO respectively and obtain the transfer
characteristics using X-Y mode in CRO .
OUTPUT WAVEFORM

Vin &

ANANANNEN
[VAAVARVARV.

(0 VY VY VY PR
o D W W

Vo4

Vref 2+VE

Fig 1(B).2.b wave form of two level clipper to clip at two independent level

TRANSFER CHARACTERISTICS

WO

Vref2+VEF - — - -

_l wrefl="f

Fig 1(B).2.c Transfer characteristics of two level clipper to clip at two independent level.
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RESULT: Diode Clipper Circuits designed and verified with different configurations.

EXPECTED VIVA QUESTIONS

What is Semiconductor?
What is Intrinsic Semiconductor?
What is extrinsic Semiconductor?
What is p-n junction?
What is doping?
What is knee voltage?
What is breakdown voltage?
What is peak inverse voltage (PI1V) of diode?
What is the maximum power rating?
. What is the drift current?
. What is diffusion current?.
. What is diffusion capacitance?
. In what condition of the diode diffusion capacitance occurs?
. What is diode?
. What are the characteristics of ideal diode, when it is forward bias?
. What are the characteristics of ideal diode when it is reverse biased?

©oN RN RE

e e e ol el
O Ul h WNERE O

OBSERVATION AND WORK SHEET

GRAPH SHEETs HAVE TO BE INSERTED
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EXPERIMENT NO.?2

DIODE CLAMPING CIRCUITS.
AIM

To Design and Verify positive and negative clamping circuits.

COMPONENTS REQUIRED

SI. No Apgg;ﬁgziilﬁgl b Range Quantity
01 Bread board 1
02 Diode 1N4007 2
03 Capacitor 0.1pF 1
04 VRPS 0-30Vvdc 3A 1
05 CRO for testing 1
06 Probes, wires 1
07 Digital multimeter 1

THEORY

Clamper is a circuit that "clamps” a signal to a different DC level without changing the
appearance (or Shape) of the applied signal. The different types of clampers are positive , negative and
biased clampers. A clamping network must have a capacitor, a diode and a resistive element. The
magnitude of R and C must be chosen such that the time constant RC is large enough to ensure that
the voltage across the capacitor does not discharge significantly during the interval the diode is not
conducting. By connecting suitable DC voltage in series with the diode, the level of swing can be
varied.

A circuit that places either the Positive or Negative peak of a signal at a desired fixed DC level
is known as clamping circuit. A clamping circuit essentially adds DC to the input A.C signal. In
positive clamper the input signal is a square wave having a peak value of V (volts). The clamper adds
the DC component and pushes the signal upwards so that the negative peaks fall on the zero level. It
may be seen that the shape of the original signal has not changed, only there is vertical shift in the
signal .Such a clamper is called a positive clamper. The negative clamper does the reverse that is it
pushes the signal downwards so that positive peak falls on the zero level. A clamping circuit should
not change peak to peak value of the signal. It should only change the DC level. To do so, a

cIamEing circuit uses a caQacitor, together with a diode and a load resistor RL.
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The operation of a clamper is based on the principle that charging time of a capacitor is made very
small as compared to its discharging time.

2(A) POSITIVE CLAMPING CIRCUIT WITH REFERENCE VOLTAGE (Vref)

OR NEGATIVE PEAK CLAMPER WITH REFERENCE VOLTAGE(Vref)

CIRCUIT DIAGRAM

C
F i
0.1u - »
TS IN4007
Vinn +
" R =< v,
10VP-F @ a 100K0 = o
_+ Vf el

Fig 2(A).a Positive clamper with Vref

DESIGN

Let negative peak be clamped at Vo(min)=-4V

From Fig given above , Vo(min)=-Vref - V,

Therefore Vref=-Vo(min) - V: =-(-4) - 0.6 = 3.4V

Let input frequency = 1KHz .Therefore T=1/f=1 ms.

Let RC=10T (because discharge time of the capacitor should be >> T)

Let R=100KQ , therefore C=10 ms / 100KQ= 0.1uF.

So use R=100KQ and C=0.1uF.

PROCEDURE

1. Rig up the circuit as shown in the circuit diagram.
2. Set the input to 10V(p-p) square wave.
3. Select the input signal Vin amplitude to 10V(p-p) and 1kHz frequency .
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4. Observe and verify the output waveform.

INPUT AND OUTPUT WAVEFORMS

2% - Ve~V

o

- Fres~Ey

Fig.2(A).b Waveforms of positive clamper with Vref

2(B) NEGATIVE CLAMPING CIRCUIT WITH REFERENCE VOLTAGE(Vref)
OR POSITIVE PEAK CLAMPER WITH REFERENCE VOLTAGE(Vref)

CIRCUIT DIAGRAM

S)

Fig 2(B).a Negative clamper with Vref
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DESIGN
Let positive peak be clamped at Vo(max)=+4V
From Fig given above , Vo(max)=Vref + V.
Therefore Vref=Vo(max) - V- =4 — 0.6 =3.4V
Let input frequency = 1KHz .Therefore T=1/f=1 ms.
Let RC=10T (because discharge time of the capacitor should be >> T)
Let R=100KQ , therefore C=10 ms / 100KQ= 0.1uF.

So use R=100KQ and C=0.1uF.

PROCEDURE

1. Rig up the circuit as shown in the circuit diagram.

2. Set the input to 10V(p-p) square wave.

3. Select the input signal Vin amplitude to 10V(p-p) and 1kHz frequency.

4. Observe and verify the output waveform.

INPUT AND OUTPUT WAVEFORMS

i
-

—+ B

[

-2Vt Vreftrbr 4 — —

Fig.2(B).b Waveforms of negative clamper with Vref
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RESULT

Both the positive and negative clamping circuits are designed and observed the variation in the
swing as DC voltage varies.

EXPECTED VIVA QUESTIONS

What is Semiconductor?
What is anlntrinsic Semiconductor?
What is an extrinsic Semiconductor?
What isa p-n junction?
What is doping?
What is the knee voltage of a diode?
What is breakdown volt